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1.0  INTRODUCTION 
Roux Associates, Inc. (Roux Associates), on behalf of Columbia Falls Aluminum Company, LLC 

(CFAC), has prepared this Groundwater and Surface Water Data Summary Report (GW/SW Data 

Summary Report) as part of the ongoing Remedial Investigation/Feasibility Study (RI/FS) of the 

CFAC facility located in Flathead County, Montana (hereinafter, “the Site”).  The RI/FS is being 

conducted pursuant to the Administrative Settlement Agreement and Order on Consent (AOC) 

dated November 30, 2015, between CFAC and the United States Environmental Protection 

Agency (USEPA) (Comprehensive Environmental Response, Compensation, and Liability Act 

[CERCLA] Docket No. 08-2016-0002).  

The purpose of this GW/SW Data Summary Report is to summarize the results of the groundwater 

and surface water investigations that were completed between September 2016 and July 2017 as 

part of the Phase I Site Characterization Scope of Work.  The Phase I Site Characterization Scope 

of Work is documented in the RI/FS Work Plan (Roux Associates, 2015a), the Phase I Site 

Characterization Sampling and Analysis Plan (Phase I SAP [Roux Associates 2015b]), and the 

Phase I Site Characterization Sampling and Analysis Plan Addendum (Phase I SAP Addendum, 

[Roux Associates, 2016a]).  The results of the Phase I Site Characterization field activities, 

including a summary of the first round of the groundwater and surface water investigations, was 

provided in the Phase I Site Characterization Data Summary Report (Phase I Data Summary 

Report [Roux Associates, 2017a]).   

The work described in this GW/SW Data Summary Report was completed in general accordance 

with the “Guidance for Conducting Remedial Investigations and Feasibility Studies under 

CERCLA” (USEPA, 1988) as well as other appropriate USEPA and Montana Department of 

Environmental Quality (MDEQ) guidance; and the substantive RI/FS requirements of the National 

Contingency Plan (40 CFR 300) (USEPA, 1994).   

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

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

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

Site were defined in the RI/FS Work Plan (Roux Associates, 2015a) and are depicted in Figure 1.  
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The Site consists of approximately 1,340 acres bounded by Cedar Creek Reservoir to the north, 

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

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

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

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

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

capacity at the Site to 180,000 tons per year.  The plant expanded to 10 pot rooms in the 1960s. 

Aluminum production at the Site was suspended in 2009 due to a downturn in aluminum market 

conditions, and CFAC announced the permanent closure of the facility in March 2015.  A detailed 

description of the operational history at the Site was provided in Section 2.7.2 of the RI/FS Work 

Plan (Roux Associates, 2015a). 

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

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

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

closed landfills, one open landfill that hasn’t been used since 2009, material loading and unloading 

areas, two closed leachate ponds, and several wastewater percolation ponds.  A detailed 

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

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

Figure 2 of this GW/SW Data Summary Report.   

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

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

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

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

the RI/FS Work Plan (Roux Associates, 2015a), the following objectives were established for 

Phase I Site Characterization Program: 

• Evaluate the conditions at all identified RI areas and Site features to determine which RI 
areas and Site features require further investigation and/or quantitative evaluation in the 
Baseline Risk Assessment; 
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• Refine the list of COPCs that require further investigation at various RI areas and Site 
features so lists of laboratory analyses can be reduced during subsequent phases of 
investigation;  

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

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

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

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

• Develop data to support identification and screening of remedial technologies as part of 
the FS. 

This GW/SW Data Summary Report summarizes the results of groundwater and surface water 

investigations that have been completed to achieve the Phase I Site Characterization objectives 

listed above.  
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2.0  SITE GEOLOGY AND HYDROGEOLOGY 
This Section provides a summary of the Site geology observed during the Phase I Site 

Characterization and discusses the influence that Site geology has on hydrogeologic conditions in 

the subsurface beneath the Site.  This Site geology section provides a framework for 

understanding the groundwater flow and groundwater/surface water quality data and discussion 

presented throughout this GW/SW Data Summary Report.  

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

(Roux Associates, 2015a) based on previous investigations at the Site and published literature 

for the Kalispell Valley region.  Lithology collected from soil borings completed during the 

Phase I Site Characterization were utilized to evaluate the stratigraphy beneath the Site.  

As presented in the Phase I Data Summary Report (Roux Associates, 2017a), there are three major 

stratigraphic units underlying the Site.  The three stratigraphic units consist primarily, from land 

surface down, of:  

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

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

• Bedrock. 

Generalized hydrogeologic cross sections are provided in the Phase I Data Summary Report (Roux 

Associates, 2017a).  Descriptions of the three stratigraphic units observed during the Phase I Site 

Characterization are provided in the following sections.   

2.1.1  Glacial Outwash and Alluvium  
The glacial outwash and alluvium layer typically contains coarse grained soils (varying amounts 

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

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

deposits present primarily near the southern border of the Site in the vicinity of the Flathead River.  
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The findings described in the Phase I Data Summary Report (Roux Associates, 2017a) indicate 

that the glacial outwash vertical thickness appears to be relatively consistent in areas north and 

west of the Main Plant Area, with average thicknesses ranging from 50 to 80 feet thick.  

The glacial outwash north of the Main Plant Area reaches maximum vertical thickness in the areas 

beneath the Former Drum Storage Area, West Landfill, Wet Scrubber Sludge Pond, and Center 

Landfill; where thickness was typically observed to range from 125 to 150 feet. The thickness 

tends to decrease close to Teakettle Mountain where bedrock elevations are shallower.  Near the 

Flathead River, the vertical extent of the alluvial deposits is approximately 100 feet thick beneath 

the western and south-central portion of the Site.  The thickness of the alluvial deposits near the 

river is greatest to the area south east of the Main Plant Area, near former production wells (PW) 

PW-4 and PW-5 (CFMW-052 and CFMW-051, respectively), where thicknesses of greater than 

150 feet were observed.  

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

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

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

and denser than the overlying coarse-grained deposits.  

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

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

that the till is typically at least 200 feet thick or greater in these areas.  The glacial till unit was 

observed to have pockets of wet, coarse grained soils interbedded in the till layer and also 

interbedded layers of primarily silt or primarily clay.  The interbedded layers are generally not 

continuous and can be found scattered throughout the till layer.  These interbedded layers form 

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

hydraulic conductivities, which influence the overall deep groundwater flow system beneath 

the Site. 

2.1.3  Bedrock 
Based on regional geologic literature, beneath the unconsolidated glacial deposits are pre-

Cambrian aged bedrock.  The literature indicates that the depth to bedrock increases in a 
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southwestern direction across the Site, as you move away from Teakettle Mountain.  This was 

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

CFMW-023a, which is located in the eastern portion of the Site near Teakettle Mountain, at 

approximate depths of 150 feet below land surface (ft-bls).  Weathered bedrock was also 

encountered in soil boring CFMW-008a (also located near Teakettle Mountain) at approximately 

130 ft-bls, and a more competent bedrock within the same boring at approximately 245 ft-bls.  

Bedrock was not encountered in any of the other deep soil borings completed at the Site, 

indicating that depth to bedrock is greater than 300 ft-bls across most of the Site.   

2.2  Hydrogeology from Phase I Site Characterization Activities  
The stratigraphic units underlying the Site form a complex hydrogeologic framework that 

influences groundwater elevations, groundwater flow, and potential COPC migration beneath 

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

glacial till are collectively referred to as the “upper hydrogeologic unit” at the Site.  During 

drilling, the glacial deposits comprising the upper hydrogeologic unit were typically observed to 

be loose and wet when water was encountered at the water table.  Based upon relatively consistent 

elevations at which groundwater was encountered within the upper hydrogeologic unit, and the 

occurrence of groundwater at all drilling locations, it appears that the unit is horizontally 

continuous across the investigated area.  The continuity of the upper hydrogeologic unit is also 

confirmed by hydraulic flow directions and gradients measured during monitoring well gauging 

(see section 4.1) and by the geochemistry and apparent transport of COPCs observed during 

groundwater sampling (see section 4.3.2).  

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

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

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

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

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

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

and Main Plant Areas, as described in Sections 4.1 and 4.2.  The saturated thickness of the upper 

hydrogeologic unit varies across the Site depending upon the depth to underlying glacial till 

(see below) and proximity to Teakettle Mountain.  Saturated thickness was observed to be less 
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near Teakettle Mountain, when compared to areas beneath the landfills and west of the landfills.  

This was confirmed during monitoring well gauging (See section 4.1 below), when it was 

observed that some of the wells near Teakettle Mountain became dry in late summer/early fall due 

to seasonal fluctuation in groundwater levels. 

During drilling, the glacial tills found below the upper hydrogeologic unit were typically 

characterized as containing a higher percentage of fines, and as denser and drier, than the 

overlying outwash and alluvium deposits.  The till deposits were often characterized as stiff and, 

moist or dry; in contrast to the overlying outwash and alluvium that was typically characterized as 

loose and wet.  These observations indicate that the till deposits likely have a lower hydraulic 

conductivity than the overlying outwash and alluvium deposits.  This is supported by observations 

during monitoring well development, where the new, deep wells screened within the tills typically 

yielded much less water than wells screened in the outwash deposits.  This is also supported by 

slug testing data which was collected from monitoring wells screened in the glacial till.  

As described in Section 4.5, slug testing data indicates that the minimum, maximum, and 

geometric mean hydraulic conductivities measured in the glacial till were lower than the upper 

hydrogeologic unit.   

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

hydrogeologic system beneath the Site.   

2.3  Site Monitoring Wells  
As part of the Phase I Site Characterization field activities, 44 new monitoring wells were installed 

at the Site, including 28 monitoring wells installed slightly beneath the water table within the 

upper hydrogeologic unit and 16 monitoring wells installed deeper within the glacial tills.  

The new monitoring well locations were installed to supplement the existing monitoring well 

network at the Site to support further evaluation of groundwater quality in potential source areas 

and in areas that have not previously been monitored, while also helping to refine the 

understanding of Site groundwater flow.  Plate 1 shows the locations of all monitoring wells at 

the Site.  Table 1 summarizes the construction details for the monitoring wells at the Site.   
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Upper hydrogeologic unit monitoring wells were typically installed with the top of the screened 

interval located approximately 5 to 10 feet below the observed water table at the time of drilling to 

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

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

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

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

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

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

monitoring wells installed beneath the water table and the deeper wells.  In locations where 

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

the bedrock.  

Construction details for all new monitoring wells are provided in well logs in the Phase I Data 

Summary Report (Roux Associates, 2017a).  Following surface completion, all newly installed 

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

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

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

Coordinate System (FIPS2500).  Survey data is included on Table 1.   

2.4  Site Surface Water Features 
The Site is located within the Flathead River watershed.  The Site is bordered by surface water 

features on each side, including the Flathead River to the south, Cedar Creek to the west, and 

Cedar Creek Reservoir Overflow Ditch to the east.  Figure 2 depicts the locations of these surface 

water features.  The below sections provide a summary of the surface water features at the Site. 

2.4.1  Flathead River 

The North Fork of the Flathead River originates in British Columbia and the Middle Fork of the 

Flathead River originates in the Bob Marshall Wilderness located south of Glacier National Park.  

The North Fork and the Middle Fork border Glacier National Park on the western and southern 

boundaries, respectively, and flow south of Glacier National Park where they meet the South Fork 

of the Flathead River at the entrance of Badrock Canyon, and the river is then called the Flathead 

River.  The Flathead River flows west through Badrock Canyon towards Columbia Falls, where it 
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eventually flows past the Site.  After passing the Site, the River flows south towards Flathead 

Lake (Ecology and Environmental, Inc [EE], 1988).   

As of January 2017, the United States Geological Survey (USGS) currently maintains three active 

gauging stations on the Flathead River in the general vicinity of the Site.  The closest station is 

located approximately three miles southwest of the Site near Columbia Falls (USGS Station 

#12363000).  Two stations are located approximately 10 miles north/northeast of the Site:  the 

station on the North Fork of the Flathead River and the Middle Fork station immediately west of 

Glacier National Park (USGS Station #s 12355500 and 12358500, respectively).  Discharge data 

downloaded from the USGS gauging station closest to the Site is provided in Appendix A and is 

discussed in Section 5.1.  

In terms of interaction with the groundwater system, published literature indicates the Spring high 

flows in the Flathead River result in the Flathead River recharging groundwater and acting as a 

losing stream (Konizeski et al., 1968).  As described in the Phase I Data Summary Report (Roux 

Associates, 2017a), the water level data collected in August 2016 and November 2016 (a low flow 

period) indicate that adjacent to the Site, the Flathead River is receiving groundwater from the 

upper hydrogeologic unit beneath the Site. 

2.4.2  Cedar Creek 

Cedar Creek originates north of the Site in the Whitefish mountains and flows approximately 

three miles southwest towards the City of Columbia Falls.  Based upon the flat topography of the 

portion of the Site located within one-half mile of Cedar Creek, there is little potential for surface 

water runoff into Cedar Creek from the Main Plant Area or surrounding former operational areas 

within the Site.  In addition, the elevation of Cedar Creek is higher than groundwater elevations 

within the Site, indicating that Cedar Creek is a perched or losing stream rather than a gaining 

stream (i.e., Site groundwater does not discharge into Cedar Creek).   

2.4.3  Cedar Creek Reservoir Overflow Ditch 

The Cedar Creek Reservoir Overflow Ditch runs from the Cedar Creek Reservoir north of the Site, 

to the Flathead River.  The Cedar Creek Reservoir Overflow Ditch runs alongside the Sanitary 
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Landfill, Center Landfill, the southern Asbestos Landfill, and the East Landfill and Leachate 

Collection Ponds before discharging into the Flathead River. 

The Cedar Creek Reservoir Overflow Ditch flows intermittently in the spring and is used to 

regulate flow for Cedar Creek and levels within the reservoir.  Based upon proximity and land 

surface topography, some surface water runoff from the eastern side of the Site, originating from 

the vicinity of the East and Sanitary Landfills, may flow to the Cedar Creek Reservoir Overflow 

Ditch.  Similar to Cedar Creek, the elevation of Cedar Creek Reservoir Overflow Ditch is higher 

than surrounding groundwater elevations within the Site, indicating that the Cedar Creek 

Reservoir Overflow Ditch may be a losing stream. 

2.4.4  South Percolation Ponds 

The South Percolation Ponds are a series of three ponds located on the south end of the Site, 

adjacent to the Flathead River.  The ponds are 2.4, 1.2 and 6.6 acres in size (from west to east) 

forming a total of 10.2 acres, and are connected in series.  Water is discharged into the South 

Percolation Ponds system from a concrete pipe located on the west end of the pond system.  From 

the pipe, water flows into the ponds through an unlined ditch.  Historically, the South Percolation 

Ponds received water from various operations within the Main Plant area.  Currently, only 

stormwater is discharged into the South Percolation Ponds. 

2.4.5  North Percolation Ponds 

The North Percolation Ponds consists of two interconnected percolation ponds (the North-East 

Percolation Pond and the North-West Percolation Pond).  The North-East Percolation Pond is 

approximately 2.0 acres in size and was constructed in 1955.  The North-East Percolation Pond is 

currently operational and a discharge point for stormwater drainage.  This percolation pond 

received discharges from various operations within the Main Plant area until manufacturing ceased 

in 2009.  Based on the aerial photography review, the exact size and shape of the North-East 

Percolation Pond changed slightly over time. 

The North-West Percolation Pond is approximately 8 acres in size.  The North-West Percolation 

Pond receives water from the North-East Percolation Pond.  The two ponds were connected by an 

approximately 1,440-foot-long unlined ditch. 
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2.4.6  Northern Surface Water Feature 

The Northern Surface Water Feature is a seasonal ponding area located between Cedar Creek and 

the Cedar Creek Reservoir Overflow Ditch, just south of the Industrial Landfill.  Site 

reconnaissance indicated the area is seasonally fed in the spring and early summer by at least 

two groundwater seep areas located north of the main ponding area in the southern portion of the 

feature.  Further reconnaissance later in September 2016 show the feature to be void of surface 

water.  It is believed that during the spring, the snowmelt and increased seasonal precipitation 

creates a localized elevated or perched water table which feed the seeps.  The substrate of the 

feature is predominantly grass covered with areas of channelization which help direct the 

groundwater from the seep area to the feature.   
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3.0  SCOPE OF WORK 
The Scope of Work summarized in this GW/SW Data Summary Report is a subset of the of work 

described in the RI/FS Work Plan (Roux Associates, 2015a) and the Phase I SAP (Roux 

Associates, 2015b). Modifications to the Scope of Work were documented in field modifications 

throughout the Phase I Site Characterization field activities.  The Scope of Work included the 

following tasks: 

• Four rounds of Site-wide monitoring well gauging to evaluate Site-wide groundwater 
elevations and flow directions; 

• Installation of pressure transducers to monitor long-term groundwater elevations at 
selected monitoring well locations; 

• Four rounds of groundwater sampling to evaluate seasonal changes in groundwater quality; 

• Four rounds of surface water sampling and streamflow measurements to evaluate seasonal 
changes in surface water quality and surface water flow; and  

• Pneumatic and mechanical slug testing to evaluate hydraulic conductivity.  

The following sections describe the work that was completed for each task.  

3.1  Groundwater Gauging 
Site-wide groundwater levels were measured by Roux Associates on August 30, 2016, November 29, 

2016, March 14/15, 2017, and June 16, 2017.  Groundwater level measurements were collected to 

provide a snapshot of the Site-wide groundwater elevations immediately prior to the start of each 

groundwater and surface water sampling round.  Groundwater levels were collected with an electronic 

water-level meter capable of measuring fluid elevation within an accuracy of 0.01 feet (ft).  Plate 1 

shows the locations of Site monitoring wells and Table 2 provides a summary of the measurements 

collected on each date.  Wells designated as “NM” on Table 2 were not measured due to being 

inaccessible.   

3.2  Long Term Elevation Monitoring with Pressure Transducers  
Six (6) In-Situ Level Troll 700 pressure transducers were deployed in existing monitoring wells at 

the Site in April 2016, prior to installation of any new monitoring wells.  The transducers were 

installed to continuously collect groundwater elevation data in various areas of the Site and around 

different Site features, with the objective of developing an understanding of groundwater elevation 
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fluctuations in response to precipitation events and longer term seasonal trends at the Site.  

The monitoring wells equipped with pressure transducers in April 2016 included CFMW-001, 

007, 020, and 049 (screened in the upper hydrogeologic unit), and CFMW-044b and 056 (screened 

below the upper hydrogeologic unit).  The pressure transducer in CFMW-007 was removed in 

June 2016 and installed in monitoring well CFMW-003, which is also screened in the upper 

hydrogeologic unit. 

In March 2017, the six pressure transducers were relocated to monitoring wells CFMW-016, 016a, 

019, 019a, 053, and 053a.  These well locations were selected to evaluate groundwater elevation 

fluctuations in nested monitoring wells (i.e., well locations with monitoring wells screened in the 

upper hydrogeologic unit and below the upper hydrogeologic unit) around the West and Center 

Landfills, and near the Flathead River downgradient of the landfill area. 

Pressure transducer data were downloaded multiple times throughout the field activities, typically 

coinciding with monitoring well gauging activities.  Hydrographs for each location displaying 

groundwater elevation over time and precipitation from Glacier National Park Airport (Kalispell, 

MT) are provided in Appendix B.  In addition to the data collected with the six deployed pressure 

transducers, Roux Associates also reviewed data collected by the Montana State Bureau of Mines 

from a pressure transducer that was deployed in existing monitoring well CFMW-007/TW-3 

(identified ID 87873 in the Montana Bureau of Mines and Geology [MBMG] website well 

database [MBMG, 2017]).  

3.3  Groundwater Sampling 
Roux Associates and Hydrometrics (Roux Associates’ subcontractor) performed groundwater 

sampling during four separate sampling events between September 2016 and June 2017.  Each 

round of sampling was approximately two weeks in duration.  Groundwater samples were 

collected using the methods described in the USEPA guidance document titled “Ground Water 

Sampling Procedure, Low Stress (Low Flow) Purging and Sampling” (USEPA, 2010) and in 

accordance with the applicable Roux Associates’ Standard Operating Procedures (SOPs) provided 

in the Phase I SAP (Roux Associates, 2015b).   
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During groundwater sampling, a water quality meter was used to monitor water quality indicator 

parameters such as pH, conductivity, dissolved oxygen (DO), oxidation reduction potential (ORP), 

temperature, and turbidity.  The field parameters and information about each sample were 

recorded on monitoring well sampling field data sheets which are included as Appendix C.  

The following sections further describe each groundwater sampling round.   

3.3.1  Round 1 Groundwater Sampling – September 2016 
The first round of groundwater sampling was conducted from September 9, 2016 through 

September 21, 2016 (Round 1) with samples being collected from a total of 60 monitoring wells. 

Groundwater samples were not collected from four monitoring wells (CFMW-016, CMFW-017, 

CFMW-018, and CFMW-025) that were dry during the sampling event. Samples collected during 

the Round 1 September 2016 groundwater sampling event are summarized in Table 3. 

3.3.2  Round 2 Groundwater Sampling – December 2016 
The second round of groundwater sampling was conducted from December 5, 2016 through 

December 19, 2016 (Round 2) with samples being collected from a total of 58 monitoring wells.  

A total of six monitoring wells (CFMW-002, CFMW-016, CFMW-017, CFMW-018, CFMW-025, 

and CFMW-042) were unable to be sampled due to either dry conditions or insufficient water 

within the well to collect a sample during the sampling event. Samples collected during the 

Round 2 December 2016 groundwater sampling event are summarized in Table 3. 

3.3.3  Round 3 Groundwater Sampling – March 2017 
The third round of groundwater sampling was conducted from March 20, 2017 through March 30, 

2017 (Round 3) with samples being collected from 61 monitoring wells. Groundwater samples 

were not collected from two monitoring wells (CFMW-042 and CFMW-053) due to dry well 

conditions or insufficient water within the well during the sampling event.  Additionally, a sample 

was not collected from monitoring well CFMW-025 because it was inaccessible due to being 

damaged by a snow plow.  Samples collected during the Round 3 March 2017 groundwater 

sampling event are summarized in Table 3. 
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3.3.4  Round 4 Groundwater Sampling – June 2017 
The fourth round of groundwater sampling was conducted from June 19, 2017 through June 29, 

2017 (Round 4) with samples being collected from 63 monitoring well locations. A sample was 

not collected from monitoring well CFMW-025 which did not contain sufficient water for 

sampling during the sampling event.  Additionally, two monitoring wells (CFMW-025 and 

CFMW-053) that were damaged from the snow plow during the winter were repaired prior to the 

sampling. Both wells were resurveyed by Sands Surveying on June 13, 2017.  Samples collected 

during the Round 4 June 2017 groundwater sampling event are summarized in Table 3. 

3.3.5  Groundwater Sampling Analytical Methods 
All groundwater samples from all four sampling events were analyzed for the following analytical 

methods as noted in the RI/FS Work Plan (Roux Associates, 2015a) and Phase I SAP (Roux 

Associates, 2015b): 

• Dissolved Target Analyte List (TAL) metals via USEPA Methods 6020A / 7470A; 

• Total cyanide via USEPA Method 335.4;  

• General chemistry including fluoride via USEPA Method 300, alkalinity via Method 
SM2320B, and hardness via Method 2340B;  

• Nutrients including chloride and sulfate via USEPA Method 300.0, nitrate and nitrite (as 
nitrogen) via USEPA Method 353.2, ammonia nitrogen via USEPA Method 350.1/350.3, 
and orthophosphate as phosphorus via USEPA Method 365.1; and 

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

The groundwater samples collected adjacent to potential source areas, as noted in the RI/FS Work 

Plan (Roux Associates, 2015a) and Phase I SAP (Roux Associates, 2015b), also included the 

following additional analytes: 

• Target Compound List (TCL) volatile organic compounds (VOCs) via USEPA Method 
8260B; and 

• TCL semivolatile organic compounds (SVOCs) via USEPA Method 8270D. 

Based on review of the groundwater quality data from Rounds 1 and 2 of sampling (September 

2016 and December 2016), and prior to Round 3 (March 2017), Field Modification #9 was 

submitted to USEPA (described in Section 3.8) requesting the addition of free cyanide analysis via 
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USEPA method 9016 for the third round of sampling at all locations where total cyanide was 

detected in either Round 1 or Round 2.  As such, a total of 44 out of the 64 existing monitoring 

wells located at the Site were analyzed for free cyanide during the third groundwater sampling 

event.  

At a project meeting held on April 19, 2017, USEPA, MDEQ, CFAC, Roux Associates, and CDM 

Smith (USEPA third-party oversight) discussed the sampling results from Rounds 1 through 3 and 

agreed to add additional analyses to the Round 4 sampling.  During Round 4 in June 2017, the 

63 monitoring wells sampled were analyzed for the following additional analyses: 

• Total TAL metals via USEPA Methods 6020A / 7470A; 

• Dissolved total cyanide via USEPA Method 335.4; and 

• Dissolved fluoride via USEPA Method 300.0. 

Additionally, at all locations where total cyanide was detected in Rounds 1, 2, or 3, groundwater 

samples were analyzed for both free cyanide and dissolved free cyanide via USEPA Method 9016 

during Round 4.  This included 51 monitoring wells, which was an increase from the 

44 monitoring wells that were analyzed for free cyanide in Round 3. 

3.4  Surface Water Sampling  
Roux Associates performed surface water sampling during four sampling events between 

September 2016 and June 2017.  Each surface water sampling event was generally performed over 

a one-week period, and the four sampling events coincided with the groundwater sampling events. 

During each sampling event, Roux Associates collected surface water samples from Site surface 

water features that were observed to contain water during the respective sampling event.  In 

addition to the four sampling events, select surface water locations were sampled in June 2016, 

prior to the first round of sampling, because it was determined during the initial Site 

reconnaissance that some surface water areas could dry out over the summer months.   

Surface water samples were collected as grab samples from within the Site feature by Roux 

Associates personnel.  Samples were collected at a depth of approximately 60 percent of the total 

water column depth.  The maximum water depth at any surface water sample location was 

approximately two feet.  However, during the initial Site reconnaissance, several surface water 
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sample locations along the Flathead River were deemed inaccessible by foot due to the presence of 

forested areas and limited bank/shoreline for traversing.  In accordance with Field Modification #8 

(described in Section 3.8), Roux Associates collected surface water samples from Flathead River 

with the use of a boat provided by Kennedy/Jenks Consulting (subcontractor to Roux Associates).  

A captain representative of Kennedy/Jenks Consulting steered the boat through the river, and 

surface water samples were collected from the boat by taking a grab sample directly from the 

waterbody using the sample collection container for each analysis. 

As part of the sample collection activities within the surface water bodies, the surface water was 

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

temperature, conductivity, pH, turbidity, DO, and ORP.  The water quality meter was placed 

directly in the surface water body and monitored until stable readings were observed.  The 

readings were recorded on a field datasheet and the location within the surface water body was 

logged with GPS technology with sub-meter accuracy.  Surface water sample field data sheets are 

included as Appendix C.  Surface water sampling locations are shown on Plate 2 and are 

summarized on Table 4.  Each surface water sampling event is further described in the next 

sections.  

3.4.1  Pre-Round 1 Surface Water Sampling – June 2016 
On June 6, 2016 and June 7, 2016, ten surface water samples were collected from selected surface 

water bodies that were anticipated to dry out over the summer months as part of the pre-Round 1 

surface water investigation.  These locations included three locations in the South Percolation 

Ponds, five locations in the Cedar Creek Reservoir Overflow Ditch, and two locations in the 

Northern Surface Water Feature.  The North-West and North-East Percolation ponds were also 

inspected during this time period for potential sampling but no surface water was present and 

therefore, no surface water samples were collected from these locations.  Samples collected during 

the pre-Round 1 June 2016 surface water sampling event are summarized in Table 4. 

3.4.2  Round 1 Surface Water Sampling – September 2016 
The first surface water sampling event occurred from August 29, 2016 to September 16, 2016 and 

included sampling of the 12 remaining surface water locations not sampled during the June 2016 

pre-Round 1 investigation. During Round 1, samples were collected from within the Flathead 
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River, the Backwater Seep Sampling Area, and Cedar Creek.  Similar to the June 2016 sampling 

event, surface water samples were not collected within the North-West and North-East Percolation 

ponds due to an absence of surface water.  Samples collected during the Round 1 surface water 

sampling event are summarized in Table 4. 

3.4.3  Round 2 Surface Water Sampling – December 2016 
The second surface water sampling event occurred from November 30, 2016 to December 2, 2016, 

and also included an additional day of sampling on December 20, 2016.  During Round 2, 

17 surface water locations were sampled, including one location in Cedar Creek (CFSWP-025) 

that was added to the Scope of Work as an opportunity sample (collected on December 20, 2016), 

based on evaluation of the Round 1 data. During the Round 2 sampling event, seven proposed 

surface water sampling locations were not sampled due to being dry.  These seven locations were 

within the Northern Surface Water Feature, North-West and North-East Percolation Ponds, and the 

Cedar Creek Reservoir Overflow Ditch.  Samples collected during the Round 2 surface water 

sampling event are summarized in Table 4. 

3.4.4  Round 3 Surface Water Sampling – March 2017 
The third round of surface water sampling occurred from March 13, 2017 through April 4, 2017.  

Thirteen surface water samples were collected from March 13, 2017 to March 16, 2017.  During 

this period, the remainder of the surface water features were covered with snow due to 

accumulation over the winter months and were either inaccessible or no running/ponded water was 

observed within these sampling locations.  Eleven surface water locations were sampled on 

April 3, 2017 and April 4, 2017, after snow melted and the locations were accessible for sampling.  

One surface water point (CFSWP-024) located within the North-East Percolation Pond was not 

sampled during the third round of sampling due to dry conditions.  Samples collected during the 

Round 3 surface water sampling event are summarized in Table 4. 

3.4.5  Round 4 Surface Water Sampling – June 2017 
The fourth sampling event occurred from June 12, 2017 to June 15, 2017. Round 4 of sampling 

included the collection of 23 surface water samples.  Two sampling locations were found to 

contain no water during Round 4, CFSWP-022 and CFSWP-023.  These sampling points are 

located within the Northern Surface Water Feature and the North-West Percolation Pond, 
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respectively.  Samples collected during the Round 4 surface water sampling event are summarized 

in Table 4. 

3.4.6  Surface Water Sampling Analytical Methods 
All surface water samples from the four sampling events were analyzed for the following 

analytical methods as noted in the RI/FS Work Plan (Roux Associates, 2015a) and Phase I SAP 

(Roux Associates, 2015b):  

• Total recoverable TAL metals via USEPA Methods 6020A / 7470A; 

• Total cyanide via USEPA Method 335.4;  

• General chemistry including fluoride via USEPA method 300, alkalinity via Method 
SM2023B, and hardness via USEPA Method 200.7;  

• Nutrients including chloride and sulfate via USEPA method 300.0, nitrate and nitrite (as 
nitrogen) via USEPA Method 353.2, ammonia nitrogen via USEPA Method 350.1 / 350.3, 
and orthophosphate as phosphorous via USEPA Method 365.1; and 

• TDS and TSS via Methods SM 2540C/D. 

The initial surface water samples collected during pre-Round 1 within the South Percolation Ponds 

were also analyzed for the following additional analytes: 

• TCL VOCs via USEPA Method 8260;  

• TCL SVOCs via USEPA Method 8270; 

• TCL polychlorinated biphenyls (PCBs) via USEPA Method SW8082; and 

• TCL pesticides via USEPA Method 8081.  

Similar to groundwater, Roux Associates evaluated the surface water quality data from the first 

and second rounds of sampling (September 2016 and December 2016).  Based on review of the 

data, and prior to Round 3, Field Modification #9 was submitted to USEPA (described in 

Section 3.8) requesting the addition of free cyanide analysis via USEPA Method 9016 for the third 

round of sampling at all locations where total cyanide was detected in either Round 1 or Round 2.  

A total of seven out of 25 possible locations were analyzed for free cyanide during the third 

sampling event.  These locations included three samples in the Backwater Seep Sampling Area, 
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two samples in Cedar Creek, and one sample each in the Flathead River and the South Percolation 

Ponds. 

At the project meeting held on April 19, 2017, USEPA, MDEQ, CFAC, Roux Associates, and 

CDM Smith also discussed the surface water sampling results from Rounds 1 through 3 and 

agreed to add additional analyses to the Round 4 sampling event.  During Round 4 in June 2017, 

the surface water samples were also analyzed for the following additional analyses: 

• Dissolved TAL metals via USEPA Methods 6020A / 7470A; 

• Dissolved total cyanide via USEPA Method 335.4; 

• Dissolved fluoride via USEPA Method 300.0; 

• Sulfide via USEPA Method SM 4500_S2_F; and 

• Dissolved Organic Carbon (DOC) via USEPA Method 9060A. 

Additionally, at all seven locations where total cyanide was detected in Rounds 1, 2, or 3, surface 

water samples were analyzed for both free cyanide and dissolved free cyanide via USEPA Method 

9016.  

3.5  Surface Water Elevation Monitoring 
Surface water elevations at USGS station #12363000 (located in the Flathead River immediately 

down river of the Site as described in Section 5.1) were reviewed throughout the Phase I Site 

Characterization field activities to understand seasonal changes in the Flathead River conditions 

and to evaluate river conditions prior to sampling events.  Data from the USGS station was 

downloaded and graphed in Appendix A.  

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

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

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

level gauging event.  Following the reading from the staff gauge during the third round of 

sampling, Roux workers observed that the staff gauge was damaged and bent due to strong water 

flow and ice debris within Flathead River.  A new staff gauge was installed on June 13, 2017, 

prior to the Round 4 Site-wide gauging event conducted on June 16, 2017.  The newly installed 
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staff gauge was surveyed by Sands Surveying on the same day of installation.  Surface water 

elevations from the staff gauge are included Table 2 and discussed in Section 5.1.   

3.6  Surface Water Discharge Monitoring 
As part of the surface water sampling events, the discharge of Cedar Creek and the Cedar Creek 

Drainage Overflow were measured utilizing a mechanical current-meter.  The stream channel 

cross section was divided into equal vertical subsections.  In each subsection, the area was 

calculated by measuring the width and depth of the subsection, and the water velocity was 

determined using a current flow meter.  The discharge in each subsection was computed by 

multiplying the subsection area by the measured velocity and the total discharge was determined 

by summing the discharge of each subsection.  Stream discharge calculations for each sampling 

event are provided in Appendix D.  

3.7  Slug Testing 
Roux Associates conducted slug testing on the new 2-inch diameter monitoring wells installed as 

part of the Phase I Site Characterization.  The slug tests were performed following the fourth 

groundwater and surface water sampling event, from July 10, 2017 to July 27, 2017.  The slug 

testing program was conducted to determine hydraulic conductivity in the subsurface across the 

Site and to evaluate the in situ permeability contrast between various hydrogeologic units beneath 

the Site.   

Slug tests were performed on 43 of the 44 newly installed Phase I Site Characterization 

monitoring wells.  One monitoring well (CFMW-018) did not have adequate water to conduct a 

slug test, and therefore, was not tested.  Slug tests were performed via one of two methods: 

pneumatic or mechanical slug testing.  The pneumatic slug test method was the preferred testing 

method due to the level of accuracy able to be achieved in high conductivity settings.  Pneumatic 

slug testing methods were used at locations where the entire length of screen of the monitoring 

well was submerged beneath the level of standing water in the well.  If the water level was below 

the top of the screen, mechanical slug testing was performed.   

Four tests were generally completed at each location: two 1-foot displacement tests; and two 

2-foot displacement tests.  Two tests were conducted at each displacement level to assess the 
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reproducibility of the data for consecutive tests.  As outlined in the Field Modification #11 

(described is Section 3.8), if water levels did not return to static or near static conditions within 

one hour of the first test, a test at the second displacement depth (i.e., two-foot displacement) was 

not completed.  Slug testing field data sheets are provided in Appendix C.  Slug testing data and 

analysis is discussed in Section 4.5.  The remainder of this Section describes the different slug 

testing methods.  

3.7.1  Pneumatic Slug Testing 
Pneumatic slug tests were performed on 35 of the 43 wells.  All pneumatic tests were conducted in 

accordance with the procedures outlined in the SOP titled “Standard Operating Procedure 4.8 for 

Conducting a Pneumatic Slug Test.”  Pneumatic slug tests were conducted using compressed air as 

the displacing (slug) volume.  The water column within the well casing was depressed by 

increasing the air pressure in the casing above the water column.  When the water level was 

depressed to a predetermined level and the air pressure stabilized within the test interval, the air 

pressure within the well casing was rapidly released.  The instantaneous release of air pressure 

from the well casing initiated a pneumatic slug withdrawal test, which was recorded using a 

pressure transducer data logger.  

3.7.2  Mechanical Slug Testing 
Mechanical slug tests were performed on seven wells.  Additionally, one well (CFMW-002) had 

the 1-foot test completed pneumatically and the 2-foot test completed mechanically due to the 

water level in the well dropping below the screen between the two tests.  All mechanical tests were 

conducted in accordance with the procedures outlined in the SOP titled “Standard Operating 

Procedure 4.9 for Conducting a Mechanical Slug Test.”  Mechanical slug tests were conducted 

within using a solid cylinder (slug).  Due to the fact that mechanical slug tests were being 

performed on wells screened near the water table, the testing was limited to “slug-out” tests.  As 

part of the “slug-out test”, the water column within the well casing was decreased by rapidly 

removing the solid slug from the water column.  All changes in water levels were recorded using a 

pressure transducer data logger.  



 

ROUX ASSOCIATES, INC. – 23 – 2476.0001Y004.170/R 

3.8  Field Modifications 
A total of three field modifications related to evaluation of groundwater and/or surface water were 
implemented in consultation with the USEPA throughout the course of the Phase I Site 
Characterization, including:  

• Modification #8 (August 30, 2016) – Several surface water and sediment sample locations 
along the Flathead River were determined to be inaccessible by foot due to the presence of 
forested areas and limited bank/shoreline for traversing; therefore, these sample locations 
were accessed with the use of a boat for all four rounds of sampling. 

• Modification #9 (March 2, 2017) – Free cyanide analysis was added to the sampling Scope 
of Work for all monitoring well and surface water locations where there were detections of 
cyanide above the method detection limit in Rounds 1 and 2.  

• Modification #11 (June 12, 2017) – Pneumatic and mechanical slug testing of newly 
installed monitoring wells were added to the Scope of Work.  

Modifications were memorialized in Record of Modification forms submitted to the USEPA for 
approval prior to implementing the change.  Executed Record of Modification forms are included 
as Appendix E.  In addition to the three modifications described above, additional sampling 
analyses were added to the fourth round of surface water and groundwater sampling following the 
USEPA meeting in April 2017 as described in Sections 3.3.5 and 3.4.6.  

3.9  Investigation Derived Waste Management 
Water investigation derived waste (IDW) that was generated during monitoring well development 
and the four rounds of groundwater sampling was managed onsite in accordance with the IDW 
Management Plan dated May 9, 2016.  IDW water was stored in two 8,000-gallon frac tanks 
onsite and later characterized for transport and disposal offsite.  IDW water manifests are provided 
in Appendix F. 

Water IDW samples were collected in accordance with the IDW Management Plan to characterize 
the water for transport and disposal offsite. Roux Associates collected three waste characterization 
water samples from frac tank #1 (CFWC-001-WG, CFWC-002-WG, CFWC-003-WG) from 
August 2016 through November 2016 following the completion of Round 1 of groundwater and 
surface water sampling.  The sampling results are provided in Appendix F, F1 through F8.  Roux 
Associates provided the sampling results to USEPA and the Oregon Department of Environmental 
Quality (for notification purposes in the state where the waste will be shipped) on March 24, 2017.  
USEPA provided their concurrence with the sample results and plan for water disposal via e-mail 
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on April 4, 2017.  The results showed the IDW water (approximately 7,000 gallons of water) was 
non-hazardous.  The results also indicated detections of total cyanide and fluoride in all three 
samples at concentrations that exceed the USEPA Tapwater RSLs, but are below the USEPA 
MCLs. 

Disposal of water IDW associated with the above referenced samples was completed in May 2017.  
The first load of water (approximately 5,000 gallons) was transported via tanker truck to Chemical 
Waste Management, 17629 Cedar Springs Lane, Oregon 97812 on May 11, 2017, followed by the 
second load of water (approximately 2,000 gallons) on May 16, 2017.  Transport of the water was 
managed by Cascade Drilling. 

Roux Associates collected one waste characterization water sample from frac tank #2 (CFWC-

004-WG) on June 30, 2017 following the completion of the fourth groundwater sampling event.  

The sampling results are provided in Appendix F, Tables F1 through F8.  Roux Associates 

provided the sampling results to USEPA and the Oregon Department of Environmental Quality on 

July 27, 2017.  The results showed the IDW water was non-hazardous.  The results also indicated 

detections of total cyanide and fluoride in all three samples at concentrations that exceed the 

USEPA Tapwater RSLs, but are below the USEPA MCLs.  USEPA provided their concurrence 

with the sample results and plan for water disposal via e-mail on August 2, 2017.   

Disposal of water IDW associated with the above referenced sample was completed in August 

2017.  The water (approximately 3,200 gallons) was extracted from the onsite tank on August 17, 

2017, transported via tanker truck, and received by Chemical Waste Management, 17629 Cedar 

Springs Lane, Oregon 97812 on August 18, 2017 in accordance with the IDW Management Plan.  

Transport of the water was managed by Cascade Drilling. 

The two onsite frac tanks were cleaned by Cascade Drilling on September 7, 2018.  The tank 

contents (2,000 gallons of residual drilling materials and rinsate) were extracted and transported 

offsite via tanker truck on September 8, 2017 to Chemical Waste Management, 17629 Cedar 

Springs Lane, Oregon 97812, in accordance with the IDW Management Plan (Roux Associates, 

2016b).  The two tanks were transported offsite by Cascade Drilling in October 2017.  
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4.0  GROUNDWATER INVESTIGATION RESULTS  
This Section describes the results of the groundwater investigation activities, including 

groundwater gauging, groundwater sampling, and slug testing.  

4.1  Groundwater Elevations/Potentiometric Surfaces and Flow Patterns 
Depth to groundwater and potentiometric surface elevations from the four gauging events are 

provided in Table 2.  The elevation data indicates that groundwater elevations (GWE) fluctuate 

seasonally at varying magnitudes depending on the area of the Site.  Near Teakettle Mountain and 

the landfill area, average water levels fluctuated by approximately 16 feet between March 2017 

(low water levels) and June 2017 (high water levels).  During the same time period, monitoring 

wells in the center of the Site and the southern area of the Site fluctuated by 12.5 feet and 

17.5 feet, respectively.  The table below summarizes average groundwater elevations in three 

general areas of the Site during each gauging round.  The data in the table below further illustrate 

the points above regarding temporal fluctuations. 

Location 
Wells 

Utilized 

Average 
Groundwater 

Elevation 
Feet above 

Mean Sea Level 
[ft-amsl]) 

Round 1 
Aug 30, 2016 

Average 
Groundwater 

Elevation 
(ft-amsl) 

Round 2 
Nov 29, 2016 

Average 
Groundwater 

Elevation 
(ft-amsl) 

Round 3 
Mar 14/15, 2017 

Average 
Groundwater 

Elevation 
(ft-amsl) 

Round 4 
June 16, 2017 

Teakettle 
Mountain / 

Landfill Area  

CFMW-002 
CFMW-010 
CFMW-012 
CFMW-014 
CFMW-015 
CFMW-016 
CFMW-019 
CFMW-020 
CFMW-021 

3065.76 3065.87 3063.78 3079.88 

Center of the 
Site 

(Between 
Main Plant and 

Landfills) 

CFMW-026 
CFMW-027 
CFMW-028 
CFMW-029 
CFMW-031 
CFMW-032 
CFMW-033 
CFMW-034 
CFMW-035 
CFMW-043 
CFMW-044 

3063.30 3060.64 3058.27 3071.05 
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Location 
Wells 

Utilized 

Average 
Groundwater 

Elevation 
Feet above 

Mean Sea Level 
[ft-amsl]) 

Round 1 
Aug 30, 2016 

Average 
Groundwater 

Elevation 
(ft-amsl) 

Round 2 
Nov 29, 2016 

Average 
Groundwater 

Elevation 
(ft-amsl) 

Round 3 
Mar 14/15, 2017 

Average 
Groundwater 

Elevation 
(ft-amsl) 

Round 4 
June 16, 2017 

Southern Area 
(Between 

Main Plant and 
Flathead River) 

CFMW-037 
CFMW-038 
CFMW-040 
CFMW-042 
CFMW-045 
CFMW-047 
CFMW-049 
CFMW-050 
CFMW-053 
CFMW-054 

3032.49 3026.59 3023.87 3041.49 

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

utilized to create groundwater contour maps and to evaluate groundwater flow.  The groundwater 

contour maps are provided in Plates 3 through 6.  Overall, groundwater flow across the Site in the 

upper hydrogeologic unit was generally to the south / southwest direction towards the Flathead 

River during all four rounds of gauging.  The groundwater flow maps also indicate that the 

hydraulic gradients are consistent across all four rounds and can generally be divided into three 

distinct areas.  Near Teakettle Mountain and in the landfill area of the Site, the groundwater 

hydraulic gradient is steep and generally mirrors the steeper topography in that portion of the Site.  

Groundwater elevations in the center of the Site (near the North Percolation Ponds, former 

Operational Area, and northern half of the Main Plant Area) are consistent over long distances, 

indicating a relatively flat groundwater hydraulic gradient across the center of the Site 

(i.e., generally an order of magnitude less than near the landfill area).  The gradient then increases 

in the southern area of the Site between the Main Plant Area and the Flathead River (which is also 

consistent with the steep drop in topography between the railroad and the river).  The table below 

summarizes the average hydraulic gradients in the three general areas of the Site during each 

gauging round: 

Location 

Hydraulic Gradient  
(ft/ft) 

Round 1 
Aug 30, 2016 

Hydraulic Gradient  
(ft/ft) 

Round 2 
Nov 29, 2016 

Hydraulic Gradient 
(ft/ft) 

Round 3 
Mar 14/15, 2017 

Hydraulic Gradient 
(ft/ft) 

Round 4 
June 16, 2017 

Teakettle 
Mountain/ 

Landfill Area  
0.0280 0.0433 0.0536 .0719 
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Location 

Hydraulic Gradient  
(ft/ft) 

Round 1 
Aug 30, 2016 

Hydraulic Gradient  
(ft/ft) 

Round 2 
Nov 29, 2016 

Hydraulic Gradient 
(ft/ft) 

Round 3 
Mar 14/15, 2017 

Hydraulic Gradient 
(ft/ft) 

Round 4 
June 16, 2017 

Center of the Site 
(Between 

Main Plant and 
Landfills) 

0.0013 0.0028 0.0030 0.0034 

Southern Area  
(Between 

Main Plant and 
Flathead River) 

0.0131 0.0078 0.0053 0.0199 

The groundwater elevations measured during all four sampling events within the deep wells that 

are screened in the glacial till unit (i.e., below the upper hydrogeologic unit) are also provided on 

Plates 3 through 6 for comparison with elevations measured in wells screened in the upper 

hydrogeologic unit.  In addition, the table below shows the elevations measured in monitoring 

well clusters, where there is a well screened within the upper hydrogeologic unit and an adjacent 

deep well screened below the upper hydrogeologic unit.  The table below also includes the 

elevations measured in monitoring well clusters CFMW-016/CFMW-016a, CFMW-028/CFMW-

028a, CFMW-045/CFMW-045a, and CFMW-049/CFMW-049a, which are monitoring well 

cluster locations where both monitoring wells are screened in the upper hydrogeologic unit.  

Monitoring 
Well 

Location ID 
Geologic  

Unit 

Aug 30, 2016 
GWE 
(ft-amsl) 

Round 1 

Nov 29, 2016 
GWE 
(ft-amsl) 

Round 2 

March 14/15, 
2017 GWE 

(ft-amsl) 
Round 3 

June 16, 2017 
GWE 
(ft-amsl) 

Round 4 
Monitoring Well Clusters with an Upper Hydrogeologic Unit and Below Upper Hydrogeologic Unit Well 

CFMW-003 Upper 3121.48 3122.83 3123.35 3126.1 

CFMW-003a Below Upper 2994.17 2996.23 2997.36 3001.89 

CFMW-011 Upper 3064.99 3063.39 3060.18 3075 

CFMW-011a Below Upper 3003.10 3003.78 3004.95 3011.6 

CFMW-012 Upper 3066.78 3065.42 3062.17 3076.98 

CFMW-012a Below Upper 2997.42 2999.05 3000.11 3006.02 

CFMW-019 Upper 3064.43 3062.7 3059.87 3073.25 

CFMW-019a Below Upper 2997.48 2999.07 3000.11 3006.71 

CFMW-025 Upper DRY 3077.09 3079.10 3076.889 

CFMW-025b Upper 3068.84 3069.73 3069.50 3073.76 

CFMW-025a Below Upper 3055.65 3047.51 3048.53 3064.608 

CFMW-032 Upper 3064.59 3062.48 3059.61 3073.508 
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Monitoring 
Well 

Location ID 
Geologic  

Unit 

Aug 30, 2016 
GWE 
(ft-amsl) 

Round 1 

Nov 29, 2016 
GWE 
(ft-amsl) 

Round 2 

March 14/15, 
2017 GWE 

(ft-amsl) 
Round 3 

June 16, 2017 
GWE 
(ft-amsl) 

Round 4 
CFMW-032a Below Upper 3003.59 3004.67 3005.01 3012.515 

CFMW-044 Upper 3060.02 3056.41 DRY 3066.393 

CFMW-044a Upper 3056.40 3052.88 3049.87 3062.866 

CFMW-044b Below Upper 3044.03 3051.38 3039.81 3051.199 

CFMW-053 Upper 3052.45 3038.58 3035.14 3063.427 

CFMW-053a Below Upper 3023.76 3021.97 3020.41 3028.561 

CFMW-056b Upper 3067.50 3065.93 3065.96 3073.819 

CFMW-056a Below Upper 3021.119 3022.38 3023.73 3032.369 

CFMW-056 Below Upper 3014.79 3015.92 3017.50 3026.289 

Monitoring Well Clusters with both wells screened in the Upper Hydrogeologic Unit 

CFMW-016 Upper 3068.89 3073.30 3072.66 3094.73 

CFMW-016a Upper 3066.78 3073.32 3072.67 3094.62 

CFMW-028 Upper 3064.24 3062.31 3059.52 3072.38 

CFMW-028a Upper 3064.35 3062.40 3059.68 3072.56 

CFMW-045 Upper 3029.97 3025.20 3022.23 3039.20 

CFMW-045a Upper 3024.38 3022.88 3020.73 3031.33 

CFMW-049 Upper 3017.79 3019.44 3018.19 3029.71 

CFMW-049a Upper 3017.69 3019.51 3018.34 3030.05 

As shown above, in all cases the elevations measured in deep wells screened below the upper 

hydrogeologic unit are lower than the elevations in adjacent wells screened within the upper 

hydrogeologic unit. The differences in elevations between the upper hydrogeologic unit wells and 

the glacial till wells is typically greater than 25 feet, and in some cases, exceed 50 feet.  This large 

difference is indicative of limited (if any) hydraulic connectivity between the two water bearing 

zones.  

The groundwater elevations measured in monitoring well clusters where both monitoring wells are 

screened in the upper hydrogeologic unit typically differ by less than 0.2 ft; and often by less than 

0.1 ft.   

Vertical gradients for each nested well pair for each gauging event and the geometric mean for all 

events are provided in the table below: 
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Monitoring 
Well Geologic 

Aug 30, 2016 
Vertical 
Gradient 

Nov 29, 2016 
Vertical 
Gradient 

March 14/15, 
2017 

Vertical 
Gradient 

June 16, 2017 
Vertical 
Gradient 

Geometric 
Mean 

Vertical 
Gradient 

Location ID Unit ft/ft ft/ft ft/ft ft/ft ft/ft 

    Round 1 Round 2 Round 3 Round 4 All Rounds  

CFMW-003 Upper 
0.884 0.879 0.875 0.863 0.875 

CFMW-003a Below Upper 

CFMW-011 Upper 
0.534 0.514 0.476 0.547 0.517 

CFMW-011a Below Upper 

CFMW-012 Upper 
0.534 0.511 0.477 0.546 0.516 

CFMW-012a Below Upper 

CFMW-019 Upper 
0.507 0.482 0.453 0.504 0.486 

CFMW-019a Below Upper 

CFMW-025b Upper 
0.330 0.555 0.524 0.229 0.385 

CFMW-025a Below Upper 

CFMW-032 Upper 
0.407 0.385 0.364 0.407 0.390 

CFMW-032a Below Upper 

CFMW-044a Upper 
0.124 0.015 0.101 0.117 0.068 

CFMW-044b Below Upper 

CFMW-053 Upper 
0.279 0.161 0.143 0.339 0.216 

CFMW-053a Below Upper 

CFMW-056b Upper 
0.546 0.512 0.497 0.488 0.510 

CFMW-056a Below Upper 

CFMW-016 Upper 0.059 -0.001 0.000 0.003 0.015 
CFMW-016a Upper 
CFMW-028 Upper -0.002 -0.002 -0.003 -0.003 -0.002 
CFMW-028a Upper 
CFMW-045 Upper 0.087 0.036 0.023 0.123 0.055 
CFMW-045a Upper 
CFMW-049 Upper 0.003 -0.002 -0.004 -0.009 -0.003 
CFMW-049a Upper 

The magnitude of the vertical gradients between the upper hydrogeologic unit and the glacial till 

vary depending on the location of the well within the Site.  The vertical gradients between the two 

units also show variation temporally, where the lowest gradients were observed during lower 

water levels (i.e., November 2016 and March 2017).  

The vertical gradients calculated for clusters within the upper hydrogeologic unit confirm that 

there is a limited vertical gradient, and that the direction of the gradient (upward or downward) 
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may vary temporally at individual well clusters.  The only well with a consistently downward 

gradient was CFMW-045/045a.   

4.2  Long Term Elevation Trends from Pressure Transducer Data 
Groundwater elevations obtained from pressure transducers were plotted over time to produce 

hydrographs for the various well locations (Appendix B).  Data from April 2016 to late November 

2016, which was included in the Phase I Data Summary Report (Roux Associates, 2017a), 

indicates that the highest Site water levels during this period were observed in late May/early June 

2016 and the lowest water levels were observed in late October/early November 2016.  The 

magnitude of groundwater elevation fluctuations was dependent on the location within the Site 

and the well screen depth.  The largest fluctuations were observed in monitoring wells screened in 

the upper hydrogeologic unit and located near the landfills and Teakettle Mountain, including 

CFMW-007 (>40 feet) and CFMW-020 (>30 feet).  Review of the elevation data compared to 

precipitation records suggest that the water table elevations may fluctuate significantly over short 

periods of time (>20 feet over one month) as a result of precipitation events and from 

contributions of losing streams.  Smaller fluctuations were observed in wells located in the 

northern areas of the Site, including CFMW-001 (approximately 2 feet), and also wells screened 

below the upper hydrogeologic unit, including CFMW-044b (approximately 8 feet).  The 

fluctuations in these wells are gradual and do not correlate with the short-term precipitation 

events.  

In March 2017, the transducers were moved to their new locations (i.e., nested wells at 

CFMW-016/16a, CFMW-019/19a, and CFMW-053/53a) as described in Section 3.2.  Data from 

March 2017 through September 2017 were utilized to evaluate groundwater elevation fluctuations 

in locations around and downgradient of the landfills, and to evaluate differences in groundwater 

elevation fluctuations in the upper hydrogeologic unit and below the upper the hydrogeologic unit.  

Note that monitoring wells CFMW-016 and CFMW-016a are both screened in the upper 

hydrogeologic unit, and therefore were not used to compare differences between the two 

hydrogeologic units.   

The data from monitoring wells CFMW-016 and 019 (both screened in the upper hydrogeologic 

unit near the Wet Scrubber Sludge Pond) indicate that the highest Site water levels were observed 
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in late March/early April 2017 and the groundwater elevation levels trended downward through 

September 2017.  Groundwater elevation changes were greater than 20 feet in monitoring well 

CFMW-019 (located on the southern boundary of the Wet Scrubber Sludge Pond) and 

groundwater elevation changes were greater than 50 feet in CFMW-016 (located on the eastern 

boundary of the Wet Scrubber Sludge Pond).  Elevation fluctuations of greater than 50 feet were 

also observed at CFMW-007 (located on the western boundary of the West Landfill) during the 

same time (data was obtained from the Montana State Bureau of Mines website [MBMG, 2017]).  

The fluctuations in these upper hydrogeologic unit monitoring wells corresponded with increased 

seasonal precipitation and snow melt.  

Groundwater elevation data from wells screened below the upper hydrogeologic unit did not show 

large fluctuations like the wells screened in the upper hydrogeologic unit.  Monitoring well 

CFMW-053a and CFMW-019a fluctuated by less than 10 feet between March and September 

2017.  These fluctuations were gradual and do not correlate with the short-term precipitation 

events like the wells in the upper hydrogeologic unit.  The slower, gradual responses observed in 

well pairs CFMW-053/053a and CFMW-019/019a further suggests limited connectivity between 

the deeper unit and the upper hydrogeologic units proximal to these well pairs.  In addition, 

cyanide, present at concentrations between 791 and 1,770 µg/L in upper unit well CFMW-019 and 

238 and 386 µg/l in upper unit well CFMW-053, was non-detect in monitoring wells CFMW-019a 

and CFMW-053a (screened below the upper hydrogeologic unit) in all four Phase I sampling 

rounds.  These results further support that there is limited connectivity, if any, between the deeper 

unit and the upper hydrogeologic units proximal to these well pairs.   

Pressure transducers will continue to be utilized long term at the Site to evaluate seasonal 

groundwater elevations.  Data will be downloaded during future monitoring well gauging events.  

4.3  Groundwater Quality 
The following sections provide a summary of groundwater quality based on field and laboratory 

analytical data that were generated during the four rounds of data collection.  Tables containing all 

of the groundwater quality data generated during the work are provided in Appendix G, Tables 1 

through 4.  Additionally, laboratory data reports were provided to the USEPA as separate 
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submittals throughout the work.  Electronic Data Deliverables (EDDs) with the groundwater data 

were also provided online for download by the USEPA from the CFAC RI/FS project database.  

4.3.1  Field Parameters 
Field parameters measured during well purging activities immediately prior to collection of 

groundwater samples are provided on field datasheets included in Appendix C and are 

summarized on Table 5.  The field parameter data were reviewed to evaluate any potential 

anomalies in general groundwater chemistry that could potentially be influencing the groundwater 

sampling results.  Field parameters were observed to fluctuate depending on the round of 

sampling.  However, except for elevated pH, no anomalies were noted in the field parameters that 

are expected to influence groundwater sampling results.  The pH measurement data is further 

discussed in Section 4.3.1.1 and 6.2.    

4.3.1.1  Monitoring Well pH  
As part of the field parameter data review during monitoring well development and sampling, 

anomalously high pH (i.e., above 10 Standard Units [SUs]) was identified in 11 monitoring wells 

(one well installed in the upper hydrogeologic unit and ten wells installed deeper).  These 

monitoring wells also typically produced elevated conductivities and low ORP.  Based on the 

distribution of wells across the Site and the groundwater chemistry observed in the sampling data 

(as discussed in Section 6.2) the elevated pH conditions were attributed to the cement grout used 

during well construction.  The elevated pH conditions were discussed with the USEPA and 

MDEQ during project update conference calls and via email correspondence.  The USEPA 

requested that the pH conditions continue to be assessed as part of the ongoing groundwater 

monitoring activities at the Site.  

As part of the pH evaluation, Roux Associates mobilized personnel from Hydrometrics to the Site 

on October 11, 2016 with the objective of determining if further purging groundwater from the 

wells (i.e., flushing the well screen) could result in a reduction of pH.  Hydrometrics personnel 

were onsite from October 11 through 14, 2016 and October 18 through 20, 2016 and purged all 

11 wells that were identified as having pH over 10.  During the purging, Hydrometrics monitored 

the pH conditions to observe whether pH was reduced in each well.  The monitoring indicated that 

pH in six of the 11 wells were reduced to below 10 as a result of the purging activities.  
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Monitoring wells with pH remaining above 10 after the purging included CFMW-008a, 032a, 

044a, 53a, and 57a. 

After the purging efforts performed by Hydrometrics were completed, Cascade subsequently 

mobilized to the Site on December 12 through 15, 2016 to complete additional purging at the 

eleven monitoring wells.  During the purging, Cascade monitored the pH conditions to observe 

whether pH was reduced in each well.  The monitoring indicated that six of the 11 wells had 

pH over 10; monitoring wells CFMW-008a, 032a, 044a, 049a, 53a, and 57a.   

The groundwater pH measured during all four groundwater sampling events are provided in the 

table below for those wells which were initially identified as exhibiting elevated pH.  The 

following measurements were identified as the stabilized pH readings upon completion of purging 

at each well prior to sampling during each of the four rounds.  These measurements were taken 

using a Horiba U-52 water quality meter. 

Monitoring 
Well 

Location ID Geologic Unit 

Aug 30, 2016 
pH 

Round 1 

Nov 29, 2016 
pH 

Round 2 

Mar 14/15, 2017 
pH 

Round 3 

June 16, 2017 
pH 

Round 4 
CFMW-008a Upper 9.10 8.58 8.94 12.59 

CFMW-011a Below Upper 10.18 7.67 7.97 7.46 

CFMW-016a Upper 11.39 8.84 7.34 11.53 

CFMW-019a Below Upper 10.24 8.38 8.62 7.96 

CFMW-032a Below Upper 14.00 12.74 13.11 12.63 

CFMW-044a Upper 12.25 9.10 9.18 8.50 

CFMW-047 Upper 10.86 7.81 7.44 7.91 

CFMW-049a Upper 12.46 10.49 12.84 12.08 

CFMW-053a Below Upper 14.00 12.46 13.22 10.53 

CFMW-057a Below Upper 12.80 12.91 12.24 12.57 

CFMW-059a Below Upper 14.00 8.86 9.32 9.38 

The pH in groundwater was further evaluated based on the geochemical data collected during 

sampling and is described in Section 6.2.  
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4.3.2  Overview of Groundwater Quality based on Laboratory Analytical Results 
Laboratory analytical results for groundwater samples collected from Site monitoring wells were 

evaluated to determine the presence, or lack thereof, of COPCs in Site groundwater and to 

evaluate seasonal changes in concentrations.  Tables 6 through 15 provide a statistical summary of 

the analytical results for groundwater data from monitoring wells screened in the upper 

hydrogeologic unit and below the upper hydrogeologic unit, respectively, during each round of 

sampling.  These tables identify the frequency of detection; as well as the minimum, maximum 

and average detected concentrations, of each analyte in groundwater for the respective set of 

monitoring wells.  Where concentrations were non-detect, the statistics were calculated using ½ 

the MDL.  The MDLs achieved throughout the Phase I Site Characterization, relative to USEPA 

screening levels, were evaluated and further described in Section 7.2.  In addition, the statistical 

summary tables provide the frequency that the measured concentration of each analyte in 

groundwater exceeded the following human health screening criteria as noted in the RI/FS Work 

Plan (Roux Associates, 2015a) and Phase I SAP (Roux Associates, 2015b): 

• MDEQ Circular DEQ-7, Human Health Numeric Water Quality Standards (MDEQ, 2012);  

• USEPA Drinking Water Maximum Contaminant Levels (MCLs) (USEPA, 2016a); and 

• USEPA Tapwater Regional Screening Levels (RSLs) (USEPA, 2016b). 

The groundwater at the Site is not used as drinking water, however, all comparisons of analytical 

results to screening criteria, including drinking water and tapwater criteria, are provided to enable 

better understanding of the relative concentrations of the various analytes.  The screening criteria 

are developed by the USEPA using conservative assumptions and are not action levels to which 

COPCs must be remediated. For example, the USEPA Tapwater RSLs are so low, that for many 

analytes, any detection results in an exceedance.  The presence of analytes in groundwater at 

concentrations exceeding USEPA Tapwater RSLs does not indicate that a risk exists or that 

remedial action is required, but rather, that further evaluation of that particular analyte and 

exposure scenario is warranted during the risk assessment phase of the RI/FS, where the risk to 

human health and ecosystems, as applicable, will be assessed.  Remedial actions will be based on 

such assessed risks and not screening criteria. 
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In addition to comparisons to the human health screening criteria, the statistical summary tables 

provide the frequency that the measured concentration of each analyte in groundwater exceeded 

the concentration measured in monitoring well CFMW-001, which was identified in the RI/FS 

Work Plan (Roux Associates, 2015a) as a background monitoring well based upon its location in 

the northern area of the Site, upgradient of potential source areas.   

The following sections provide an evaluation of groundwater results from all four sampling 

rounds.   

4.3.2.1  Cyanide in Groundwater 
The statistical summary of cyanide in groundwater in Rounds 1 through 4 are shown in Tables 6 

through 15.  Thematic dot maps showing the concentrations of cyanide in groundwater in Rounds 

1 through 4 are provided in Appendix H, Plates 1 through 4.  Iso-concentrations maps of cyanide 

concentrations in groundwater in Rounds 1 through 4 are shown on Plate 7.  Maps presenting a 

comparison of total concentrations of cyanide and free cyanide in Rounds 3 and 4 are provided on 

Plates 8 and 9, respectively.  Table 16 presents a comparison of concentrations of total and 

dissolved cyanide and free cyanide collected during Round 4.  These data indicate the following: 

• Total cyanide was detected in approximately 84% of the groundwater samples collected 
from monitoring wells screened in the upper hydrogeologic unit and 13% of the 
groundwater samples collected from wells screened below the upper hydrogeologic unit 
throughout all four rounds of sampling.  Total cyanide was detected in 91%, 80%, 85%, 
and 78% of the groundwater samples collected from wells screened in the upper 
hydrogeologic unit during Rounds 1 through 4, respectively.  Total cyanide was detected in 
15%, 15%, 15%, and 8% of the groundwater samples collected from wells screened below 
the upper hydrogeologic unit during Rounds 1 through 4, respectively.  

• In each location where cyanide was detected, it exceeded the USEPA Tapwater RSL of 
0.15 µg/L. Total cyanide was detected at concentrations greater than the DEQ-7 Human 
Health Standard / USEPA MCL of 200 µg/L in groundwater from monitoring wells 
screened in the upper hydrogeologic unit in 21 samples during Round 1 (35% of samples), 
18 samples during Round 2 (31% of samples), 21 samples during Round 3 (34% of 
samples), and 18 samples during Round 4 (29% of samples). 

• Total cyanide did not exceed the DEQ-7 Human Health Standard / USEPA MCL of 
200 µg/L in any groundwater samples from monitoring wells screened below the upper 
hydrogeologic unit in all four rounds of sampling.  The maximum concentration of total 
cyanide detected in groundwater below the upper hydrogeologic unit was 10.5 µg/L during 
Round 4. 
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• The highest concentrations of total cyanide were located downgradient of the West 
Landfill and Wet Scrubber sludge pond during all four rounds of sampling.  The highest 
detection of total cyanide was observed in monitoring well CFMW-015 (located on the 
western boundary of the Wet Scrubber Sludge Pond and downgradient of the West 
Landfill) in June 2017 (Round 4) at a concentration of 8,120 µg/L.  Groundwater from 
monitoring well CFMW-017, screened beneath the Central Landfill, was not sampled 
during Rounds 1 and 2 due to insufficient volume of water in the well.  The groundwater 
from monitoring well CFMW-017 was sampled during Round 3 and 4, and during Round 3 
the detected total cyanide concentration of 1,880 µg/L exceeded the DEQ-7 Human Health 
Standard / USEPA MCL.   

• A consistent pattern was observed during all four rounds of sampling; cyanide migrates in 
south / southwesterly direction from the aforementioned landfills toward the Flathead 
River.  Total cyanide concentrations in groundwater within the upper hydrogeologic unit 
decrease with increasing distance away from the landfills.  

• Variable concentrations of total cyanide were observed downgradient of the West Landfill 
/ Wet Scrubber Sludge Pond, in the area located around the North-East Percolation Pond 
and to the west of the Main Plant buildings.  Immediately south and southwest of the NE 
Percolation Pond, an area of lower cyanide concentrations is typically observed.  The size 
of the lower concentration area varies from round to round, but appears largest (as 
delineated by the closed 300 µg/l contour) in the June 2017 sampling event.  The contour 
maps for all four rounds indicate no increase in concentrations in monitoring wells located 
downgradient of the Main Plant.   

• Total cyanide was not observed to migrating toward Aluminum City, and total cyanide was 
non-detect in monitoring wells next to Aluminum City in all four rounds of sampling. 

• Free cyanide was detected in 56% and 68% of the upper hydrogeologic unit samples 
analyzed for free cyanide during Rounds 3 and 4, respectively.  In each location where free 
cyanide was detected, it exceeded the USEPA Tapwater RSL of 0.15 µg/L.  Free cyanide 
was only detected at concentrations greater than the DEQ-7 Human Health Standard / 
USEPA MCL of 200 µg/L at one location during Round 3 (CFMW-002) at a concentration 
of 306 µg/L.  Free cyanide did not exceed the DEQ-7 Human Health Standard / USEPA 
MCL of 200 µg/L at any locations during Round 4.  Detections of free cyanide were 
generally concentrated near the West Landfill, Wet Scrubber Sludge Pond, Former Drum 
Storage Area, and Main Plant Area. Detected concentrations of free cyanide were less than 
detected concentrations of total cyanide at all locations.  Free-cyanide was not detected 
in any groundwater samples from monitoring wells screened below the upper 
hydrogeologic unit. 

• Concentrations of total and dissolved cyanide and free cyanide were similar, with the total 
concentrations in most instances being slightly higher than dissolved. 

• Total cyanide was detected in background monitoring well CFMW-001 at a concentration 
of 2.4 µg/L in Round 1, and was non-detect in Rounds 2 through 4. 
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4.3.2.2  Fluoride in Groundwater 
The statistical summary of fluoride in groundwater in Rounds 1 through 4 are shown in Tables 6 

through 15.  Thematic dot maps showing the concentrations of fluoride in groundwater in Rounds 

1 through 4 are provided in Appendix H, Plates 5 through 6.  Iso-concentrations maps of fluoride 

concentrations in groundwater in Rounds 1 through 4 are shown on Plate 10.  Table 16 presents a 

comparison of concentrations of total and dissolved fluoride collected during Round 4.  These data 

indicate the following: 

• Fluoride was detected in more than 97% of the samples during each groundwater sampling 
round.  Fluoride was detected at concentrations exceeding the USEPA Tapwater RSL of 
80 µg/L in 97% of groundwater samples from monitoring wells screened in the upper 
hydrogeologic unit and 90% of groundwater samples from monitoring wells screened 
below the upper hydrogeologic unit.   

• Fluoride was detected at concentrations greater than the DEQ-7 Human Health Standard / 
USEPA MCL of 4,000 µg/L from monitoring wells screened in the upper hydrogeologic 
unit in 15 % (seven) of samples during Round 1, 9% (four) of samples during Round 2, 
17% (eight) of samples during Round 3, and 16% (eight) of samples during Round 4.  
Fluoride did not exceed the DEQ-7 Human Health Standard / USEPA MCL in any 
groundwater samples from monitoring wells screened below the upper hydrogeologic unit 
in all four rounds of sampling.  Fluoride concentrations in monitoring wells screened 
below the upper hydrogeologic unit were typically an order of magnitude less than 
concentrations of fluoride in upper hydrogeologic unit monitoring wells.  Review of Table 
16 shows that total and dissolved concentrations of fluoride were similar. 

• Similar to cyanide, the highest concentrations of fluoride were primarily located 
downgradient of the West Landfill and Wet Scrubber sludge pond during all four rounds of 
sampling.  The highest detection of fluoride was observed in monitoring well CFMW-015 
(located on the western boundary of the Wet Scrubber Sludge Pond and downgradient of 
the West Landfill) in June 2017 (Round 4) at a concentration of 55,300 µg/L (dissolved 
concentration).   

• Fluoride was detected in background monitoring well CFMW-001 at concentrations of 
91.7 µg/L, 132 µg/L, 184 µg/L, and 120 µg/L; in Rounds 1 through 4, respectively.  These 
concentrations are similar to concentrations measured in public and community water 
supply wells as noted in the bullet above.  

4.3.2.3  Metals in Groundwater 
The statistical summary of metals in groundwater in Rounds 1 through 4 are shown in Tables 6 

through 15.  Thematic dot maps showing the concentrations of select metals in groundwater in 

Rounds 1 through 4 are provided in Appendix H, Plates 7 through 44.  Table 16 presents a 

comparison of concentrations of total and dissolved metals exceeding the DEQ-7 Human Health 
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Standard / USEPA MCL screening levels collected during Round 4.  These data indicate the 

following: 

• Many metals occur naturally in the groundwater at the Site, and thus metals are expected to 
be detected frequently in groundwater samples.  The most commonly detected metals in 
groundwater in all four sampling rounds were barium, calcium, magnesium, potassium, 
and sodium.  These metals were detected in 100% of groundwater samples collected during 
all four rounds of groundwater sampling. 

• Aluminum, antimony, arsenic, barium, chromium, cobalt, iron, manganese, selenium, 
vanadium, and zinc were detected at concentrations greater than USEPA Tapwater RSLs.  

• Arsenic, antimony, barium, and zinc were the only metals detected in groundwater samples 
at concentrations exceeding their respective DEQ-7 Human Health Standard and/or 
USEPA MCL.  The exceedances were limited to one sampling location for each metal in 
each sampling round; with the exception of arsenic which exceeded the USEPA MCL at a 
maximum of four locations during Round 4. 

• Although concentrations of detected metals are generally below the DEQ-7 Human Health 
Standards / USEPA MCLs, the concentrations of select metals including aluminum, 
arsenic, cobalt, iron, and lead are highest in the same monitoring wells as the elevated 
fluoride and cyanide located immediately downgradient of the West Landfill and Wet 
Scrubber Sludge Pond.  

• Several of the deep wells have notably higher calcium concentrations (e.g., maximum of 
922,000 µg/L [dissolved concentration] at CFMW-053a during Round 1), as compared to 
concentrations of calcium within the wells screened in the upper hydrogeologic unit 
(average concentration of 59,476 µg/L).  These elevated calcium concentrations in the 
deep wells appear to be attributable to the cement grout used during the well construction 
as noted in Section 6.2. 

• During Round 4, metals and cyanide analyses included total and dissolved (i.e., filtered). 
Table 16 provides a comparison of total and dissolved results for metals that exceeded 
their respective DEQ-7 Human Health Standard and/or USEPA MCL during the fourth-
round of groundwater sampling.  These data show that total and dissolved concentrations 
were similar, with the total concentrations in most instances being slightly higher than 
dissolved. In 15 of 20 samples where total zinc was detected, dissolved zinc was below 
detection limits.  

• Metal analytes that exceeded their respective DEQ-7 Human Health Standard and/or 
USEPA MCL during the groundwater sampling, including arsenic, barium, and zinc, were 
also compared to concentrations measured in background monitoring well CFMW-001.  
The results of this comparison are provided in Tables 7 through 10, and 12 through 15. 
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4.3.2.4  VOCs and SVOCs in Groundwater 
The statistical summary of VOCs and SVOCs in groundwater in Rounds 1 through 4 are shown in 

Tables 6 through 15.  These data indicate the following: 

• VOCs and SVOCs were detected in less than 10% and 4% respectively, of all groundwater 
samples collected from monitoring wells screened in the upper hydrogeologic unit 
throughout the sampling.  VOC and SVOC detections did not exceed DEQ-7 Human 
Health Standards / USEPA MCLs in any groundwater samples. 

• Polycyclic Aromatic Hydrocarbons (PAHs), a subset of the SVOCs found most frequently 
in soil during the Phase I Site Characterization, were not detected in any groundwater 
samples collected during the four rounds of sampling.  

• The RI/FS Work Plan (Roux Associates, 2015a) also specified the Vapor Intrusion 
Screening Level (VISL) calculator as a criterion to be considered at the Site.  The 
maximum concentrations of each VOC detected in groundwater within the upper 
hydrogeologic unit were entered into the USEPA VISL Groundwater Concentration to 
Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (USEPA, 2016c), as 
presented in Appendix I.  The results from Round 1 provided in the Phase I Data Summary 
Report (Roux Associates, 2017a) indicate that all estimated vapor intrusion carcinogenic 
risks were less than 1.0x10-6, and that only trichloroethene (TCE), based upon a detected 
value of 0.76 µg/L at one location, was above the hazard quotient (HQ) of 0.1.  It is noted 
that the groundwater average temperature used in this evaluation was 25°C. A review of 
the field datasheets for all four rounds of sampling (Appendix C) indicates that the average 
groundwater temperature is less than 11°C.  Based on a Site-specific groundwater 
temperature, the results indicate that all estimated vapor intrusion carcinogenic risks were 
less than 1.0x10-6 in all four rounds; and all estimated HQs were less than 0.1 

4.3.2.5  General Chemistry in Groundwater 
General chemistry analyses including alkalinity, ammonia, chloride, hardness (as calcium 

carbonate), nitrate + nitrite (as nitrogen), orthophosphate (as phosphorus), and sulfate were 

performed on groundwater samples to obtain data that could be utilized in chemical fate and 

transport evaluations and modeling, if needed, in the future as part of the RI/FS.  General 

chemistry results were also compared to the standards and RSLs where available.  The statistical 

summary of general chemistry results for groundwater in Rounds 1 through 4 are shown in Tables 

6 through 15.  Thematic dot maps showing the concentrations of general chemistry results in 

groundwater in Rounds 1 through 4 are provided in Appendix H, Plates 45 through 58.  These data 

indicate the following: 

• Nitrate + nitrite (as nitrogen) is the only general chemistry parameter with a DEQ-7 
Human Health Standard / USEPA MCL (i.e., 10,000 µg/L).  Nitrate + nitrite (as nitrogen) 
was detected at frequencies ranging from 66% to 83% (between the upper hydrogeologic 
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unit and below upper hydrogeologic unit) during the four sampling rounds.  A maximum 
number of exceedances of the USEPA MCL occurred during Round 3, when seven 
samples exceeded the criteria.  The exceedances of nitrate + nitrite (as nitrogen) USEPA 
MCL during all four rounds of sampling were primarily in monitoring wells located 
immediately downgradient of the West Landfill / Wet Scrubber Sludge Pond, in the same 
area as the elevated cyanide and fluoride concentrations. 

• Review of the thematic maps in Appendix H also indicates that sulfate and ammonia 
concentrations are typically highest downgradient of the landfills.  

4.4  Seasonal Variability of Concentrations in Groundwater Samples 
Concentrations of total cyanide and fluoride from the four groundwater sampling rounds were 

tabulated for comparison with groundwater elevations to evaluate if COPC concentrations varied 

seasonally.  For each monitoring well, the minimum and maximum detected concentrations of 

total cyanide and fluoride were identified with their associated sampling round.  Additionally, the 

minimum and maximum groundwater elevations for each monitoring well were identified.  

The comparison table is provided as Table 17.   

As described in Section 4.1 and shown in Table 17, the maximum groundwater elevation in each 

well occurred during Round 4 (June 2017) with only one exception.  Round 4 was also when the 

greatest number of wells (but less than 50 percent of the wells) exhibited the minimum 

concentrations of total cyanide and fluoride.   

In general, cyanide and fluoride were detected in the same monitoring well locations during each 

round of sampling and the primary source areas of cyanide and fluoride (i.e., the West Landfill, 

Wet Scrubber Sludge Pond, and Center Landfill) do not appear to change temporally.  

Iso-concentrations maps provided in Plates 7 and 10 indicate that the overall shape of the spatial 

distribution of total cyanide and fluoride detections were similar across the four rounds and 

appears to mimic the groundwater flow directions from the primary source areas towards the 

Flathead River.  The iso-concentration contours on Plates 7 and 10 also indicate that the 

concentrations within the contoured area may vary seasonally, primarily in the areas immediately 

north and west of the Main Plant building.  
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4.5  Slug Testing Results 
Data collected during pneumatic and mechanical slug testing activities were recorded utilizing 

down-hole pressure transducers manufactured by In-Situ.  For the pneumatic slug testing, change 

in head (i.e., change in groundwater elevation in the monitoring well) was recorded every 

0.1 second (s).  For the mechanical slug tests, change in head was recorded every 0.25 second.  

Slug testing data was plotted as normalized head in feet (measured displacement divided by the 

initial displacement) over time in seconds for each test performed and the data plots are provided 

as Appendix J.  The data from each slug test were evaluated in accordance with the procedures 

outlined in the SOP titled “Standard Operating Procedure 4.10 for Analyzing Slug Test Data.”  

An analytical solution was selected for each set of data and was utilized to determine hydraulic 

conductivity values for each slug test.  The data solutions were computed using a combination of 

Aqtesolv Analysis Software (HydroSOLVE, 2007) and Geoprobe Slug Test Analysis Software 

(Geoprobe, 2005).  The Geoprobe software has less manual curve matching functionality that 

Aqtesolv.  Therefore, for monitoring wells exhibiting very slow recovering data, the curve 

matching functionality in Aqtesolv was utilized.  

4.5.1  Slug Test Analysis Methods, Inputs, and Assumptions 
Table 18 summarizes the methods, inputs and assumptions that were utilized to perform the slug 

test data analysis.  The required input data for well construction details and aquifer characteristics 

were obtained from monitoring well construction logs, which are included in Appendix K.  Based 

on the hydrogeologic conceptual model for the Site and the monitoring well logs, all 43 monitoring 

wells where slug testing was performed were classified as unconfined and partially penetrating 

wells.  The aquifer thickness at each location was estimated by calculating the difference in the 

depth to till and depth to water for wells screened in the upper hydrogeologic unit; and calculating 

the difference in the estimated depth to bedrock and depth to water for wells screened below the 

upper hydrogeologic unit. 



 

ROUX ASSOCIATES, INC. – 42 – 2476.0001Y004.170/R 

The primary method selected for analysis of the slug testing data was the Bouwer & Rice (1976) 

solution (Butler, 1997), which is applicable for homogeneous, isotropic, unconfined conditions, 

with partially penetrating wells and overdamped well response.  The Bouwer-Rice equation used 

to calculate hydraulic conductivity is: 

K = 
𝑅𝑅𝑐𝑐2 ln�

𝑅𝑅𝑒𝑒
𝑅𝑅𝑠𝑠
�

2𝐿𝐿𝑒𝑒𝑇𝑇0.37
 

Where: 

K = hydraulic conductivity 
Rc = radius of the well casing 
Re = effective radius of boring, empirical parameter 
Rs = effective radius of the screen 
Le = effective length of the screen 
T0.37 = time it takes water level to rise or fall 37% of initial change 

During analysis of the data utilizing the Bouwer Rice method, a straight-line plot of the ratio h/h0 

on log scale versus time is automatically fitted to the measured data in Aqtesolv (HydroSOLVE, 

2007) or the Geoprobe Slug Test Analysis software (Geoprobe, 2005).  Manual curve fitting was 

completed in overdamped cases where adjustments to the automatic curve matching were deemed 

necessary.  

For wells that demonstrated an oscillatory (i.e., underdamped) response, the Springer and Gelhar, 

1991 solution was utilized to evaluate the data.  This solution accounts for inertial effects in the 

well and oscillatory slug test response in high-hydraulic conductivity aquifers by introducing a 

dimensionless dampening factor (Cd) to the Bouwer & Rice solution.  The Springer and Gelhar 

equation used to calculate hydraulic conductivity is: 

K= �𝑡𝑡𝑑𝑑
𝑡𝑡
� �

𝑅𝑅𝑐𝑐2 ln�
𝑅𝑅𝑒𝑒
𝑅𝑅𝑠𝑠
�

2𝐿𝐿𝑒𝑒𝐶𝐶𝑑𝑑
� 

Where: 

K = hydraulic conductivity 
td = dimensionless time parameter 
t =  measured time  
Rc = radius of the well casing 
Re = effective radius of boring, empirical parameter 



 

ROUX ASSOCIATES, INC. – 43 – 2476.0001Y004.170/R 

Rs = effective radius of the screen 
Le = effective length of the screen 
Cd = dampening parameter 

4.5.2  Slug Test Analysis Results 
Results of the slug testing analysis are summarized on Table 18 for the tests conducted at each 

monitoring well.  As described in Section 3.7, two tests were generally completed at each location; 

therefore Table 18 also provides the geometric mean hydraulic conductivity based upon the 

multiple tests conducted at each well.   

As described in Section 3.7, in general, each one-foot displacement and two-foot displacement test 

was conducted a second time to assess the reproducibility of the data and the hydraulic conductivity 

values. For each displacement interval, the relative percent difference (RPD) was calculated 

utilizing the hydraulic conductivity values from the initial displacement test and reproduced test.  

The RPD calculated for wells screened within the upper hydrogeologic unit ranged from 0% to a 

maximum of 52% RPD, with the maximum RPD occurring in the 1-foot displacement test at 

monitoring well CFMW-037.  The median RPD calculated for wells screened in the upper 

hydrogeologic unit is 6%.  The RPD calculated for wells screened below the upper hydrogeologic 

unit ranged from 0% to a maximum of 186% RPD, with the maximum RPD occurring in the 2-foot 

displacement test at monitoring well CFMW-057a.  The median RPD calculated for wells screened 

below the upper hydrogeologic unit is 7.5%. 

The table below provides a summary of the minimum, maximum, and geometric mean hydraulic 

conductivity values from slug tests of wells screened in the upper hydrogeologic unit and the wells 

screened below the upper hydrogeologic unit.  The results suggest that the geometric mean 

hydraulic conductivity of the upper hydrogeologic unit is higher than the geometric mean 

hydraulic conductivity of the materials beneath the upper hydrogeologic unit.  These hydraulic 

conductivity values appear to be consistent with geologic observations recorded in boring logs 

during drilling, which generally indicate wells below the upper hydrogeologic unit are screened in 

finer grained materials.  Additionally, the wide range of estimated hydraulic conductivity values is 

indicative of the heterogeneous geological conditions that are encountered beneath the Site.  
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The geometric mean in the table below are reflective of geometric means from all displacement 

intervals at the respective upper hydrogeologic unit and below upper hydrogeologic unit 

monitoring well locations. 

Hydrogeologic 
Unit 

Minimum Estimated 
Hydraulic 

Conductivity 
(ft/day) 

Maximum Estimated 
Hydraulic 

Conductivity 
(ft/day) 

Median Estimated 
Hydraulic 

Conductivity 
(ft/day) 

Geometric Mean 
Estimated 
Hydraulic 

Conductivity 
(ft/day) 

Upper 
Hydrogeologic 

Unit 
0.11 327.01 15.01 11.1 

Below Upper 
Hydrogeologic 

Unit 
0.004 113.60 0.05 0.27 
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5.0  SURFACE WATER MONITORING AND QUALITY RESULTS 
This Section describes the results of the surface water investigation activities, including surface 

water discharge monitoring and surface water sampling. 

5.1  Surface Water Discharge Monitoring 
Discharge of Cedar Creek and Cedar Creek Drainage Overflow Ditch were measured utilizing a 

mechanical current-meter method as described in Section 3.6.  Discharge was measured at the 

same locations where surface water samples were collected, as shown on Plate 2.  Results of the 

discharge calculations are summarized in the table below.  It should be noted that water was not 

observed to be present in the Cedar Creek Drainage Overflow Ditch throughout most of the field 

program.  Discharge in the overflow ditch was measured on June 7, 2016 when water was 

observed to be present and surface water sampling was also conducted in tandem (pre-Round 1) as 

described in Section 3.4.1.   

Location ID Feature 

June 7, 2016 
Discharge 

(ft3/s) 
Pre-Round 1 

Aug 29/30, 2016 
Discharge 

(ft3/s) 
Round 1 

Nov 30, 2016 
Discharge 

(ft3/s) 
Round 2 

April 4, 2017 
Discharge 

(ft3/s) 
Round 3 

June 12/13, 2017 
Discharge 

(ft3/s) 
Round 4 

CFSWP-009 

Cedar Creek 
Drainage 
Overflow 
Ditch 

2.45 Dry Dry 20.65 0.17 

CFSWP-010 

Cedar Creek 
Drainage 
Overflow 
Ditch 

11.26 Dry Dry 36.72 5.87 

CFSWP-011 

Cedar Creek 
Drainage 
Overflow 
Ditch 

15.09 Dry Dry 45.41 5.16 

CFSWP-012 

Cedar Creek 
Drainage 
Overflow 
Ditch 

13.97 Dry Dry 42.34 8.74 

CFSWP-013 

Cedar Creek 
Drainage 
Overflow 
Ditch 

16.88 Dry Dry 54.98 13.07 

CFSWP-014 Cedar Creek NM 7.09 12.01 10.87 19.94 

CFSWP-015 Cedar Creek NM 4.52 17.72 14.90 14.41 
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Location ID Feature 

June 7, 2016 
Discharge 

(ft3/s) 
Pre-Round 1 

Aug 29/30, 2016 
Discharge 

(ft3/s) 
Round 1 

Nov 30, 2016 
Discharge 

(ft3/s) 
Round 2 

April 4, 2017 
Discharge 

(ft3/s) 
Round 3 

June 12/13, 2017 
Discharge 

(ft3/s) 
Round 4 

CFSWP-016 Cedar Creek NM 5.87 17.06 11.87 17.89 

CFSWP-025 Cedar Creek NM NM NM 7.42 14.88 

The discharge was evaluated at multiple points along the surface water bodies in an effort to 

confirm the preliminary conceptual site model, that both Cedar Creek and Cedar Creek Drainage 

Overflow are acting as losing streams as they flow through the Site.  In the Cedar Creek Drainage 

Overflow Ditch, the discharge measured at locations on the north end of the Site were typically 

higher than the locations at the south parts of the Site.  These data indicate that the ditch was 

acting as a losing stream throughout the entire year (when wet) and thus losing water infiltration 

into the groundwater system.  These data are also supported by visual field observations 

throughout the program where the north end of the Cedar Creek Drainage Overflow Ditch was 

observed to be wet, while the south end of the ditch was dry at the same time.   

In Cedar Creek, the stream discharge did not decrease consistently from upstream to downstream 

measurement locations.  The increases could be attributed to local surface water inputs from the 

west and/or be within the margin of error of the field measurement method.  As documented 

within the Phase I Data Summary Report (Roux Associates, 2017a), the creek bed of Cedar Creek 

is located above the water table in the upper hydrogeologic unit; indicating that it is not a 

groundwater discharge location.  

Due to the size and flow of the Flathead River, discharge measurements could not be collected 

utilizing the mechanical flow meter method.  As part of the Phase I Site Characterization, data was 

reviewed from the nearest USGS gauging station (Station No. 12363000) located approximately 

three miles downstream of the Site to understand the general conditions of the Flathead River 

between April 2016 and June 2017.   

Appendix A presents two graphs depicting the discharge of the Flathead River over various 

periods of time.  Appendix A1 shows the average annual daily discharge over the period of record 
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from 1952 to 2017.  During this time, the peak average annual daily discharge for years 1952 

through 2017 occurred in 1974, with an average annual daily discharge of 14,440 cubic feet per 

second (cfs).  The lowest average annual daily discharge occurred in 2001, with a minimum 

average annual daily discharge of 5,261 cfs.  This graph depicts a consistent pattern of discharge 

fluctuation occurs each year.  During the Phase I Site Characterization, the average annual daily 

discharges for 2016 and 2017 were 8,850 cfs and 12,622 cfs, respectively (2017 average annual 

daily discharge is based on 2017 average through October 31, 2017). 

Appendix A2 provides a more detailed look at the discharge and river elevation for 2016 and 

2017.  The data indicates that average daily discharge of the Flathead River during the four rounds 

of sampling (April 2016 through June 2017) peaked on May 13, 2017, with a value of 45,800 

cubic feet per second (cfs); which was greater than the peak average daily discharge recorded in 

2016 (i.e., 28,900 cfs on April 24, 2016).  The lowest observed average daily discharge during all 

four rounds was 3,540 cfs on February 3, 2017.  During the gauging events on August 30, 2016, 

November 29, 2016, March 14/15, 2017, and June 16, 2017, the daily mean discharge was 3,800 

cfs, 7,970 cfs, 8,110 cfs, and 25,400 respectively.   

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

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

as part of monitoring well surveying activities to allow for use of measured surface water 

elevations when evaluating groundwater flow directions, and potential groundwater / surface water 

interaction.  Surface water elevations from the staff gauge provided in Table 2 are included in the 

table below: 

Flathead River Surface Water Elevation measured on Staff Gauge (ft-amsl) 

Round 1 
August 30, 2016 

Round 2 
November 29, 2016 

Round 3 
March 14/15, 2017 

Round 4 
June 16, 2017 

3014.24 3015.77 3015.67 3019.08 

The data from the staff gauge indicate that water levels of the Flathead River next to the Site were 

highest during the fourth round of sampling in June 2017 and that the Flathead River elevations 

fluctuated by at least 4.5 feet over four rounds of measurements.  Note that these single date 
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elevation measurements did not capture the absolute low and high-water levels as recorded by the 

USGS gauging station at Columbia Falls where an approximate 10 ft fluctuation in Flathead River 

water levels was observed.    

5.2  Surface Water Quality 
The following section provides a summary of surface water quality based on laboratory analytical 

data and field data that were generated during the four rounds of sampling.  Data tables with 

surface water data generated during the work are provided in Appendix L.  Additionally, 

laboratory data reports were provided to the USEPA as separate submittals throughout the work.  

EDDs with the surface water data were provided online for download by the USEPA from the 

CFAC RI/FS project database.  

5.2.1  Field Parameters 
Field parameters measured during surface water sampling activities are provided on field 

datasheets included in Appendix C and are summarized on Table 19.  The field parameter data 

were reviewed to evaluate any potential anomalies in general surface water chemistry that could 

potentially be influencing the surface water sampling results.  No anomalies were noted and the 

field parameters measured appear to be consistent with values expected to occur in the natural 

environment.   

5.3  Overview of Surface Water Quality from Laboratory Data 
Laboratory analytical data for the surface water samples collected from Site were evaluated to 

determine the presence, or lack thereof, of COPCs in Site surface water.  Tables 20 through 29 

provides a statistical summary of the analytical results for each round of sampling.  These tables 

identify the frequency of detection; as well as the minimum, maximum and average detected 

concentrations, of each analyte in surface water.  Where concentrations were non-detect, the 

statistics were calculated using ½ the method detection limit.    

The statistical summary tables (Tables 20 through 24) provide the frequency that the measured 

concentration of each analyte in surface water exceeded the following human health screening 

criteria as noted in the RI/FS Work Plan (Roux Associates, 2015a), Phase I SAP (Roux 
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Associates, 2015b), Phase I SAP Addendum (Roux Associates, 2016a), and Screening Level 

Ecological Risk Assessment (SLERA) (Roux Associates, 2017b): 

• MDEQ Circular DEQ-7, Human Health Numeric Water Quality Standards (MDEQ, 2012);  

• USEPA Drinking Water Maximum Contaminant Levels (USEPA, 2016a); and 

• USEPA Tapwater RSLs (USEPA, 2016b). 

Like groundwater, surface water at the Site is also not used as drinking water. However, all 

comparisons of analytical results to screening criteria, including drinking water and tapwater 

criteria, are provided to enable better understanding of relative concentrations of various analytes 

and not for purposes of assessing remedial alternatives. 

The statistical summary tables (Tables 25 through 29) also provide the frequency that the 

measured concentration of each analyte in surface water exceeded the minimum ecological 

screening value (ESV) for the ecological screening criteria as noted in the RI/FS Work Plan (Roux 

Associates, 2015a), Phase I SAP (Roux Associates, 2015b), Phase I SAP Addendum (Roux 

Associates, 2016a), and SLERA (Roux Associates, 2017b): 

• MDEQ Circular DEQ‐7 Acute Aquatic Life Standards (MDEQ, 2012); 

• MDEQ Circular DEQ‐7 Chronic Aquatic Life Standards (MDEQ, 2012); 

• USEPA National Recommended Water Quality Criteria (USEPA, 2004); 

• Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on 
Aquatic Biota: (Suter and Tsao, 1996); 

• Suter & Tsao, 1996.  GLWQI Tier II SAV/SCVs and ORNL LCVs provided in Table 1 
and ORNL Population EC20s provided in Table 2; 

• USEPA Region 3 Freshwater Screening Benchmark (USEPA, 2006); and 

• Canadian Water Quality Guidelines, Summary Table (CCME, 2008). 

Based on the statistical summary and a review of the surface water conditions, thematic dot maps 

displaying data for cyanide, fluoride, and selected metals were created to visually evaluate the 

areal distribution and magnitude of exceedances of each compound and are provided in 

Appendix M.  The sections below provide additional detail regarding the analytical results for the 
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surface water samples during each round of sampling.  The following sections provide an 

evaluation of surface water results from all four sampling rounds.   

5.3.1  Cyanide in Surface Water 
The statistical summary of cyanide in surface water in Rounds 1 through 4 are shown in Tables 20 

through 29.  Thematic dot maps showing the concentrations of cyanide in surface water in 

Rounds 1 through 4 are provided in Appendix M, Plates 1 through 4.  Table 30 presents a 

comparison of concentrations of total and dissolved cyanide and free cyanide collected during 

Round 4.  These data indicate the following: 

• Total cyanide was detected in approximately 24% of all the samples collected during the 
surface water sampling.  Total cyanide was detected in all three locations within the 
Backwater Seep Sampling Area (CFSWP-003, 004, and 005) during all four rounds of 
sampling.  Outside of the Backwater Seep Sampling Area, total cyanide was detected in 
one location in the main stem of the Flathead River (CFSWP-006 at an estimated 
concentration of 3.2 µg/L) during Round 1, but was not detected in main stem of the 
Flathead River during Rounds 2 through 4.  Total cyanide was detected in two locations 
within Cedar Creek (CFSWP-014 during Round 2 and CFSWP-015 during Rounds 1 and 
2) with a maximum estimated concentration of 15.3 µg/L.  Total cyanide was detected at 
two locations in the South Percolation Ponds (CFSWP-018 during Round 4 and 
CFSWP-020 during all four rounds) with a maximum concentration of 68.2 µg/L.  Total 
cyanide was not detected in any surface water samples collected within the Cedar Creek 
Reservoir Drainage Overflow Ditch and the Northern Surface Water Area during the four 
rounds of sampling.   

• At all locations where total cyanide was detected, concentrations of total cyanide exceed 
the USEPA Tapwater RSL of 0.15 µg/L.  Total cyanide concentrations exceeded the 
DEQ-7 Human Health Standard of 140 µg/L and/or the USEPA MCL of 200 µg/L only in 
the Backwater Seep Sampling Area at sample location CFSWP-004 (209 µg/L during 
Round 1 and 178 µg/L during Round 2), and CFSWP-005 (213 µg/L during Round 1, 
192 µg/L during Round 2, and 197 µg/L during Round 4).  

• Total cyanide concentrations exceeded the DEQ-7 Acute Aquatic Life Standard of 22 µg/L 
in the Backwater Seep Sampling Area at sample locations CFSWP-003 (36.2 µg/L during 
Round 2), CFSWP-004 (209 µg/L during Round 1 and 178 µg/L during Round 2), and 
CFSWP-005 (213 µg/L during Round 1, 192 µg/L during Round 2, 24.7 µg/L during 
Round 3, and 197 µg/L during Round 4).  Total cyanide concentrations exceeded the 
DEQ-7 Acute Aquatic Life Standard of 22 µg/L in one sample from the South Percolation 
Ponds at sample location CFSWP-018 (77.2 µg/L during Round 4 only). 

• Total cyanide concentrations exceeded the DEQ-7 Chronic Aquatic Life Standard of 
5.2 µg/L in the Backwater Seep Sampling Area at all three sample locations during all four 
rounds, ranging in concentration from 7.7 µg/L to 213 µg/L, with the maximum 
concentration in the Round 1 sample from CFSWP-005.  Total cyanide concentrations 
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exceeded the DEQ-7 Chronic Aquatic Life Standard of 5.2 µg/L in Cedar Creek at sample 
location CFSWP-014 (15.3 µg/L in Round 2), and CFSWP-15 (10.6 µg/L in Round 2).  
Total cyanide concentrations exceeded the DEQ-7 Chronic Aquatic Life Standard of 
5.2 µg/L in one sample from the South Percolation Ponds at sample location CFSWP-020 
during all four rounds, ranging in concentration from 5.3 µg/L to 16.4 µg/L with the 
maximum concentration in the sample from Round 3.  Total cyanide concentrations 
exceeded the DEQ-7 Chronic Aquatic Life Standard of 5.2 µg/L in the North Percolation 
Pond at sample location CFSWP-023 with a concentration of 7.6 µg/L in Round 3.  All 
sample locations with concentrations exceeding the DEQ-7 Chronic Aquatic Life Standard 
of 5.2 µg/L also exceeded the Minimum ESV of 5 µg/L.  

• As discussed in Section 3.4.6, free cyanide was added to the sampling scope of work for 
Rounds 3 and 4.  During both of these rounds, free cyanide was detected in the Backwater 
Seep Sampling Area.  The maximum concentration of free cyanide was 45.6 µg/L at 
location CFSWP-005 during Round 4.  Free cyanide did not exceed the DEQ-7 Human 
Health Standard of 140 µg/L / USEPA MCL of 200 µg/L in any surface water samples. In 
each location where free cyanide was detected, it exceeded the USEPA Tapwater RSL of 
0.15 µg/L.  

• Free cyanide concentrations exceeded the DEQ-7 Acute Aquatic Life Standard of 22 µg/L 
in the Backwater Seep Sampling Area at sample location CFSWP-005, with a 
concentration of 45.6 µg/L during Round 4.  No other concentrations of free cyanide 
exceeded the DEQ-7 Acute Aquatic Life Standard. 

• Free cyanide concentrations exceeded DEQ-7 Chronic Aquatic Life Standard of 5.2 µg/L 
in the Backwater Seep Sampling Area during different sampling rounds at all three 
locations, ranging in concentration from 5.4 µg/L to 45.6 µg/L, with the maximum 
concentration in the Round 4 sample from CFSWP-005.  Free cyanide concentrations 
exceeded DEQ-7 Chronic Aquatic Life Standard of 5.2 µg/L in one sample from the South 
Percolation Ponds at sample location CFSWP-020 during Round 3 with a concentration of 
9 µg/L.  All sample locations with concentrations exceeding the DEQ-7 Chronic Aquatic 
Life Standard of 5.2 µg/L also exceeded the Minimum ESV of 5 µg/L for total cyanide. 

• Concentrations of total and dissolved cyanide and free cyanide were similar, with the total 
concentrations in most instances being slightly higher than dissolved.  Detected 
concentrations of free cyanide were less than detected concentrations of total cyanide at all 
locations.   
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5.3.2  Fluoride in Surface Water 
The statistical summary of fluoride in surface water in Rounds 1 through 4 are shown in Tables 20 

through 29.  Thematic dot maps showing the concentrations of fluoride in surface water in Rounds 

1 through 4 are provided in Appendix M, Plates 5 and 6.  Table 30 presents a comparison of 

concentrations of total and dissolved fluoride collected during Round 4.  These data indicate the 

following: 

• Fluoride was detected in 100% of the surface water samples during all four rounds of 
sampling, which is expected based on background fluoride conditions in Montana (MDEQ, 
2014).  Concentrations of fluoride exceeded the USEPA Tapwater RSL of 80 µg/L in 85% 
of the samples collected during the four rounds of sampling.  However, concentrations of 
fluoride only exceeded the DEQ-7 Human Health Standard / USEPA MCL of 4,000 µg/L 
in one sample collected from location CFSWP-024 (Northeast Percolation Pond) during 
Round 4 (22,400 µg/L).  This location was dry during all other sampling rounds. 

• Outside the North-East Percolation Pond, the highest concentrations of fluoride were 
observed during Round 1 at sample locations CFSWP-004 and CFSWP-005 within the 
Backwater Seep Sampling Area, at concentrations of 2,560 and 2,570 µg/L respectively, 
which are less than the DEQ-7 Human Health Standard / USEPA MCL of 4,000 µg/L.  

• Fluoride was detected in all of the upstream samples including CFSWP-014 (Cedar Creek) 
at a maximum concentration of 137 µg/L during Round 4, CFSWP-013 (Cedar Creek 
Reservoir Drainage Overflow Ditch) at a maximum concentration of 473 µg/L during 
Round 2, and CFSWP-017 (Flathead River) at a maximum concentration of 119 µg/L 
during Round 4.   

• Fluoride concentrations exceeded the Minimum ESV of 120 µg/L in 64% of the surface 
water samples collected during all four rounds (36% during Round 1, 58% during Round 
2, 67% during Round 3, and 91% during Round 4). There is no DEQ-7 Acute Aquatic Life 
Standard or DEQ-7 Chronic Aquatic Life Standard for fluoride.  

• Review of Table 30 shows that total and dissolved concentrations of fluoride were similar. 
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5.3.3  Metals in Surface Water 
The statistical summary of metals in surface water in Rounds 1 through 4 are shown in Tables 20 

through 29.  Thematic dot maps showing the concentrations of select metals in surface water in 

Rounds 1 through 4 are provided in Appendix M, Plates 7 through 22.  Table 30 presents a 

comparison of concentrations of total and dissolved metals exceeding DEQ-7 Human Health 

Standard / USEPA MCL screening levels collected during Round 4.  These data indicate the 

following: 

• Naturally occurring metals that were most frequently observed in groundwater samples 
were also detected most frequently in Site-wide surface water, including barium, calcium, 
magnesium, potassium, and sodium.  Where metals were detected, concentrations of 
aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, iron, manganese, 
nickel, thallium, and vanadium exceed their respective USEPA Tapwater RSLs.   

• Antimony and thallium were the only metals detected in surface water samples at 
concentrations exceeding their respective DEQ-7 Human Health Standard and/or USEPA 
MCL.  Both exceedances occurred at sample location CFSWP-024 in the Northeast 
Percolation Pond during Round 4.  Antimony was detected at a concentration of 7.7 µg/L, 
which exceeded the DEQ-7 Human Health Standard of 5.6 µg/L and the USEPA MCL of 
6 µg/L.  Thallium was detected at a concentration of 0.27 µg/L, which exceeded the 
DEQ-7 Human Health Standard of 0.24 µg/L. Zinc did not exceed the human health 
criteria, but was detected at a concentration of 537 µg/L at location CFSWP-024 during 
Round 4, which exceeded the DEQ-7 Aquatic Life Standard of 103 µg/L. 

• Detected concentrations for dissolved metals including aluminum, cadmium, copper, and 
zinc exceeded their respective DEQ-7 Acute Aquatic Life Standards and DEQ-7 Chronic 
Aquatic Life Standards at a frequency of less than 5%.  Detected concentrations for 
dissolved metals including aluminum, barium, cadmium, copper, iron, nickel, and zinc 
exceeded their respective Minimum ESVs. 

• Review of Table 30 shows that total and dissolved concentrations of metals were similar, 
with the total concentrations in most instances being slightly higher than dissolved.   

5.3.4  VOCs, SVOCs in Surface Water 
The statistical summary of VOCs and SVOCs in surface water in Rounds 1 through 4 are shown in 

Tables 20 through 29.  These data indicate the following: 

• VOCs and SVOCs were analyzed as additional analyses on the three samples collected in 
the South Percolation Ponds during Round 1 (CFSWP-018, CFSWP-019, CFSWP-020) 
and the one sample collected in the North-East Percolation Pond during Round 4 
(CFSWP-024), in accordance with the RI/FS Work Plan (Roux Associates, 2015a).  
Acetone and methylene chloride, which are both likely artifacts of the laboratory process, 
were detected at concentrations below all screening criteria. No other VOCs were detected 
in the four percolation pond samples. 
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• SVOCs (primarily polyaromatic hydrocarbon compounds [PAHs]) were detected in sample 
CFSWP-024 from the North-East Percolation Pond, at concentrations exceeding the 
DEQ-7 Human Health Standards for benzo[a]anthracene, benzo[a]pyrene, 
benzo[b]fluoranthene, chrysene and indeno[1,2,3-cd]pyrene.  SVOCs were not detected in 
surface water in the South Percolation Ponds. 

• Concentrations of benzo[a]anthracene, benzo[a]pyrene, fluoranthene, phenanthrene, and 
pyrene in sample CFSWP-024 from the North-East Percolation Pond were also detected at 
concentrations exceeding their respective Minimum ESVs.  These SVOCs do not have 
DEQ-7 Acute Aquatic Life Standards or DEQ-7 Chronic Aquatic Life Standards.  

5.3.5  PCBs and Pesticides in Surface Water 
The statistical summary of polychlorinated biphenyls (PCBs) and pesticides in surface water in 

Rounds 1 through 4 are shown in Tables 20 through 29.  These data indicate the following: 

• There were no detections of PCBs or pesticides in any of the four percolation pond 
samples. 

5.3.6  General Chemistry in Surface Water 
General chemistry parameters including alkalinity, ammonia, chloride, hardness (as calcium 

carbonate), nitrate + nitrite (as nitrogen), orthophosphate (as phosphorus), sulfide, and sulfate 

were measured in surface water samples to obtain data that could be utilized in chemical fate and 

transport evaluations and modeling, if needed in the future as part of the RI/FS.  General 

chemistry results were also compared to the standards and RSLs where available.  The statistical 

summary of general chemistry results for surface water in Rounds 1 through 4 are shown in Tables 

20 through 29.  Thematic dot maps showing the concentrations of general chemistry results in 

surface water in Rounds 1 through 4 are provided in Appendix M, Plates 23 through 30.  These 

data indicate the following: 

• Nitrate + nitrite (as nitrogen) is the only general chemistry parameter with a DEQ-7 
Human Health Standard / USEPA MCL (i.e., 10,000 µg/L).  Nitrate + nitrite (as nitrogen) 
was detected in 52% of the surface water samples collected during the four rounds of 
sampling, but did not exceed the DEQ-7 Human Health Standard / EPA MCL of 
10,000 µg/L.  During Round 1, nitrate + nitrite (as nitrogen) was detected in 23% of 
surface water samples, with a maximum concentration of 1,680 µg/L in sample 
CFSWP-005 in the Backwater Seep Sampling Area.  During Round 2, nitrate + nitrite (as 
nitrogen) was detected in 21% of surface water samples, with a maximum concentration of 
1,620 in sample CFSWP-005 from the Backwater Seep Sampling Area.  During Round 3, 
nitrate + nitrite (as nitrogen) was detected in 75% of surface water samples, with the 
maximum concentration of 273 µg/L in sample CFSWP-015 in Cedar Creek.  During 
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Round 4, nitrate + nitrite (as nitrogen) was detected in 83% of surface water samples, with 
a maximum of 1,700 µg/L in sample CFSWP-018 from the South Percolation Ponds.   

• Chloride is the only general chemistry parameter with a Minimum ESV screening level 
(i.e., 120,000 µg/L).  Chloride did not exceed the Minimum ESV during Rounds 1 through 
4 surface water sampling.   

5.4  Seasonal Variability of Concentrations in Surface Water Samples 
Concentrations of total cyanide and fluoride from the four surface water sampling rounds were 

tabulated for comparison to evaluate if COPC concentrations varied seasonally.  For each analyte, 

the minimum and maximum concentrations were identified with their associated sampling round.  

The comparison table is provided as Table 31.   

The seasonal data for fluoride indicate the minimum concentrations of fluoride most often 

occurred during Round 1 (Sept 2016) and the maximum concentrations of fluoride most often 

occurred during Round 4 (June 2017).  The seasonal data for total cyanide indicate the minimum 

concentrations of total cyanide (when detected) most often occurred in Round 3 (March 2017) and 

the maximum concentrations of total cyanide (when detected), most often occurred in Round 2 

(December 2016).  
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6.0  GEOCHEMICAL EVALUATION 
This section discusses an evaluation of groundwater geochemistry and provides a summary of 

geochemical modeling that was completed to further evaluate the elevated pH conditions in certain 

monitoring wells as described in Section 4.3.1.1 and geochemistry in monitoring wells.  

6.1  Piper Plots and Stiff Diagrams 
Anion and cation concentrations determined from metals and general chemistry analyses in 

groundwater were plotted in Piper Plots and Stiff Diagrams to facilitate the evaluation of potential 

hydraulic flow and connectivity in the hydrogeologic regime and to further evaluate groundwater 

and surface water chemistry. 

The cations and anions are shown by separate ternary plots in the Piper Plots.  The apexes of the 

cation plot are calcium, magnesium, and sodium plus potassium cations.  The apexes of the anion 

plot are sulfate, chloride, and carbonate plus bicarbonate anions.  The two ternary plots are then 

projected to present a matrix transformation of a graph of the anions and cations.  Piper Plots for 

groundwater and surface water are provided as Appendix N.  Groundwater data from wells 

screened in the upper hydrogeologic unit were plotted separately from the wells screened below 

the upper hydrogeologic unit to assess if there was a relationship between the groundwater 

chemistry in the different water bearing zones.  The distributions of major ions in Site 

groundwater are also illustrated through a set of Piper Plots on Figure 3. 

The Piper Plots suggest that although groundwater in wells screened within the upper 

hydrogeologic unit is generally similar to wells screened below the upper hydrogeologic unit 

(i.e., the compositions of many of the samples from both datasets suggest a calcium bicarbonate 

water), some of the upper hydrogeologic unit wells appear to be relatively sodium-enriched.  

This pattern is particularly pronounced in a subset of samples collected in wells located near the 

landfills. 

Stiff diagrams present segments proportional to each ion on either convergent or parallel half-lines 

and joining the ends, resulting in a polygon, where every line represents an ion or the sum of an 

anion and cation. Stiff diagrams for groundwater and surface water are provided as Appendix O.   
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A sample summary report for the general chemistry for monitoring wells and surface water are 

included as Appendix P.  A summary of the general chemistry ion balance is provided as 

Appendix Q. 

6.2  Geochemical Modeling 
As noted in Section 4.3.1.1, a subset of monitoring wells was observed to have elevated pH values 

in groundwater (i.e., above pH 10).  Elevated concentrations of calcium in these wells suggest 

reactions involving cement grout used in well construction is a possible cause of the elevated pH.  

To further evaluate the groundwater chemistry, geochemical modeling was performed utilizing 

USGS’s pH Redox Equilibrium (in C language) (PHREEQC) geochemical model (Parkhurst and 

Appelo, 1999).  A description of the analysis and the results of the geochemical modeling is 

provided in Appendix R.  These results were used to evaluate whether the concentrations of 

cyanide and fluoride measured in the wells could be affected by the elevated pH conditions. 

Wells yielding samples that are characterized by elevated pH (i.e., above 10) reflect chemical 

reactions involving the cement used in well construction.  Overall, the speciation modeling 

revealed no evidence indicating phenomena that could reduce the concentrations of either cyanide 

or fluoride under the elevated pH conditions encountered in some monitoring wells.  These 

findings confirm that the data from these wells are acceptable for monitoring of groundwater 

quality conditions at the Site.   
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7.0  PROJECT DATA VERIFICATION AND VALIDATION SUMMARY OF FINDINGS 
Data verification and validation were performed to confirm that the project data met the data 

quality objectives (DQOs) outlined in the RI/FS Work Plan (Roux Associates, 2015a) and Phase I 

SAP (Roux Associates, 2015b).  The following section describes the verification and validation 

procedures performed as part of the Phase I Site Characterization groundwater and surface water 

sampling. 

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

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

(Roux Associates, 2015a) and Phase I SAP (Roux Associates, 2015b); and to evaluate how closely 

the procedures outlined in the RI/FS Work Plan (Roux Associates, 2015a) and Phase I SAP (Roux 

Associates, 2015b) were followed during data generation.  Personnel involved in the collection of 

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

verification of field data.  Field data verification included ensuring that data was properly 

collected and handled according to the sampling procedures described in the SAP and the SOPs.  

Documents outlining project procedures, including the RI/FS Work Plan (Roux Associates, 

2015a), Phase I SAP (Roux Associates, 2015b), and task-specific SOPs, were readily available to 

all project personnel for the duration of the Phase I Site Characterization groundwater and surface 

water sampling.  All records were verified with multiple tiers of review by field staff, RI Project 

Manager, and Quality Assurance (QA) Officer, including, but not limited to, chains of custody, 

field notebooks, field forms, and daily reports.  

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

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

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

performed in accordance with the following USEPA guidance: 

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

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

• Guidance for Labeling Externally Validated Laboratory Analytical Data for Superfund 
Use (USEPA, 2009). 
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All laboratory data packages were verified and validated using a Stage 4 validation to evaluate 

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

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

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

compliance checks of sample receipt conditions, both sample-related and instrument-related 

Quality Control (QC) results, recalculation checks, and the review of actual instrument outputs.  

The analytical results were evaluated with respect to the following data quality indicators: 

precision, accuracy, representativeness, completeness, sensitivity, and comparability.   

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

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

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

identify data limitations identified during validation: 

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

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

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

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

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

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

NA ..........  (Not Applicable):  The non-conformances discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant a 
qualification of the data. 
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Additionally, flags classified as P (Protocol) or A (Advisory) to indicate whether 
the flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature. 

7.1  Summary of Data Verification and Validation Results 
Sample counts proposed in the Phase I SAP (Roux Associates, 2015b) were compared to 
groundwater and surface water samples collected during the Phase I Site Characterization.  A 
summary count of all groundwater and surface water samples collected, not including field 
duplicates or Quality Assurance/Quality Control (QA/QC) samples, are included in the table 
below.  Deviations from the proposed sample count provided in the Phase I SAP (Roux 
Associates, 2015b) and Phase I SAP Addendum (Roux Associates, 2016a) are also described in 
the table below. 

Sample Type 

Sample Quantity 
Proposed in  

Phase I SAP and/or 
SAP Addendum 

Sample Quantity 
Collected 

Rounds 1 – 4 Notes 

Surface Water 96 87 

Two locations were dry during the 
Round; 

1 sampling event; 

Seven locations were dry during the 
Round 2 sampling event and 
CFSWP-025 was collected as an 
opportunity sample; 

One location was dry during the Round 
3 sampling event and CFSWP-025 was 
collected as an opportunity sample; and 

Two locations were dry during the 
Round 4 sampling event and 
CFSWP-025 was collected as an 
opportunity sample. 

Groundwater 256 242 

Four monitoring wells were dry during 
the Round 1 sampling event; 

Six monitoring wells were dry during 
the Round 2 sampling event; 

Three monitoring wells were dry during 
the Round 3 sampling event; and 

One monitoring well was dry during the 
Round 4 sampling event. 

Approximately 54 laboratory sample delivery groups were submitted to Laboratory Data 

Consultants, Inc. for review as part of the data validation process.  The results of the data 
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validation are summarized in data validation reports (Appendix S) produced by Laboratory Data 

Consultants, Inc.  Data qualifiers added as a result of the data validation processes were imported 

to the CFAC RI/FS database and are included in the data summary tables in this GW/SW Data 

Summary Report. 

A review of the data validation reports was completed by Roux Associates to evaluate the 

completeness of the data in accordance with the Phase I SAP (Roux Associates, 2015b) QA/QC 

procedures.  Overall, approximately 42 analyses were rejected out of an estimated 32,937 analyses 

(approximately 1%) performed as part of the sampling activities summarized in this GW/SW Data 

Summary Report.  This suggests that the overall data set generated during the work is usable and 

complete. 

A summary of the data that was described in the data validation reports as rejected during the 

validation process is provided below.  The analytical results that were rejected during data 

validation are not reliable and were thus excluded from the data evaluations described throughout 

this GW/SW Data Summary Report. 

Groundwater Samples 

Round 1 
• Pentachlorophenol was rejected in 17 samples because laboratory control samples percent 

recovery was not within QC limits. 

• Orthophosphate was rejected in 11 samples due to Matrix Spike/Matrix Spike Duplicate 
(MS/MSD) percent recovery not within QC limits. 

Round 2 
• 3,3'-Dichlorobenzidine, 3-nitroaniline, and 4-nitroaniline were rejected in one sample due 

to MS/MSD percent recovery not within QC limits. 

Round 3 
• No results were rejected in Round 3 groundwater samples. 

Round 4 
• Orthophosphate was rejected in six samples due to MS/MSD percent recovery not within 

QC limits. 
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Surface Water Samples 
Round 1 

• Orthophosphate was rejected in five samples due to MS/MSD percent recovery not within 
QC limits. 

Round 2 
• No results were rejected in Round 2 surface water samples. 

Round 3 
• No results were rejected in Round 3 surface water samples. 

Round 4 
• No results were rejected in Round 4 surface water samples. 

Based on the evaluation of the data rejections, no gaps were identified in the data.  The most 

commonly rejected analytes include orthophosphaste and pentachlorophenol.  As these are not key 

COPCs identified, these rejections should not be considered a data gap that requires corrective 

action with the laboratory.  

7.2  Evaluation of Method Detection Limits 
A review of analytical method detection limits achieved by the laboratory in groundwater and 

surface water samples that were non-detect during the Phase I Site Characterization program was 

performed to evaluate the adequacy of the method detection limits relative to the various human 

health screening criteria.  Tables providing minimum, maximum, mean, and median detection 

limits for all non-detect analytes in groundwater and surface water compared to all screening 

criteria are provided in Appendix T.  The method detection limit summary tables indicate the 

following about the limits achieved for groundwater and surface water.  

Groundwater 
• The mean and median of all method detection limits achieved in all non-detect 

groundwater samples is greater than the lowest screening criteria (i.e., USEPA Tapwater 
RSLs) for 22% of all analytes (39 out of 181 analytes). 

• The mean and median of all method detection limits achieved in all non-detect 
groundwater samples exceeds the MDEQ Circular 7 standards for 6% of all analytes (10 of 
181 analytes).  
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• The mean and median of all method detection limits achieved in all non-detect 
groundwater samples exceeds the USEPA MCLs for 1% of all analytes (2 of 181 analytes, 
including pentachlorophenol and 1,2-dibromo-3-chloropropane).  

Surface Water 
• The mean and median of all method detection limits achieved in all in all non-detect 

surface water samples is greater than the lowest screening criteria (i.e., USEPA Tapwater 
RSLs) for 27% of all analytes (57 out of 211 analytes).  

• The mean and median of all method detection limits achieved in all non-detect 
groundwater samples exceeds the MDEQ Circular 7 standards for 16% of all analytes 
(34 of 211 analytes).  

• The mean and median of all method detection limits achieved in all non-detect 
groundwater samples exceeds the USEPA MCLs for 1% of all analytes (2 of 211 analytes, 
including pentachlorophenol and 1,2-dibromo-3-chloropropane).  

• The mean and median of all method detection limits achieved in all non-detect 
groundwater samples exceeds the MDEQ Circular 7 Acute Aquatic Life Standards for 
2% of all analytes (4 of 211 analytes, including total and dissolved silver and cadmium).  

• The mean of all method detection limits achieved in all non-detect groundwater samples 
exceeds the MDEQ Circular 7 Chronic Aquatic Life Standards for 33% of all analytes 
(70 of 211 analytes).  

• The median of all method detection limits achieved in all non-detect groundwater samples 
exceeds the MDEQ Circular 7 Chronic Aquatic Life Standards for 34% of all analytes 
(71 of 211 analytes).  

• The mean and median of all method detection limits achieved in all in all non-detect 
surface water samples is greater than the lowest ecological screening criteria 
(i.e., Minimum ESV) for 41% of all analytes (86 out of 211 analytes).  

Overall, the evaluation of method detection limits indicates that the method detection limits for 

non-detect results are sometimes above the lowest screening criteria (i.e., the USEPA Tapwater 

RSLs or Minimum ESV), for multiple analytes including COPCs such as cyanide.  As noted 

above, these RSLs are designed to be conservative screening levels, and these RSLs are often not 

attainable in the laboratory.  However, the method detection limits are almost always adequate for 

the other screening levels evaluated during the four rounds of groundwater and surface water 

sampling.  It should be noted that during scoping of the RI/FS, CFAC and Roux Associates 

required that each laboratory being considered for use on the project provide a list of attainable 

method detection limits.  During the analytical laboratory selection process, Roux Associates 
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evaluated the proposed method detection limits against the desired limits based on the screening 

criteria.  This information was provided in the Phase I SAP (Roux Associates, 2015b) and Phase I 

SAP Addendum (Roux Associates, 2016a).  TestAmerica was selected to be the primary analytical 

laboratory primarily because of their ability to achieve the most desired detection limits of all 

laboratories considered.  
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8.0  SUMMARY OF FINDINGS AND CSM REVIEW 
The Phase I Site Characterization Data Summary Report (Roux Associates, 2017a) concluded with 

a “Summary of Findings and Conceptual Site Model (CSM) Review” section.  That section 

summarized the results of the soil and sediment sampling, and Round 1 of groundwater and 

surface water sampling, in the context of the an updated CSM for the Site.  Because only one 

round of groundwater and surface water sampling had been completed at that time, the discussions 

regarding potential source areas, COPCs, and contaminant migration were identified as 

preliminary findings; to be further evaluated based upon the additional rounds of sampling 

specified in the Phase I SAP (Roux Associates, 2015b), and where necessary, Phase II Site 

Characterization activities.  The majority of the preliminary CSM as it relates to groundwater and 

surface water has been confirmed by the additional three rounds of monitoring.  The sections 

below provide a supplemental review and update of the CSM, now that all four rounds of 

sampling originally proposed in the Phase I SAP (Roux Associates, 2015b) have been completed.  

As stated in the RI/FS Work Plan (Roux Associates, 2015a), the CSM will be updated on an 

ongoing basis throughout the performance of the RI/FS.    

8.1  Discussion of COPCs 
This section provides an update on the COPCs in groundwater and surface water. 

8.1.1  Groundwater 
Cyanide and fluoride were identified as the primary COPCs in Site groundwater based on 

historical data collected at the Site and based on the Phase I Site Characterization Data.  The 

sampling results described in this data summary report confirm cyanide and fluoride as the 

primary COPCs in groundwater, with elevated concentrations of both constituents observed in Site 

groundwater during all four rounds of sampling.  The measured concentrations observed across the 

Site varied during each sampling round; however, the highest concentrations were generally 

observed near the same suspected source areas during each round (see discussion of source areas 

in Section 8.2).  It should be noted that the average concentrations of fluoride reported for public 

water and community water supply wells in the in the Flathead Valley is estimated to be 

approximately 160 µg/L (MDEQ, 2014) and that some detections of fluoride within the Site are 

similar to concentrations measured in public and community water supply wells. 
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The four rounds of groundwater sampling confirmed that many naturally occurring metals were 

detected frequently in groundwater samples.  The most commonly detected metals in groundwater 

in all four sampling rounds were barium, calcium, magnesium, potassium, and sodium, which 

were detected in 100% of groundwater samples.  Arsenic, antimony, barium, and zinc were the 

only metals detected in groundwater samples at concentrations exceeding their respective DEQ-7 

Human Health Standard and/or USEPA MCL.  The exceedances were limited to one sampling 

location for each metal in each sampling round; except for arsenic which exceeded the USEPA 

MCL at a maximum of four locations during Round 4. 

The four rounds of sampling also confirmed that VOCs and SVOCs were found infrequently in 

groundwater at the Site.  VOCs and SVOCs were detected in less than 10% and 4% respectively, 

of all groundwater samples collected from monitoring wells screened in the upper hydrogeologic 

unit throughout the sampling.  VOC and SVOC detections did not exceed DEQ-7 Human Health 

Standards / USEPA MCLs in any groundwater samples. 

Consistent with the Round 1 results, PAHs were not detected in any groundwater samples 

collected during Rounds 2 thru 4.  This confirms the preliminary finding from the Round 1, that 

PAHs observed in soil are not impacting groundwater quality.  

8.1.2  Surface Water 
Cyanide was identified as the primary COPC in Site Surface water in the CSM. Cyanide 

concentrations exceeded the DEQ-7 Human Health Standard and/or the USEPA MCL in the 

Backwater Seep Sampling Area during sampling Rounds 1, 2 and 4. Concentrations of cyanide 

measured in the Backwater Seep Sampling Area are consistent with historical data collected in the 

Backwater Seep Sampling Area as part of the Montana Pollutant Discharge Elimination system 

(MPDES) permit for the Site.   

Cyanide was also detected in surface water in Cedar Creek, the North-West Percolation Pond, and 

the South Percolation ponds during the sampling efforts; however, concentrations did not exceed 

the DEQ-7 Human Health Standard and/or the USEPA MCL in any of these locations.  
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Similar to groundwater, the four rounds of surface water sampling confirmed that many naturally 

occurring metals were detected frequently in surface water samples.  Antimony and thallium were 

the only metals detected in surface water samples at concentrations exceeding their respective 

DEQ-7 Human Health Standard and/or USEPA MCL, and both exceedances occurred at sample in 

the North-East Percolation Pond during Round 4. 

VOCs and SVOCs were analyzed in samples collected from the North and South Percolation 

Ponds. Acetone and methylene chloride were the only VOCs detected in the samples from the 

ponds (at concentrations below all screening criteria), which are both likely artifacts of the 

laboratory process. SVOCs (primarily PAHs) were detected in the sample from the North-East 

Percolation Pond, at concentrations exceeding the DEQ-7 Human Health Standards for 

benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, chrysene and indeno[1,2,3-cd]pyrene.  

SVOCs were not detected in surface water in the South Percolation ponds. 

8.2  Discussion of Potential Source Areas 
This section provides an update on the potential source areas for COPCs in groundwater and 

surface water. 

8.2.1  Groundwater 
The Phase I Site Characterization Data Summary Report identified that the highest concentrations 

of cyanide and fluoride in groundwater in Round 1 of sampling were observed adjacent to, and/or 

downgradient of, the West Landfill, the Wet Scrubber Sludge Pond, and the Former Drum Storage 

Area.  The data from Round 1 indicated that these Site features are the primary source of the 

elevated cyanide and fluoride concentrations in groundwater, which would be consistent with the 

historical use of these features as disposal locations for wastes containing cyanide and fluoride 

(i.e., cyanide in spent potliner (SPL) disposed in the West Landfill; and fluoride within the 

calcium fluoride sludge disposed in Wet Scrubber Sludge Pond), as well as with current 

understanding that both landfills are unlined.  

As discussed in Section 4.3.2, Plates 7 and 10 show contours of cyanide and fluoride 

concentrations, respectively, in groundwater based on the four rounds of sampling.  The contour 

maps indicate that highest cyanide and fluoride concentrations in groundwater appear to originate 
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adjacent to and downgradient of the Wet Scrubber Sludge Pond and the West Landfill consistently 

during all four rounds of sampling.  These data further support that these Site features are the 

source area of elevated cyanide and fluoride concentrations in groundwater.  Plates 7 also 

indicates variable concentrations of cyanide downgradient of the West Landfill / Wet Scrubber 

Sludge Pond, in the area located around the North-East Percolation Pond and to the west of the 

Main Plant Area.  

Additionally, during Rounds 1 and 2, the monitoring well located at the Center Landfill 

(CFMW-017) did not have sufficient volume to collect a groundwater sample.  However, 

groundwater samples collected from CFMW-017 during Rounds 3 and 4 indicate that 

concentrations of cyanide and fluoride are elevated in groundwater at this well location during 

both sampling rounds as compared to the surrounding wells.  The concentrations indicate that the 

Center Landfill may also be a source area for the observed elevated cyanide and fluoride 

concentrations in groundwater.   

The Phase I Site Characterization Data Summary Report also noted that the North-East 

Percolation Pond and North-West Percolation Pond are located hydraulically downgradient of the 

West Landfill and Wet Scrubber Sludge Pond source area, and that the concentrations of cyanide 

and fluoride in groundwater downgradient (south) of the ponds are less than those measured in 

wells upgradient of the ponds.  Similar concentrations were observed upgradient and 

downgradient of the ponds during Rounds 2 through 4. The continued decrease in concentrations 

as groundwater flows beneath the ponds supports that, currently, the ponds are not a significant 

source of the cyanide and fluoride concentrations observed in groundwater (i.e., if the ponds were 

a significant source, an increase in cyanide and fluoride concentrations would be expected).   

8.2.2  Surface Water 
The Backwater Seep Sampling area is a location where groundwater is expressed from the upper 

hydrogeologic unit to the Flathead River.  Historically, groundwater in this area has consistently 

been observed to discharge from the banks and has been sampled as part of the requirements for 

the Site MPDES Permit (#MT00300066).  The hydrogeologic studies (i.e., groundwater elevation 

data and surface water elevation data) indicate that groundwater discharges to Flathead River.  

The elevated concentrations of cyanide measured in the Backwater Seep Sampling Area are 
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consistent with the observed concentrations of cyanide in groundwater for this area, as shown on 

the cyanide contour maps (Plate 7).  These concentrations indicate the groundwater is the source 

of the cyanide concentrations measured in the Backwater Seep Sampling Area.  Additionally, 

concentrations of cyanide up-river in the Flathead River were typically non-detect, further 

supporting that groundwater discharge is the source of the cyanide in the Backwater Seep 

Sampling Area.  

As noted in the Phase I Data Summary Report, there was an isolated detection of cyanide in Cedar 

Creek surface water during Round 1.  This was further investigated by adding an additional 

location slightly upstream and by conducting additional sampling in Rounds 2 through 4.  

In Round 2, cyanide was detected at two locations, including the original location and the most 

upstream location; however, cyanide was non-detect in Cedar Creek in Rounds 3 and 4.  

The maximum concentration measured in Cedar Creek during the four rounds of sampling was 

15.3 µg/L.  As documented in the Phase I Data Summary Report and this GW/SW Data Summary 

Report, Cedar Creek is not a groundwater discharge point.  In addition, based upon site 

topography and field observations, there is no storm water runoff from the former operational 

areas of the Site to Cedar Creek.  The sporadic and isolated detections of cyanide, including one 

detection at the upstream location, suggest that the detections may attributable to entrained 

sediment in the sample; as all of the samples with detections were unfiltered.  During Round 4, 

both filtered and unfiltered samples were collected for analysis and all samples from Cedar Creek 

were non-detect for cyanide. 

As noted in Section 8.1.2, the only concentrations of metals in surface water that exceeded their 

respective DEQ-7 Human Health Standard and/or USEPA MCL occurred in the North-East 

Percolation Pond sample.  Additionally, SVOCs (primarily PAHs) were also detected in the 

surface water sample from the North-East Percolation Pond at concentrations exceeding the 

DEQ-7 Human Health Standards.  Based on Site reconnaissance and observations during drilling 

(black, coal tar pitch soil/sediment), and based on the elevated levels of PAHs observed in soil 

samples (as described in the Phase I Site Characterization), it’s likely that the soils/sediments 

within the pond are the source of the COPCs in the surface water from the pond.   
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8.3  Migration of COPCs from Source Areas 
This section provides an update on the migration of COPCs in groundwater and surface water. 

8.3.1  Groundwater 
As described above, the four rounds of groundwater sampling indicate that the West Landfill, Wet 

Scrubber Sludge Pond, the Former Drum Storage Area, and the Center Landfill appear to be the 

primary sources of the cyanide and fluoride in groundwater.  

As shown in Plates 7 and 10, impacted groundwater in the upper hydrogeologic unit appears to 

generally migrate southward from the sources areas, and flow towards the Flathead River.  Cyanide 

concentrations above 200 µg/L (USEPA MCL) extend as far south as the Flathead River during all 

four rounds.  These concentrations of cyanide are consistent with similarly observed concentrations 

of cyanide in surface water from the Backwater Seep Sampling Area of the Flathead River, which is 

a location where groundwater is expressed from the upper hydrogeologic unit to the Flathead River.  

Cyanide and fluoride concentrations measured in monitoring wells outside of the contours shown 

on Plates 7 and 10 are less than half of the MCL in all four rounds of sampling.  Cyanide and 

fluoride concentrations are non-detect in the north, west and southwest portions of the Site 

(e.g., near Aluminum City) during all four rounds of sampling.  The data support that migration of 

the cyanide and fluoride is not in the direction towards Aluminum City, but rather follows the 

southerly groundwater flow patterns towards the Flathead River as depicted during all four rounds 

of groundwater elevation gauging (Plates 3 through 6).  

The cyanide and fluoride contour maps were also utilized to evaluate groundwater quality 

conditions upgradient and downgradient of the Main Plant Area and the North Percolation Ponds.  

The data indicates variable concentrations of cyanide downgradient of the West Landfill / Wet 

Scrubber Sludge Pond, in the area located around the North-East Percolation Pond and to the west 

of the Main Plant buildings.  Immediately south and southwest of the NE Percolation Pond, an 

area of lower cyanide concentrations is typically observed.  The lower concentrations may be 

attributable to increased recharge to the upper hydrogeologic unit in this area; as all storm water 

from the concrete covered main plant area is directed into the NE Pond.  The size of the lower 

concentration area varies from round to round, but appears largest (as delineated by the closed 
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300 µg/l contour) in the June 2017 sampling event.  The contour maps for all four rounds indicate 

no increase in concentrations in monitoring wells located downgradient of the Main Plant.   

During all four rounds of sampling, the cyanide and fluoride concentrations in groundwater 

decrease with depth within the upper hydrogeologic unit, and concentrations were generally 

non-detect in monitoring wells screened below the upper hydrogeologic unit.  These non-detect 

findings indicate there is limited vertical migration and that the cyanide and fluoride are primarily 

migrating horizontally within the upper hydrogeologic unit.  These findings are consistent with 

observed hydrogeologic conditions described in Sections 4.1 and 4.2, which indicate that there is 

only limited, if any, hydraulic connectivity between the upper hydrogeologic unit and the water 

bearing zones screened in the underlying glacial till.  

8.3.2.  Surface Water 
As noted in Section 8.2.2, the Backwater Seep Sampling Area is a location where groundwater is 

expressed from the upper hydrogeologic unit to the Flathead River, and thus the source of the 

COPCs in the Backwater Seep Sampling Area is the groundwater.  This groundwater likely 

originates in the West Landfill/Wet Scrubber Sludge Pond area and migrates south towards the 

Backwater Seep Sampling Area, as described in Section 8.3.1.  All samples collected within the 

main stem of the Flathead River downgradient of the Backwater Seep Sampling Area during all 

four rounds of sampling were non-detect for cyanide.  These findings confirm the preliminary 

CSM, that the elevated levels of cyanide and fluoride found in groundwater, the Backwater Seep 

Sampling Area, and the South Percolation Ponds, are not impacting surface water quality within 

the main channel of the Flathead River. 
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Respectfully submitted, 

ROUX ASSOCIATES, INC.  

Micha el Ritorto, P.G. – NY 
RI Manager / 
Principal Hydrogeologist / 
Office Manager 

Andre w Baris, P.G. – NY 
RI/FS Manager / 
Principal Hydrogeologist / 
Executive Vice President 
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DEQ-7 Human Health Standards Montana Department Of Environmental Quality- DEQ Circular 7 Human Health Standards 
EPA United States Environmental Protection Agency

EPA Drinking MCL United States Environmental Protection Agency Risk Based Screening Level Drinking Water MCL
EPA Tapwater RSL United States Environmental Protection Agency Risk Based Screening Level Tapwater RSL

Surface Water ESV Sources
A MDEQ Aquatic Life Standard (MDEQ, 2012. Montana Department of Environmental Quality Circular DEQ-7)
B EPA National Recommended Water Quality Criteria (USEPA. 2004b. National Recommended Water Quality Criteria, 2004)

C
Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota (Suter II, G.W. and Tsao, C.L. 1996.
Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996 Revision)

D Suter & Tsao, 1996.  GLWQI Tier II SAV/SCVs and ORNL LCVs provided in Table 1.  ORNL Population EC20s provided in Table 2.
E USEPA Region 3 Freshwater Screening Benchmark (USEPA 2006)
F Canadian Water Quality Guidelines [Canadian Council of Ministers of the Environment (CCME), 2008]

DI Dissolved
DO Dissolved Oxygen
Dry Groundwater Was Not Present In Well

DUP Duplicate Sample
ESV Ecological Screening Value

ft-amsl Feet Above Mean Sea Level
ft-bls Feet Below Land Surface
LOD Limit Of Detection

MBSI Montana Background Soils Investigation
MCL Maximum Contaminant Level

MDEQ Montana Department of Environmental Quality
NA Compound Was Not Analyzed By Laboratory
ND Non Detect
ND Not Measured
NI Not Installed

ORP Oxidation-Reduction Potential
T Total

TCLP Toxicity Characteristic Leaching Procedure
UCL Upper Confidence Limit

USEPA United States Environmental Protection Agency
UTL Upper Tolerance Limit

% LEL % Lower Explosive Limit
µg/kg Micrograms Per Kilogram

µg/L Micrograms Per Liter
uS/cm MicroSiemens Per Centimeter

cfs Cubic Feet per Second
ft/day Feet Per Day

ft/s Feet Per Second
g/cc Grams Per Cubic Centimeter

meq/L Milliequivalent of Solute Per Liter
mg/l Milligrams Per Liter

mg/kg Milligrams Per Kilogram
ppm Parts Per Million

J- Estimated Low Bias
J Estimated Value

J+ Estimated High Bias 
R Result Is Rejected
U Indicates That Analyte Was Not Detected At The Limit Reported

Notes Utilized Throughout Tables and Appendices

All Statistics And Counts Of Exceedances In The Statistical Summaries Include Non-Detects With ½ MDL Value.
For All Screening Levels The Target Risk Level For Cancer Is 1E-06 And For Non-Cancer The Target Hazard Quotient Is 0.1.

USEPA and MDEQ ESVs for analytes including cadmium, chromium, copper, lead, nickel, and zinc are hardness (as calcium carbonate) dependent and
were calculated using the minimum hardness value measured during the Phase I Site Characterization, which was 84 mg/L in the Flathead River.
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Analyte 
Group CAS ID # Parameter

MDEQ Aquatic Life 
Standard (MDEQ, 

2012. Montana 
Department of 
Environmental 

Quality Circular 
DEQ-7)

MDEQ)Circular 
DEQ‐7 (MDEQ, 
2012) Chronic 
Aquatic Life 
Standards; 

EPA National 
Recommended Water 

Quality Criteria (USEPA. 
2004b. National 

Recommended Water 
Quality Criteria, 2004)

Toxicological Benchmarks for Screening 
Potential Contaminants of Concern for 

Effects on Aquatic Biota (Suter II, G.W. 
and Tsao, C.L. 1996. Toxicological 

Benchmarks for Screening Potential 
Contaminants of Concern for Effects on 

Aquatic Biota: 1996 Revision)

Suter & Tsao, 1996.  
GLWQI Tier II 

SAV/SCVs and ORNL 
LCVs provided in 
Table 1.  ORNL 

Population EC20s 
provided in Table 2.

USEPA Region 3 
Freshwater 
Screening 

Benchmark (USEPA 
2006)

Canadian Water 
Quality Guidelines 
[Canadian Council 
of Ministers of the 

Environment 
(CCME), 2008]

Minimum ESV Minimum ESV
Source

A B C D E F
GENCHEM STL00171 Alkalinity (bicarbonate and carbonate
GENCHEM 7664-41-7 Ammonia nitrogen
GENCHEM 16887-00-6 Chloride 230000 120000 120000 F
GENCHEM 16984-48-8 Fluoride 120 120 F
GENCHEM STL00217 Nitrate Nitrite as N
GENCHEM 14797-55-8 Nitrate, as N 13000 13000 F
GENCHEM 14797-65-0 Nitrite, as N 60 60 F
GENCHEM STL00599 Orthophosphate, as P
GENCHEM 14808-79-8 Sulfate
GENCHEM 7727-37-9 Total Kjeldahl Nitrogen
METALS 7429-90-5 Aluminum (d) 87 750 87 460 87 87 A
METALS 7440-36-0 Antimony 610 30 30 30 DE
METALS 7440-38-2 Arsenic (d) 150 340 150 48 3.1 5 5 3.1 D
METALS 7440-39-3 Barium 4 4 4 DE
METALS 7440-41-7 Beryllium 5.3 0.66 0.66 0.66 DE
METALS 7440-43-9 Cadmium (d, h) 0.237828 0.520000 0.217921 0.15 0.09 0.09 F
METALS 7440-70-2 Calcium 116000 116000 116000 CE
METALS 16065-83-1 Chromium III 27.7 579 23.8 44 85 23.8 B
METALS 18540-29-9 Chromium VI 11 16 11 2 85 2 C
METALS 7440-47-3 Chromium,Total 74.7 64.3 85 64.3 B
METALS 7440-48-4 Cobalt 5.1 23 23 5.1 C
METALS 7440-50-8 Copper (d,h,BLM) 8.037619 3.790000 7.716115 0.23 9 0.23 C
METALS STL02227 Cyanide, Free 5.2 5.2 B
METALS 57-12-5 Cyanide, Total 5.2 22 7.8 5 5 5 EF
METALS 7439-89-6 Iron 1000 1000 158 300 300 158 C
METALS 7439-92-1 Lead 2.548308 13.980000 2.080456 12.26 2.5 0.54 A
METALS 7439-95-4 Magnesium 82000 82000 82000 CE
METALS 7439-96-5 Manganese 1100 120 120 120 DE
METALS 7439-97-6 Mercury 0.91 1.7 0.77 0.23 1.3 0.026 0.026 0.026 EF
METALS 7440-02-0 Nickel 45.009384 145.000000 44.874356 5 52 5 C
METALS 7440-09-7 Potassium 53000 53000 53000 CE
METALS 7782-49-2 Selenium 5 20 5 88.32 1 1 1 EF
METALS 7440-22-4 Silver 0.374 0.067 0.12 0.36 3.2 0.25 0.067 B
METALS 7440-23-5 Sodium 680000 680000 680000 CE
METALS 7440-28-0 Thallium 57 12 0.8 0.8 0.8 EF
METALS 7440-62-2 Vanadium 80 20 20 20 DE
METALS 7440-66-6 Zinc 103.361347 37.000000 101.914288 30 120 30 30 CF
OC_PEST 72-54-8 4,4'-DDD 1.69 0.011 0.011 0.001 0.001 F
OC_PEST 72-55-9 4,4'-DDE 0.001 0.001 F
OC_PEST 50-29-3 4,4'-DDT 0.001 0.5 0.001 0.3 0.013 0.0005 0.001 0.0005 E
OC_PEST 309-00-2 Aldrin 1.5 1.5 0.3 3 0.004 0.004 F
OC_PEST 319-84-6 alpha-BHC 95 2.2 2.2 D

Ecological Screening Value Source Table
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Analyte 
Group CAS ID # Parameter

MDEQ Aquatic Life 
Standard (MDEQ, 

2012. Montana 
Department of 
Environmental 

Quality Circular 
DEQ-7)

MDEQ)Circular 
DEQ‐7 (MDEQ, 
2012) Chronic 
Aquatic Life 
Standards; 

EPA National 
Recommended Water 

Quality Criteria (USEPA. 
2004b. National 

Recommended Water 
Quality Criteria, 2004)

Toxicological Benchmarks for Screening 
Potential Contaminants of Concern for 

Effects on Aquatic Biota (Suter II, G.W. 
and Tsao, C.L. 1996. Toxicological 

Benchmarks for Screening Potential 
Contaminants of Concern for Effects on 

Aquatic Biota: 1996 Revision)

Suter & Tsao, 1996.  
GLWQI Tier II 

SAV/SCVs and ORNL 
LCVs provided in 
Table 1.  ORNL 

Population EC20s 
provided in Table 2.

USEPA Region 3 
Freshwater 
Screening 

Benchmark (USEPA 
2006)

Canadian Water 
Quality Guidelines 
[Canadian Council 
of Ministers of the 

Environment 
(CCME), 2008]

Minimum ESV Minimum ESV
Source

A B C D E F

Ecological Screening Value Source Table

OC_PEST 319-85-7 beta-BHC 95 2.2 2.2 D
OC_PEST 5103-71-9 cis-Chlordane 0.0043 0.0043 1.09 0.0043 ABE
OC_PEST 319-86-8 delta-BHC 95 2.2 141 2.2 D
OC_PEST 60-57-1 Dieldrin 0.056 0.24 0.056 0.056 0.056 ABE
OC_PEST 959-98-8 Endosulfan I 0.056 0.11 0.056 0.051 0.051 0.003 0.003 F
OC_PEST 33213-65-9 Endosulfan II 0.056 0.11 0.056 0.051 0.051 0.051 DE
OC_PEST 1031-07-8 Endosulfan sulfate 0.056 0.051 0.051 D
OC_PEST 72-20-8 Endrin 0.036 0.086 0.036 0.036 0.0023 0.0023 F
OC_PEST 7421-93-4 Endrin aldehyde 0.036 0.036 B
OC_PEST 53494-70-5 Endrin ketone 0.036 0.036 B
OC_PEST 58-89-9 gamma-BHC (Lindane) 0.95 0.095 3.3 0.01 0.01 0.01 EF
OC_PEST 76-44-8 Heptachlor 0.0038 0.26 0.0038 1.26 0.0069 0.0019 0.01 0.0019 E
OC_PEST 1024-57-3 Heptachlor epoxide 0.0038 0.26 0.0038 1.26 0.0069 0.0019 0.0019 E
OC_PEST 72-43-5 Methoxychlor 0.03 0.03 0.019 0.019 0.019 DE
OC_PEST 8001-35-2 Toxaphene 0.0002 0.73 0.0002 0.0002 0.008 0.0002 ABE
OC_PEST 5103-74-2 trans-Chlordane 0.0043 0.0043 1.09 0.0043 ABE

PCB 12674-11-2 Aroclor-1016 0.014 0.000074 0.000074 E
PCB 11104-28-2 Aroclor-1221 0.014 60 0.28 0.000074 0.000074 E
PCB 11141-16-5 Aroclor-1232 0.014 124 0.58 0.000074 0.000074 E
PCB 53469-21-9 Aroclor-1242 0.014 4.9 0.053 0.000074 0.000074 E
PCB 12672-29-6 Aroclor-1248 0.014 0.081 0.000074 0.000074 E
PCB 11097-69-1 Aroclor-1254 0.014 0.1 0.033 0.000074 0.000074 E
PCB 11096-82-5 Aroclor-1260 0.014 2.3 94 0.000074 0.000074 E
PCB 37324-23-5 Aroclor-1262
PCB 11100-14-4 Aroclor-1268 0.014 0.014 A
PCB 1336-36-3 Total PCBs (5) 0.014 0.014 0.1 0.14 0.000074 0.001 0.000074 E

SVOC 92-52-4 1,1'-Biphenyl 14 14 14 DE
SVOC 95-94-3 1,2,4,5-Tetrachlorobenzene 3 3 E
SVOC 123-91-1 1.4-Dioxane
SVOC 108-60-1 2,2'-Oxybis(1-choloropropane)
SVOC 58-90-2 2,3,4,6-Tetrachlorophenol 1.2 1 1 F
SVOC 95-95-4 2,4,5-Trichlorophenol
SVOC 88-06-2 2,4,6-Trichlorophenol 4.9 4.9 E
SVOC 120-83-2 2,4-Dichlorophenol 11 11 E
SVOC 105-67-9 2,4-Dimethylphenol
SVOC 51-28-5 2,4-Dinitrophenol
SVOC 121-14-2 2,4-Dinitrotoluene 44 44 E
SVOC 606-20-2 2,6-Dinitrotoluene 81 81 E
SVOC 91-58-7 2-Chloronaphthalene
SVOC 95-57-8 2-Chlorophenol 24 24 E
SVOC 91-57-6 2-Methylnaphthalene 4.7 4.7 E
SVOC 95-48-7 2-Methylphenol 489 13 13 13 DE
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Analyte 
Group CAS ID # Parameter

MDEQ Aquatic Life 
Standard (MDEQ, 

2012. Montana 
Department of 
Environmental 

Quality Circular 
DEQ-7)

MDEQ)Circular 
DEQ‐7 (MDEQ, 
2012) Chronic 
Aquatic Life 
Standards; 

EPA National 
Recommended Water 

Quality Criteria (USEPA. 
2004b. National 

Recommended Water 
Quality Criteria, 2004)

Toxicological Benchmarks for Screening 
Potential Contaminants of Concern for 

Effects on Aquatic Biota (Suter II, G.W. 
and Tsao, C.L. 1996. Toxicological 

Benchmarks for Screening Potential 
Contaminants of Concern for Effects on 

Aquatic Biota: 1996 Revision)

Suter & Tsao, 1996.  
GLWQI Tier II 

SAV/SCVs and ORNL 
LCVs provided in 
Table 1.  ORNL 

Population EC20s 
provided in Table 2.

USEPA Region 3 
Freshwater 
Screening 

Benchmark (USEPA 
2006)

Canadian Water 
Quality Guidelines 
[Canadian Council 
of Ministers of the 

Environment 
(CCME), 2008]

Minimum ESV Minimum ESV
Source

A B C D E F

Ecological Screening Value Source Table

SVOC 88-74-4 2-Nitroaniline
SVOC 88-75-5 2-Nitrophenol 481 300 1920 300 D
SVOC 15831-10-4 3 & 4 Methylphenol
SVOC 91-94-1 3,3'-Dicholorobenzidine 4.5 4.5 E
SVOC 99-09-2 3-Nitroaniline
SVOC 534-52-1 4,6-Dinitro-2-methylphenol
SVOC 101-55-3 4-Bromophenyl-phenylether 1.5 1.5 1.5 DE
SVOC 59-50-7 4-Chloro-3-methylphenol
SVOC 106-47-8 4-Chloroaniline 232 232 E
SVOC 7005-72-3 4-Chlorophenyl-phenyl ether
SVOC 100-01-6 4-Nitroaniline
SVOC 100-02-7 4-Nitrophenol 481 300 60 60 E
SVOC 83-32-9 Acenaphthene 74 5.8 5.8 5.8 EF
SVOC 208-96-8 Acenaphthylene
SVOC 98-86-2 Acetophenone
SVOC 120-12-7 Anthracene 0.09 0.73 0.012 0.012 0.012 EF
SVOC 1912-24-9 Atrazine 1.8 1.8 1.8 EF
SVOC 100-52-7 Benzaldehyde
SVOC 50-32-8 Benzo(a) pyrene 0.3 0.014 0.015 0.015 0.014 D
SVOC 56-55-3 Benzo(a)anthracene 0.65 0.027 0.018 0.018 0.018 EF
SVOC 205-99-2 Benzo(b) fluoranthene
SVOC 191-24-2 Benzo(g,h,i) perylene
SVOC 207-08-9 Benzo(k) fluoranthene
SVOC 111-91-1 Bis(2-chloroethoxy) methane
SVOC 111-44-4 Bis(2-chloroethyl) ether
SVOC 117-81-7 Bis(2-ethylhexyl) phthalate 912 3 16 3 D
SVOC 85-68-7 Butylbenzylphthalate 19 19 19 ED
SVOC 105-60-2 Caprolactam
SVOC 86-74-8 Carbazole
SVOC 218-01-9 Chrysene
SVOC 53-70-3 Dibenzo(a,h) anthracene
SVOC 132-64-9 Dibenzofuran 1003 3.7 3.7 3.7 DE
SVOC 84-66-2 Diethylphthalate 85600 210 210 210 DE
SVOC 131-11-3 Dimethylphthalate
SVOC 84-74-2 Di-n-butylphthalate 697 35 19 19 19 EF
SVOC 117-84-0 Di-n-octylphthalate 708 22 22 E
SVOC 206-44-0 Fluoranthene = 0.04 0.04 0.04 EF
SVOC 86-73-7 Fluorene 3.9 3 3 3 EF
SVOC 118-74-1 Hexachlorobenzene 0.0003 0.0003 E
SVOC 87-68-3 Hexachlorobutadiene 1.3 1.3 1.3 EF
SVOC 77-47-4 Hexachlorocyclopentadiene
SVOC 67-72-1 Hexachloroethane 12 12 12 DE
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Analyte 
Group CAS ID # Parameter

MDEQ Aquatic Life 
Standard (MDEQ, 

2012. Montana 
Department of 
Environmental 

Quality Circular 
DEQ-7)

MDEQ)Circular 
DEQ‐7 (MDEQ, 
2012) Chronic 
Aquatic Life 
Standards; 

EPA National 
Recommended Water 

Quality Criteria (USEPA. 
2004b. National 

Recommended Water 
Quality Criteria, 2004)

Toxicological Benchmarks for Screening 
Potential Contaminants of Concern for 

Effects on Aquatic Biota (Suter II, G.W. 
and Tsao, C.L. 1996. Toxicological 

Benchmarks for Screening Potential 
Contaminants of Concern for Effects on 

Aquatic Biota: 1996 Revision)

Suter & Tsao, 1996.  
GLWQI Tier II 

SAV/SCVs and ORNL 
LCVs provided in 
Table 1.  ORNL 

Population EC20s 
provided in Table 2.

USEPA Region 3 
Freshwater 
Screening 

Benchmark (USEPA 
2006)

Canadian Water 
Quality Guidelines 
[Canadian Council 
of Ministers of the 

Environment 
(CCME), 2008]

Minimum ESV Minimum ESV
Source

A B C D E F

Ecological Screening Value Source Table

SVOC 193-39-5 Indeno(1,2,3,-cd) pyrene
SVOC 78-59-1 Isophorone
SVOC 91-20-3 Naphthalene 620 12 1.1 1.1 1.1 EF
SVOC 98-95-3 Nitrobenzene
SVOC 621-64-7 N-Nitrosodi-n-propylamine
SVOC 86-30-6 N-Nitrosodiphenylamine 332 210 210 210 DE
SVOC 87-86-5 Pentachlorophenol 4 5.3 15 0.5 0.5 0.5 EF
SVOC 85-01-8 Phenanthrene 200 0.4 0.4 0.4 EF
SVOC 108-95-2 Phenol 200 4 4 4 EF
SVOC 129-00-0 Pyrene 0.025 0.025 0.025 EF
VOC 71-55-6 1,1,1-Trichloroethane 3493 11 11 11 DE
VOC 79-34-5 1,1,2,2-Tetrachloroethane 2400 610 610 610 DE
VOC 76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane
VOC 79-00-5 1,1,2-Trichloroethane 9400 1200 1200 1200 DE
VOC 75-34-3 1,1-Dichloroethane 14680 47 47 47 DE
VOC 75-35-4 1,1-Dichloroethene 2800 25 25 25 DE
VOC 87-61-6 1,2,3-Trichlorobenzene 8 8 F
VOC 120-82-1 1,2,4-Trichlorobenzene 110 24 24 24 EF
VOC 96-12-8 1,2-Dibromo-3-chloropropane
VOC 95-50-1 1,2-Dichlorobenzene 14 0.7 0.7 E
VOC 107-06-2 1,2-Dichloroethane 15200 910 100 100 100 EF
VOC 78-87-5 1,2-Dichloropropane
VOC 541-73-1 1,3-Dichlorobenzene 71 150 150 71 D
VOC 106-46-7 1,4-Dichlorobenzene 15 26 26 15 D
VOC 78-93-3 2-Butanone 282170 14000 14000 14000 DE
VOC 591-78-6 2-Hexanone 32783 99 99 99 DE
VOC 108-10-1 4-Methyl-2-pentanone 77400 170 170 170 ED
VOC 67-64-1 Acetone 507640 1500 1500 1500 DE
VOC 71-43-2 Benzene 525000 130 370 370 130 D
VOC 75-25-2 Bromoform 320 320 320 DE
VOC 74-83-9 Bromomethane
VOC 75-15-0 Carbon disulfide 244 0.92 0.92 0.92 DE
VOC 56-23-5 Carbon tetrachloride 1970 9.8 13.3 9.8 D
VOC 108-90-7 Chlorobenzene 1203 64 1.3 1.3 E
VOC 74-97-5 Chlorobromomethane
VOC 75-00-3 Chloroethane
VOC 67-66-3 Chloroform 1240 28 1.8 1.8 E
VOC 74-87-3 Chloromethane
VOC 156-59-2 cis-1,2-Dichloroethene 590 590 D
VOC 10061-01-5 cis-1,3-Dichloropropene 0.055 0.055 D
VOC 110-82-7 Cyclohexane
VOC 124-48-1 Dibromochloromethane
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Analyte 
Group CAS ID # Parameter

MDEQ Aquatic Life 
Standard (MDEQ, 

2012. Montana 
Department of 
Environmental 

Quality Circular 
DEQ-7)

MDEQ)Circular 
DEQ‐7 (MDEQ, 
2012) Chronic 
Aquatic Life 
Standards; 

EPA National 
Recommended Water 

Quality Criteria (USEPA. 
2004b. National 

Recommended Water 
Quality Criteria, 2004)

Toxicological Benchmarks for Screening 
Potential Contaminants of Concern for 

Effects on Aquatic Biota (Suter II, G.W. 
and Tsao, C.L. 1996. Toxicological 

Benchmarks for Screening Potential 
Contaminants of Concern for Effects on 

Aquatic Biota: 1996 Revision)

Suter & Tsao, 1996.  
GLWQI Tier II 

SAV/SCVs and ORNL 
LCVs provided in 
Table 1.  ORNL 

Population EC20s 
provided in Table 2.

USEPA Region 3 
Freshwater 
Screening 

Benchmark (USEPA 
2006)

Canadian Water 
Quality Guidelines 
[Canadian Council 
of Ministers of the 

Environment 
(CCME), 2008]

Minimum ESV Minimum ESV
Source

A B C D E F

Ecological Screening Value Source Table

VOC 75-27-4 Dichlorobromomethane
VOC 75-71-8 Dichlorodifluoromethane
VOC 100-41-4 Ethylbenzene 440 7.3 90 90 7.3 D
VOC 106-93-4 Ethylene Dibromide
VOC 98-82-8 Isopropylbenzene 2.6 2.6 E
VOC 179601-23-1 m,p-Xylene 1.8 1.8 D
VOC 79-20-9 Methyl acetate
VOC 1634-04-4 Methyl tert-butyl ether 11070 10000 10000 F
VOC 108-87-2 Methylcyclohexane
VOC 75-09-2 Methylene chloride 42667 2200 98.1 98.1 E
VOC 95-47-6 o-Xylene 13 13 D
VOC 100-42-5 Styrene 72 72 72 EF
VOC 127-18-4 Tetrachloroethene 750 98 111 98 D
VOC 108-88-3 Toluene 1269 9.8 2 2 2 EF
VOC 156-60-5 trans-1,2-Dichloroethene 590 970 590 D
VOC 10061-02-6 trans-1,3-Dichloropropene 0.055 0.055 D
VOC 79-01-6 Trichloroethene 7257 47 21 21 E
VOC 75-69-4 Trichlorofluoromethane
VOC 75-01-4 Vinyl chloride 930 930 E
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Table 1. Construction Details for Monitoring Wells at the Site
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Location ID Previous Well ID Existing or Phase 1 Well Unit Closest Site Feature Date Surveyed Surveyor Northing (Y) Easting (X) 
Top of Casing 

Elevation
(ft-amsl)

Well Pad/ Ground 
Elevation
(ft-amsl)

 Well Depth
(ft-bls)

Well Screen Top 
Depth
(ft-bls)

Well Screen Top 
Elevation
(ft-amsl)

Well Screen Bottom 
Depth
(ft-bls)

Well Screen Bottom 
Elevation
(ft-amsl)

Well Construction Source

CFMW-001 W2-CFMW1 Existing  Monitoring Well Upper Hydrogeologic Unit Industrial Landfill 8/1/2016 Sands 1549228.859 842170.366 3173.783 3170.907 152.5 132.5 3038.407 152.5 3018.407 EPA Report/Old Well Log
CFMW-002 -- Phase 1  Monitoring Well Upper Hydrogeologic Unit  Drum Storage Area 7/6/2016 Sands 1546021.158 843027.354 3145.580 3142.750 80 70 3072.75 80 3062.75 CFAC Phase I
CFMW-003 -- Phase 1  Monitoring Well Upper Hydrogeologic Unit Industrial Landfill 7/6/2016 Sands 1547594.617 841640.301 3144.950 3142.320 54 44 3098.32 54 3088.32 CFAC Phase I
CFMW-003a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit Industrial Landfill 7/6/2016 Sands 1547603.170 841647.493 3145.570 3143.010 200 190 2953.01 200 2943.01 CFAC Phase I
CFMW-007 TW3 Existing Monitoring Well Upper Hydrogeologic Unit West Landfill 8/1/2016 Sands 1546426.597 843029.760 3149.199 3147.958 160 91 3056.958 102 3045.958 EPA Report/Old Well Log
CFMW-008 TW9 Existing Monitoring Well Upper Hydrogeologic Unit Sanitary Landfill 7/6/2016 Sands 1546564.756 844032.614 3192.970 3191.769 38.5 No Screen No Screen Open Bottom Open Bottom EPA Report/Old Well Log
CFMW-008a -- Phase 1  Monitoring Well Upper Hydrogeologic Unit Sanitary Landfill 7/6/2016 Sands 1546575.278 844043.577 3196.440 3194.690 98 88 3106.69 98 3096.69 CFAC Phase I
CFMW-010 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit  Drum Storage Area 7/6/2016 Sands 1546115.479 842986.314 3147.060 3144.690 86 76 3068.69 86 3058.69 CFAC Phase I
CFMW-011 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit  Drum Storage Area 7/6/2016 Sands 1545989.982 842462.741 3103.410 3100.980 50 40 3060.98 50 3050.98 CFAC Phase I
CFMW-011a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit  Drum Storage Area 7/6/2016 Sands 1545990.300 842455.026 3103.650 3100.770 166 156 2944.77 166 2934.77 CFAC Phase I
CFMW-012 W11-TW17 Existing Monitoring Well Upper Hydrogeologic Unit Wet Scrubber Sludge Pond 7/6/2016 Sands 1545999.738 843116.466 3142.480 3140.472 90 70 3070.472 85 3055.472 EPA Report/Old Well Log
CFMW-012a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit Wet Scrubber Sludge Pond 7/6/2016 Sands 1545978.652 843111.473 3142.760 3140.290 210 200 2940.29 210 2930.29 CFAC Phase I
CFMW-014 W3-TW20 Existing Monitoring Well Upper Hydrogeologic Unit Drum Storage Area 8/1/2016 Sands 1545822.378 842858.322 3142.310 3139.968 92 72 3067.968 87 3052.968 EPA Report/Old Well Log
CFMW-015 W4-TW21 Existing Monitoring Well Upper Hydrogeologic Unit Wet Scrubber Sludge Pond 8/1/2016 Sands 1545790.290 843070.037 3140.650 3138.933 94 72 3066.933 87 3051.933 EPA Report/Old Well Log
CFMW-016 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit Center Landfill 7/6/2016 Sands 1545847.943 843955.534 3166.590 3163.840 95 85 3078.84 95 3068.84 CFAC Phase I
CFMW-016a -- Phase 1  Monitoring Well Upper Hydrogeologic Unit Center Landfill 7/6/2016 Sands 1545856.544 843955.402 3167.110 3164.290 126 121 3043.29 126 3038.29 CFAC Phase I
CFMW-017 TW14 Existing Monitoring Well Upper Hydrogeologic Unit Center Landfill 8/1/2016 Sands 1545913.137 844140.867 3210.569 3207.893 141 137 3070.893 141 3066.893 EPA Report/Old Well Log
CFMW-018 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit East Landfill 7/6/2016 Sands 1545750.745 844586.938 3212.810 3210.040 122 112 3098.04 122 3088.04 CFAC Phase I
CFMW-019 W5-TW15 Existing Monitoring Well Upper Hydrogeologic Unit Wet Scrubber Sludge Pond 8/1/2016 Sands 1545555.121 843277.960 3137.810 3136.232 96 78 3058.232 88 3048.232 EPA Report/Old Well Log
CFMW-019a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit Wet Scrubber Sludge Pond 7/6/2016 Sands 1545565.436 843291.647 3138.980 3136.510 220 210 2926.51 220 2916.51 CFAC Phase I
CFMW-020 TW8 Existing Monitoring Well Upper Hydrogeologic Unit Wet Scrubber Sludge Pond 8/1/2016 Sands 1545748.365 844071.614 3168.737 3166.624 130 113 3053.624 118 3048.624 EPA Report/Old Well Log
CFMW-021 W6-TW18 Existing Monitoring Well Upper Hydrogeologic Unit Wet Scrubber Sludge Pond 8/1/2016 Sands 1545558.392 843505.246 3138.155 3136.090 90 70 3066.09 85 3051.09 EPA Report/Old Well Log
CFMW-022 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit East Landfill 7/6/2016 Sands 1545314.578 843942.176 3137.320 3134.390 80 70 3064.39 80 3054.39 CFAC Phase I
CFMW-023 TW10 Existing Monitoring Well Upper Hydrogeologic Unit South Leachate Pond 8/1/2016 Sands 1545521.210 844694.956 3209.982 3208.638 144.5 137.5 3071.138 143.25 3065.388 EPA Report

CFMW-023a -- Phase 1  Monitoring Well South Leachate Pond Monitoring well will not be installed - 
summarized in field modification#2 CFAC Phase I

CFMW-025 TW23 Existing Monitoring Well Upper Hydrogeologic Unit North-West Percolation Pond 8/1/2016 Sands 1545240.341 840912.165 3103.541 3101.160 24.5 9.5 3091.66 24.5 3076.66 EPA Report/Old Well Log
CFMW-025a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit North-West Percolation Pond 8/1/2016 Sands 1545217.964 840914.892 3104.198 3101.489 95 85 3016.489 95 3006.489 CFAC Phase I
CFMW-025b W10-TW22 Existing Monitoring Well Upper Hydrogeologic Unit Norht-West Percolation Pond 7/6/2016 Sands 1545233.747 840916.756 3103.660 3101.599 60 45 3056.599 60 3041.599 EPA Report/Old Well Log
CFMW-026 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit North-West Percolation Pond 7/6/2016 Sands 1545199.463 841222.779 3104.260 3101.580 45 35 3066.58 45 3056.58 CFAC Phase I
CFMW-027 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit Overflow Ditch 7/6/2016 Sands 1545251.431 842166.064 3097.110 3094.380 45 35 3059.38 45 3049.38 CFAC Phase I
CFMW-028 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit North-East Percolation Pond 8/1/2016 Sands 1544970.966 843041.414 3108.699 3105.991 60 50 3055.991 60 3045.991 CFAC Phase I
CFMW-028a -- Phase 1  Monitoring Well Upper Hydrogeologic Unit North-East Percolation Pond 8/1/2016 Sands 1544970.077 843049.717 3108.660 3105.916 120 110 2995.916 120 2985.916 CFAC Phase I
CFMW-029 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit North-East Percolation Pond 7/6/2016 Sands 1545108.045 843463.411 3133.040 3130.520 76 66 3064.52 76 3054.52 CFAC Phase I
CFMW-031 W0-CFMW2 Existing Monitoring Well Upper Hydrogeologic Unit North-East Percolation Pond 8/1/2016 Sands 1544867.601 842797.671 3109.490 3107.820 50 35 3072.82 50 3057.82 EPA Report/Old Well Log
CFMW-032 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit Raw Materials Loading/ Unloading 8/29/2016 Sands 1544745.320 843964.007 3116.578 3114.020 55 45 3069.02 55 3059.02 CFAC Phase I
CFMW-032a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit Raw Materials Loading/ Unloading 8/29/2016 Sands 1544744.536 843973.334 3116.805 3114.095 205 195 2919.095 205 2909.095 CFAC Phase I
CFMW-033 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit Paste Plant 7/6/2016 Sands 1544545.111 842408.017 3110.640 3107.970 60 50 3057.97 60 3047.97 CFAC Phase I
CFMW-034 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit Fueling Area 7/6/2016 Sands 1544513.493 843342.204 3109.990 3107.450 60 50 3057.45 60 3047.45 CFAC Phase I
CFMW-035 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit Main Plant Area 7/6/2016 Sands 1544499.012 844447.319 3109.920 3107.120 70 60 3047.12 70 3037.12 CFAC Phase I
CFMW-036 W1-PW7 Existing Former Production Well Production Well South Percolation Ponds EPA Report EPA Report 1541629.329 843914.647 3021.600 3030.000 61.6 53.6 2968.00 61.60 2960.00 EPA Report
CFMW-037 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit Main Plant Area 7/6/2016 Sands 1543140.324 844473.946 3113.640 3110.870 100 90 3020.87 100 3010.87 CFAC Phase I
CFMW-038 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit Rectifier Yards 7/6/2016 Sands 1543075.138 843981.359 3113.770 3110.880 105 95 3015.88 105 3005.88 CFAC Phase I
CFMW-040 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit Rectifier Yards 7/6/2016 Sands 1543076.822 842863.264 3113.720 3111.050 90 80 3031.05 90 3021.05 CFAC Phase I
CFMW-042 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit Main Plant Area 7/6/2016 Sands 1543285.825 842383.655 3110.340 3107.520 60 50 3057.52 60 3047.52 CFAC Phase I
CFMW-043 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit West Percolation Pond 7/6/2016 Sands 1544078.364 842157.850 3109.910 3106.970 60 50 3056.97 60 3046.97 CFAC Phase I
CFMW-044 W8-TW2 Existing Monitoring Well Upper Hydrogeologic Unit West Percolation Pond 8/1/2016 Sands 1543941.726 841700.388 3108.093 3105.883 53 No Screen No Screen Open Bottom Open Bottom EPA Report/Old Well Log
CFMW-044a -- Phase 1  Monitoring Well Upper Hydrogeologic Unit West Percolation Pond 8/1/2016 Sands 1543941.659 841685.038 3108.716 3106.109 110 100 3006.109 110 2996.109 CFAC Phase I
CFMW-044b TW1 Existing  Monitoring Well Below Upper Hydrogeologic Unit Main Plant Area 8/1/2016 Sands 1543937.612 841699.554 3107.979 3105.262 >200 No Screen No Screen Open Bottom Open Bottom EPA Report/Old Well Log
CFMW-045 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit Rectifier Yards 8/29/2016 Sands 1542768.892 842543.665 3113.750 3111.261 96 86 3025.261 96 3015.261 CFAC Phase I
CFMW-045a -- Phase 1  Monitoring Well Upper Hydrogeologic Unit Rectifier Yards 8/29/2016 Sands 1542768.562 842554.018 3113.934 3111.284 160 150 2961.284 160 2951.284 CFAC Phase I
CFMW-047 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit Rectifier Yards 7/6/2016 Sands 1542470.126 844332.708 3117.180 3114.480 120 110 3004.48 120 2994.48 CFAC Phase I
CFMW-048 PW3 Existing Former Production Well Production Well Rectifier yards EPA Report EPA Report 1542485.180 844497.403 3106.850 3120.000 119.89 109.89 2996.960 119.89 2986.960 EPA Report
CFMW-049 W7-TW19 Existing Monitoring Well Upper Hydrogeologic Unit Rectifier yards 8/1/2016 Sands 1542470.637 844793.481 3122.693 3120.165 113 100 3020.165 111 3009.165 EPA Report/Old Well Log
CFMW-049a -- Phase 1  Monitoring Well Upper Hydrogeologic Unit Rectifier Yards 8/29/2016 Sands 1542484.164 844793.737 3122.691 3120.493 148.5 138.5 2981.993 148.5 2971.993 CFAC Phase I
CFMW-050 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit Main Plant Area 7/6/2016 Sands 1542299.178 844928.802 3123.120 3120.240 120 110 3010.24 120 3000.24 CFAC Phase I
CFMW-051 W9-PW5 Existing Former Production Well Production Well South Percolation Ponds EPA Report EPA Report 1542149.083 845500.048 3123.250 3136.000 162.07 137.9 2985.350 162.07 2961.180 EPA Report/Old Well Log
CFMW-052 PW4 Existing Former Production Well Production Well South Percolation Ponds EPA Report EPA Report 1542121.449 846201.695 3139.470 3152.000 174.98 154.19 2985.280 174.98 2964.490 Old Well Log
CFMW-053 TW16 Existing Monitoring Well Upper Hydrogeologic Unit Rod Mill 8/1/2016 Sands 1542974.491 841601.392 3111.227 3109.649 77 47 3062.649 77 3032.649 EPA Report/Old Well Log
CFMW-053a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit Rod Mill 8/29/2016 Sands 1542988.456 841600.660 3112.061 3109.666 160 150 2959.666 160 2949.666 CFAC Phase I
CFMW-054 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit Rod Mill 7/6/2016 Sands 1542966.021 841003.141 3112.670 3109.920 85 75 3034.92 85 3024.92 CFAC Phase I
CFMW-056 TW11 Existing  Monitoring Well Below Upper Hydrogeologic Unit Aluminum City 8/1/2016 Sands 1544572.964 839789.319 3101.349 3098.851 181.08 No Screen No Screen Open Bottom Open Bottom EPA Report/Old Well Log
CFMW-056a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit Aluminum City 8/1/2016 Sands 1544587.443 839786.440 3101.079 3098.671 135 125 2973.671 135 2963.671 CFAC Phase I
CFMW-056b -- Phase 1 Monitoring Well Upper Hydrogeologic Unit Aluminum City 8/1/2016 Sands 1544590.852 839778.849 3101.199 3098.599 50 40 3058.599 50 3048.599 CFAC Phase I
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Table 1. Construction Details for Monitoring Wells at the Site
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Location ID Previous Well ID Existing or Phase 1 Well Unit Closest Site Feature Date Surveyed Surveyor Northing (Y) Easting (X) 
Top of Casing 

Elevation
(ft-amsl)

Well Pad/ Ground 
Elevation
(ft-amsl)

 Well Depth
(ft-bls)

Well Screen Top 
Depth
(ft-bls)

Well Screen Top 
Elevation
(ft-amsl)

Well Screen Bottom 
Depth
(ft-bls)

Well Screen Bottom 
Elevation
(ft-amsl)

Well Construction Source

CFMW-001 W2-CFMW1 Existing  Monitoring Well Upper Hydrogeologic Unit Industrial Landfill 8/1/2016 Sands 1549228.859 842170.366 3173.783 3170.907 152.5 132.5 3038.407 152.5 3018.407 EPA Report/Old Well Log
CFMW-057 TW12 Existing  Monitoring Well Below Upper Hydrogeologic Unit Aluminum City 8/1/2016 Sands 1543626.421 837706.038 3094.937 3092.563 185.75 Uknown Uknown Uknown Uknown EPA Report
CFMW-057a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit Aluminum City 8/29/2016 Sands 1543635.868 837689.701 3094.774 3092.778 138 128 2964.778 138 2954.778 CFAC Phase I
CFMW-059 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit Aluminum City 8/1/2016 Sands 1542120.760 837611.730 3119.421 3117.387 90 80 3037.387 90 3027.387 CFAC Phase I
CFMW-059a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit Aluminum City 8/1/2016 Sands 1542123.943 837619.424 3119.178 3117.047 168 158 2959.047 168 2949.047 CFAC Phase I
CFMW-061 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit South Percolation Ponds 8/1/2016 Sands 1541698.045 843728.230 3027.378 3024.323 23 13 3011.323 23 3001.323 CFAC Phase I
CFMW-062 PW6 Existing Former Production Well Production Well South Percolation Ponds EPA Report EPA Report 1541841.609 843927.216 3021.600 3031.000 70.2 62.2 2959.400 70.2 2951.400 Old Well Log
CFMW-064 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit South Percolation Ponds 8/29/2016 Sands 1541612.776 844718.875 3029.141 3026.002 30 20 3006.002 30 2996.002 CFAC Phase I

Flathead Staff Flathead River 8/1/2016 Sands 1541453.873 843980.286 3014.719 1.600 NA NA NA NA NA CFAC Phase I
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Table 2. Groundwater and Flathead River Elevation Data Measured Throughout the Phase I Site Characterization
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved
CFMW-001 06/19/2017 CFMW-001-GW N 0.62 U 0.62 U 1.9 J 0.84 J 94.1 75 2 U 2 U 1.5 U 1.5 U 7.7 J 7 U 159 120 
CFMW-002 06/27/2017 CFMW-002-GW N 0.62 U 0.62 U 0.84 J 0.81 J 199 184 985 883 119 47.9 7 U 7 U 4930 5150 J+
CFMW-003 06/27/2017 CFMW-003-GW N 0.62 U 0.62 U 1.6 J 0.65 J 26 20.1 13.2 12 1.5 U 1.5 U 7 U 7 U 60 U 60 U
CFMW-003a 06/19/2017 CFMW-003a-GW N 0.62 U 0.62 U 3.6 2.8 63.8 45.5 2 U 2 U 1.5 U 1.5 U 14.2 J 7 U 276 274 
CFMW-007 06/19/2017 CFMW-007-GW N 0.62 U 0.62 U 0.64 U 0.64 U 218 170 2 U 2 U 1.5 U 1.5 U 7 U 7 U 152 126 
CFMW-008 06/20/2017 CFMW-008-GW N 1.2 J 0.62 U 1.9 J 0.64 U 505 434 2 U 2 U 1.5 U 1.5 U 3990 1220 527 431 
CFMW-008a 06/28/2017 CFMW-008a-GW N 1.3 J 0.91 J 0.64 U 0.64 U 953 888 2 U 2 U 1.5 UJ 1.5 UJ 24.5 15.8 J 304 J- 277 J+
CFMW-010 06/27/2017 CFMW-010-GW N 0.62 U 0.62 U 2.9 2.5 141 126 1190 1120 117 56.8 7 U 7 U 6810 6980 J+
CFMW-011 06/28/2017 CFMW-DUP15-GW FD 0.62 U 0.62 U 0.64 U 0.64 U 197 186 123 126 9.8 J 3.1 J- 7 U 7 U 297 J- 298 J+
CFMW-011 06/28/2017 CFMW-011-GW N 0.62 U 0.62 U 0.64 U 0.64 U 199 181 125 125 6.6 J 3.3 J- 7 U 7 U 289 J- 296 J+
CFMW-011a 06/29/2017 CFMW-011a-GW N 0.62 U 0.62 U 2.1 1.3 J 83 57.9 2 U 2 U NM NM 8.3 J 7 U 197 170 J+
CFMW-012 06/23/2017 CFMW-012-GW N 0.86 J 0.62 U 80.2 92.6 145 129 5780 5860 35.2 40.6 7 U 7 U 30600 31900 
CFMW-012a 06/20/2017 CFMW-012a-GW N 0.62 U 0.62 U 0.64 U 0.64 U 85.7 79.3 2 U 2 U NM NM 7 U 7 U 139 90.2 
CFMW-014 06/27/2017 CFMW-014-GW N 0.62 U 0.62 U 2.2 2.1 169 158 720 720 111 27.4 7 U 7 U 3960 4110 J+
CFMW-015 06/27/2017 CFMW-015-GW N 0.82 J 0.62 U 77.7 92.1 76.5 67 8120 7780 97.3 36.9 7 U 7 U 52900 55300 J+
CFMW-016 06/29/2017 CFMW-016-GW N 0.62 U 0.62 U 0.64 U 0.64 U 213 199 2 U 2 U 1.5 UJ 1.5 UJ 7 U 7 U 338 352 J+
CFMW-016a 06/26/2017 CFMW-016a-GW N 4.4 2.6 0.64 U 0.64 U 141 97.1 2.1 J 2 U 1.5 U 1.5 U 7 U 7 U 293 J+ 275 
CFMW-017 06/26/2017 CFMW-017-GW N 0.62 U 0.62 U 1.1 J 0.67 J 87.9 88.9 103 93.6 1.5 U 1.5 U 7 U 7 U 1160 J+ 1220 
CFMW-018 06/20/2017 CFMW-018-GW N 0.62 U 0.62 U 0.64 U 0.64 U 168 155 78 74.9 J- 3.3 J 3.7 J 7 U 7 U 451 475 
CFMW-019 06/29/2017 CFMW-019-GW N 0.62 U 0.62 U 0.64 U 0.64 U 131 122 1230 1250 67.8 J- 44.5 J- 24.9 7 U 3720 3390 J+
CFMW-019a 06/26/2017 CFMW-019a-GW N 1 J 0.62 U 1.8 J 1.3 J 54.5 46.8 2 U 2.8 J NM NM 7.9 J 7 U 179 J+ 145 
CFMW-020 06/26/2017 CFMW-020-GW N 0.62 U 0.62 U 0.64 U 0.64 U 193 199 2 J 2 U 1.5 U 1.5 U 18.4 7 U 489 J+ 517 
CFMW-021 06/26/2017 CFMW-021-GW N 0.62 U 0.62 U 0.64 U 0.64 U 110 109 321 302 18.9 7.5 7 U 7 U 1930 J+ 1810 
CFMW-022 06/26/2017 CFMW-022-GW N 0.62 U 0.62 U 0.64 U 0.64 U 171 170 13.3 11.8 1.5 U 1.5 U 7 U 7 U 573 J+ 607 
CFMW-023 06/27/2017 CFMW-023-GW N 0.62 U 0.62 U 0.72 J 0.64 U 186 170 5.9 J 5.7 J 1.5 U 1.5 U 10.2 J 7 U 736 708 J+
CFMW-025a 06/22/2017 CFMW-025a-GW N 0.62 U 0.62 U 5.3 1.6 J 232 122 2 U 2 U NM NM 45.5 7 U 413 422 
CFMW-025b 06/22/2017 CFMW-025b-GW N 0.62 U 0.62 U 0.64 U 0.64 U 313 295 2 U 2 U NM NM 23.5 7 U 515 525 
CFMW-026 06/22/2017 CFMW-026-GW N 0.62 U 0.62 U 0.64 U 0.64 U 272 266 2 U 2 U 1.5 U 1.5 U 7 U 7 U 1150 1260 
CFMW-027 06/26/2017 CFMW-027-GW N 0.62 U 0.62 U 0.64 U 0.64 U 146 148 560 520 62 46.3 7 U 7 U 5160 5190 
CFMW-028 06/26/2017 CFMW-028-GW N 0.62 U 0.62 U 0.64 U 0.64 U 181 177 315 304 10.7 10.5 7 U 7 U 3800 J+ 3770 
CFMW-028a 06/27/2017 CFMW-028a-GW N 0.62 U 0.62 U 10.2 9.4 53.5 40.2 2 U 2 U 1.5 U 1.5 U 7 U 7 U 286 293 J+
CFMW-029 06/26/2017 CFMW-029-GW N 0.62 U 0.62 U 0.66 J 0.64 U 147 141 128 116 19.7 5.4 7 U 7 U 2570 J+ 2570 
CFMW-031 06/21/2017 CFMW-DUP13-GW FD 0.62 U 0.62 U 0.64 U 0.64 U 147 150 103 100 3.5 J 3.1 J 7 U 7 U 2770 J- 2900 
CFMW-031 06/21/2017 CFMW-031-GW N 0.62 U 0.62 U 0.64 U 0.64 U 150 151 104 101 2.8 J 2.4 J 7 U 7 U 2800 J- 2900 
CFMW-032 06/20/2017 CFMW-DUP12-GW FD 0.62 U 0.62 U 0.64 U 0.64 U 158 145 470 483 J- 129 J 135 J 7 U 7 U 8570 8400 
CFMW-032 06/20/2017 CFMW-032-GW N 0.62 U 0.62 U 0.64 U 0.64 U 156 146 478 494 J- 46.1 J 45.9 J 7 U 7 U 8460 8420 
CFMW-032a 06/27/2017 CFMW-032a-GW N 0.64 J 0.62 U 0.64 U 0.64 U 464 412 2 U 2 U 1.5 U 1.5 U 11.3 J 7 U 241 193 J+
CFMW-033 06/19/2017 CFMW-033-GW N 0.62 U 0.62 U 0.64 U 0.64 U 143 134 181 190 10.6 5.7 7 U 7 U 3250 3220 
CFMW-034 06/19/2017 CFMW-034-GW N 0.62 U 0.62 U 0.64 U 0.64 U 176 157 287 287 24.9 6.7 7 U 7 U 6590 6500 
CFMW-035 06/20/2017 CFMW-035-GW N 0.62 U 0.62 U 13.2 11.3 745 702 53 51.4 J- 4.4 J- 4.6 J 47.3 7 U 209 190 
CFMW-037 06/20/2017 CFMW-037-GW N 0.62 U 0.62 U 0.64 U 0.64 U 298 288 75.8 6 J- 2.1 J 1.5 U 7 U 7 U 1030 1100 
CFMW-038 06/27/2017 CFMW-038-GW N 0.62 U 0.62 U 0.64 U 0.64 U 266 231 298 197 4.8 J 4.4 J 7 U 7 U 2810 2830 J+
CFMW-040 06/20/2017 CFMW-040-GW N 0.62 U 0.62 U 0.64 U 0.64 U 184 175 385 391 J- 40.4 45 7 U 7 U 2830 2560 
CFMW-042 06/20/2017 CFMW-042-GW N 0.62 U 0.62 U 0.64 U 0.64 U 178 171 395 391 J- 27.6 J- 21.1 7 U 7 U 2780 2590 

Zinc FluorideSample Location Sample Date Sample Designation Sample Type Antimony Arsenic Barium Cyanide, Free Cyanide, Total
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Table 2. Groundwater and Flathead River Elevation Data Measured Throughout the Phase I Site Characterization
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved
Zinc FluorideSample Location Sample Date Sample Designation Sample Type Antimony Arsenic Barium Cyanide, Free Cyanide, Total

CFMW-043 06/21/2017 CFMW-043-GW N 0.62 U 0.62 U 0.64 U 0.64 U 171 169 535 530 120 66.2 7 U 7 U 2020 J- 2210 
CFMW-044 06/21/2017 CFMW-044-GW N 0.62 U 0.62 U 0.64 U 0.64 U 125 147 69.5 89.4 4.5 J 2.8 J 15.9 J 7 U 1400 J- 1580 
CFMW-044a 06/23/2017 CFMW-044a-GW N 0.62 U 0.62 U 1.5 J 1.5 J 35.5 31 119 120 7.8 10.3 12.9 J 7 U 2250 J+ 2350 
CFMW-044b 06/23/2017 CFMW-044b-GW N 0.62 U 0.62 U 0.64 U 0.64 U 374 352 10.5 10.1 1.5 U 1.5 U 384 7.2 J 138 J+ 116 
CFMW-045 06/28/2017 CFMW-045-GW N 0.62 U 0.62 U 0.64 U 0.64 U 175 156 450 428 33.7 J- 14.4 J- 7 U 7 U 2150 J- 2370 J+
CFMW-045a 06/23/2017 CFMW-045a-GW N 0.62 U 0.62 U 0.64 U 0.64 U 127 124 63.2 67.3 1.6 J 2.4 J 7 U 7 U 3400 J+ 3230 
CFMW-047 06/21/2017 CFMW-047-GW N 0.62 U 0.62 U 0.64 U 0.64 U 209 201 119 120 10 4.1 J 7 U 7 U 1920 2100 
CFMW-049 06/21/2017 CFMW-049-GW N 0.62 U 0.62 U 0.64 U 0.64 U 276 276 89.7 89.8 5.5 4.7 J 7 U 7 U 720 J- 815 
CFMW-049a 06/21/2017 CFMW-049a-GW N 0.62 U 0.62 U 0.64 U 0.64 U 371 275 58.6 38.2 1.8 J 1.6 J 7 U 7 U 405 J- 444 
CFMW-050 06/21/2017 CFMW-050-GW N 0.62 U 0.62 U 0.64 U 0.64 U 276 271 106 105 4.5 J 3.9 J 7 U 7 U 744 J- 808 
CFMW-053 06/28/2017 CFMW-053-GW N 0.62 U 0.62 U 0.64 U 0.64 U 145 132 239 238 5.2 J- 3.3 J- 7 U 7 U 1610 J- 1740 J+
CFMW-053a 06/28/2017 CFMW-053a-GW N 10 8.2 0.64 U 0.64 U 2310 2120 2 U 2 U NM NM 15.5 J 7.8 J 487 J- 595 J+
CFMW-054 06/21/2017 CFMW-054-GW N 0.62 U 0.62 U 0.64 U 0.64 U 148 145 302 284 40.3 19.1 7 U 7 U 1880 1910 
CFMW-056 06/22/2017 CFMW-056-GW N 0.62 U 0.62 U 0.74 J 0.64 U 144 135 2 U 2 U NM NM 907 7 U 194 180 
CFMW-056a 06/22/2017 CFMW-056a-GW N 0.62 U 0.62 U 1.9 J 0.99 J 186 170 2 U 2 U 1.5 U 1.5 U 11.6 J 7 U 569 649 
CFMW-056b 06/22/2017 CFMW-056b-GW N 0.62 U 0.62 U 0.64 U 0.64 U 152 149 2 U 2 U NM NM 7 U 7 U 188 188 
CFMW-057 06/28/2017 CFMW-057-GW N 0.62 U 0.62 U 1.7 J 0.64 U 121 111 2 U 2 U NM NM 770 8.8 J 204 J- 209 
CFMW-057a 06/28/2017 CFMW-057a-GW N 1.6 J 0.62 U 0.64 J 0.64 U 98 89.7 2 U 2 U NM NM 7 U 7 U 322 J- 337 J+
CFMW-059 06/21/2017 CFMW-059-GW N 0.62 U 0.62 U 0.64 U 0.64 U 158 145 2 U 2 U NM NM 7 U 7 U 124 96 
CFMW-059a 06/28/2017 CFMW-059a-GW N 0.62 U 0.62 U 4.6 3.7 147 125 2 U 2 U NM NM 7 U 7 U 185 J- 157 J+
CFMW-061 06/23/2017 CFMW-061-GW N 0.62 U 0.62 U 0.64 U 0.64 U 232 226 2 U 2 U 1.5 U 1.5 U 7 U 7 U 601 J+ 638 
CFMW-064 06/23/2017 CFMW-DUP14-GW FD 0.62 U 0.62 U 0.64 U 0.64 U 344 336 60.5 61.5 1.5 U 1.5 U 7 U 7 U 288 J+ 312 
CFMW-064 06/23/2017 CFMW-064-GW N 0.62 U 0.62 U 0.64 U 0.64 U 345 339 60.1 62.6 1.5 U 1.5 U 7 U 7 U 302 J+ 307 

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs
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Table 3. Summary of Groundwater Samples Collected During Rounds 1 through 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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Sample 
Location Location Type Screen Type Date Completed

Round 1
Date Completed

Round 2
Date Completed

Round 3
Date Completed

Round 4
CFMW-001 Existing Monitoring Well Upper Hydrogeologic Unit 9/20/2016 12/12/2017 3/20/2017 6/19/2017
CFMW-002 New Monitoring Well Upper Hydrogeologic Unit 9/12/2016 Insufficient Water to sample 3/24/2017 6/27/2017
CFMW-003 New Monitoring Well Upper Hydrogeologic Unit 9/14/2016 12/9/2016 3/22/2017 6/27/2017
CFMW-003a New Monitoring Well Below Upper Hydrogeologic Unit 9/20/2016 12/12/2016 3/20/2017 6/19/2017
CFMW-007 Existing Monitoring Well Upper Hydrogeologic Unit 9/21/2016 12/12/2016 3/28/2017 6/19/2017
CFMW-008 Existing Monitoring Well Upper Hydrogeologic Unit 9/21/2016 12/16/2016 3/28/2017 6/20/2017
CFMW-008a New Monitoring Well Upper Hydrogeologic Unit 9/15/2016 12/16/2016 3/28/2017 6/28/2017
CFMW-010 New Monitoring Well Upper Hydrogeologic Unit 9/12/2016 12/15/2016 3/24/2017 6/27/2017
CFMW-011 New Monitoring Well Upper Hydrogeologic Unit 9/13/2016 12/8/2016 3/27/2017 6/28/2017
CFMW-011a New Monitoring Well Below Upper Hydrogeologic Unit 9/20/2016 12/14/2016 3/21/2017 6/29/2017
CFMW-012 Existing Monitoring Well Upper Hydrogeologic Unit 9/12/2016 12/14/2016 3/22/2017 6/23/2017
CFMW-012a New Monitoring Well Below Upper Hydrogeologic Unit 9/15/2016 12/13/2016 3/20/2017 6/20/2017
CFMW-014 Existing Monitoring Well Upper Hydrogeologic Unit 9/12/2016 12/15/2016 3/29/2017 6/27/2017
CFMW-015 Existing Monitoring Well Upper Hydrogeologic Unit 9/12/2016 12/15/2016 3/29/2017 6/27/2017
CFMW-016 New Monitoring Well Upper Hydrogeologic Unit Insufficient Water to sample Insufficient Water to sample 3/28/2017 6/29/2017
CFMW-016a New Monitoring Well Upper Hydrogeologic Unit 9/21/2016 12/14/2016 3/27/2017 6/26/2017
CFMW-017 Existing Monitoring Well Upper Hydrogeologic Unit Insufficient Water to sample Insufficient Water to sample 3/28/2017 6/26/2017
CFMW-018 New Monitoring Well Upper Hydrogeologic Unit Insufficient Water to sample Insufficient Water to sample 3/28/2017 6/20/2017
CFMW-019 Existing Monitoring Well Upper Hydrogeologic Unit 9/12/2016 12/15/2016 3/29/2017 6/29/2017
CFMW-019a New Monitoring Well Below Upper Hydrogeologic Unit 9/20/2016 12/14/2016 3/27/2017 6/26/2017
CFMW-020 Existing Monitoring Well Upper Hydrogeologic Unit 9/20/2016 12/13/2016 3/21/2017 6/26/2017
CFMW-021 Existing Monitoring Well Upper Hydrogeologic Unit 9/12/2016 12/14/2016 3/29/2017 6/26/2017
CFMW-022 New Monitoring Well Upper Hydrogeologic Unit 9/13/2016 12/9/2016 3/28/2017 6/26/2017
CFMW-023 Existing Monitoring Well Upper Hydrogeologic Unit 9/21/2016 12/19/2016 3/21/2017 6/27/2017
CFMW-025 Existing Monitoring Well Upper Hydrogeologic Unit Insufficient Water to sample Insufficient Water to sample Well Destroyed, unable to sample Insufficient Water to sample
CFMW-025a New Monitoring Well Below Upper Hydrogeologic Unit 9/13/2016 12/5/2016 3/24/2017 6/22/2017
CFMW-025b Existing Monitoring Well Upper Hydrogeologic Unit 9/13/2016 12/7/2016 3/20/2017 6/22/2017
CFMW-026 New Monitoring Well Upper Hydrogeologic Unit 9/13/2016 12/5/2016 3/20/2017 6/22/2017
CFMW-027 New Monitoring Well Upper Hydrogeologic Unit 9/13/2016 12/14/2016 3/27/2017 6/26/2017
CFMW-028 New Monitoring Well Upper Hydrogeologic Unit 9/13/2016 12/5/2016 3/20/2017 6/26/2017
CFMW-028a New Monitoring Well Upper Hydrogeologic Unit 9/20/2016 12/9/2016 3/21/2017 6/27/2017
CFMW-029 New Monitoring Well Upper Hydrogeologic Unit 9/13/2016 12/14/2016 3/24/2017 6/26/2017
CFMW-031 Existing Monitoring Well Upper Hydrogeologic Unit 9/15/2016 12/9/2016 3/21/2017 6/21/2017
CFMW-032 New Monitoring Well Upper Hydrogeologic Unit 9/15/2016 12/13/2016 3/27/2017 6/20/2017
CFMW-032a New Monitoring Well Below Upper Hydrogeologic Unit 9/16/2016 12/16/2016 3/29/2017 6/27/2017
CFMW-033 New Monitoring Well Upper Hydrogeologic Unit 9/15/2016 12/6/2016 3/21/2017 6/19/2017
CFMW-034 New Monitoring Well Upper Hydrogeologic Unit 9/14/2016 12/13/2016 3/21/2017 6/19/2017
CFMW-035 New Monitoring Well Upper Hydrogeologic Unit 9/13/2016 12/13/2016 3/21/2017 6/20/2017
CFMW-037 New Monitoring Well Upper Hydrogeologic Unit 9/16/2016 12/8/2016 3/23/2017 6/20/2017
CFMW-038 New Monitoring Well Upper Hydrogeologic Unit 9/14/2016 12/9/2016 3/24/2017 6/27/2017



Table 3. Summary of Groundwater Samples Collected During Rounds 1 through 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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Sample 
Location Location Type Screen Type Date Completed

Round 1
Date Completed

Round 2
Date Completed

Round 3
Date Completed

Round 4
CFMW-040 New Monitoring Well Upper Hydrogeologic Unit 9/14/2016 12/13/2016 3/30/2017 6/20/2017
CFMW-042 New Monitoring Well Upper Hydrogeologic Unit 9/14/2016 Insufficient Water to sample Insufficient Water to sample 6/20/2017
CFMW-043 New Monitoring Well Upper Hydrogeologic Unit 9/13/2016 12/14/2016 3/20/2017 6/21/2017
CFMW-044 Existing Monitoring Well Upper Hydrogeologic Unit 9/15/2016 12/9/2016 3/28/2017 6/21/2017
CFMW-044a New Monitoring Well Upper Hydrogeologic Unit 9/19/2016 12/19/2016 3/21/2017 6/23/2017
CFMW-044b Existing Monitoring Well Below Upper Hydrogeologic Unit 9/19/2016 12/19/2016 3/24/2017 6/23/2017
CFMW-045 New Monitoring Well Upper Hydrogeologic Unit 9/15/2016 12/14/2016 3/23/2017 6/28/2017
CFMW-045a New Monitoring Well Upper Hydrogeologic Unit 9/19/2016 12/9/2016 3/24/2017 6/23/2017
CFMW-047 New Monitoring Well Upper Hydrogeologic Unit 9/14/2016 12/15/2016 3/23/2017 6/21/2017
CFMW-049 Existing Monitoring Well Upper Hydrogeologic Unit 9/21/2016 12/15/2016 3/23/2017 6/21/2017
CFMW-049a New Monitoring Well Upper Hydrogeologic Unit 9/16/2016 12/15/2016 3/23/2017 6/21/2017
CFMW-050 New Monitoring Well Upper Hydrogeologic Unit 9/19/2016 12/15/2016 3/23/2017 6/21/2017
CFMW-053 Existing Monitoring Well Upper Hydrogeologic Unit 9/14/2016 12/12/2016 Insufficient Water to sample 6/28/2017
CFMW-053a New Monitoring Well Below Upper Hydrogeologic Unit 9/19/2016 12/19/2016 3/27/2017 6/28/2017
CFMW-054 New Monitoring Well Upper Hydrogeologic Unit 9/14/2016 12/12/2016 3/22/2017 6/21/2017
CFMW-056 Existing Monitoring Well Below Upper Hydrogeologic Unit 9/20/2016 12/13/2016 3/22/2017 6/22/2017
CFMW-056a New Monitoring Well Below Upper Hydrogeologic Unit 9/20/2016 12/6/2016 3/30/2017 6/22/2017
CFMW-056b New Monitoring Well Upper Hydrogeologic Unit 9/13/2016 12/12/2016 3/21/2017 6/22/2017
CFMW-057 Existing Monitoring Well Below Upper Hydrogeologic Unit 9/19/2016 12/5/2016 3/29/2017 6/28/2017
CFMW-057a New Monitoring Well Below Upper Hydrogeologic Unit 9/19/2016 12/16/2016 3/22/2017 6/28/2017
CFMW-059 New Monitoring Well Upper Hydrogeologic Unit 9/15/2016 12/12/2016 3/23/2017 6/21/2017
CFMW-059a New Monitoring Well Below Upper Hydrogeologic Unit 9/19/2016 12/16/2016 3/29/2017 6/28/2017
CFMW-061 New Monitoring Well Upper Hydrogeologic Unit 9/15/2016 12/7/2016 3/23/2017 6/23/2017
CFMW-064 New Monitoring Well Upper Hydrogeologic Unit 9/15/2016 12/7/2016 3/23/2017 6/23/2017



Table 4. Summary of Surface Water Samples Collected During Rounds 1 through 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Sample 
Location Site Feature Date Completed

Round 1
Date Completed

Round 2
Date Completed

Round 3
Date Completed

Round 4
CFSWP-001 Flathead River 9/16/2016 12/2/2016 4/4/2017 6/14/2017
CFSWP-002 Flathead River 9/16/2016 12/2/2016 4/4/2017 6/14/2017
CFSWP-003 Seep Area 9/9/2016 12/1/2016 3/16/2017 6/14/2017
CFSWP-004 Seep Area 9/9/2016 12/1/2016 3/16/2017 6/14/2017
CFSWP-005 Seep Area 9/9/2016 12/1/2016 3/16/2017 6/14/2017
CFSWP-006 Flathead River 9/9/2016 12/1/2016 3/16/2017 6/14/2017
CFSWP-007 Flathead River 9/16/2016 12/2/2016 3/16/2017 6/14/2017
CFSWP-008 Flathead River 9/16/2016 12/2/2016 4/4/2017 6/14/2017
CFSWP-009 Cedar Creek Reservoir Overflow Ditch 6/7/2016 DRY 4/3/2017 6/12/2017
CFSWP-010 Cedar Creek Reservoir Overflow Ditch 6/7/2016 DRY 3/15/2017 6/12/2017
CFSWP-011 Cedar Creek Reservoir Overflow Ditch 6/7/2016 DRY 4/3/2017 6/12/2017
CFSWP-012 Cedar Creek Reservoir Overflow Ditch 6/7/2016 DRY 4/3/2017 6/12/2017
CFSWP-013 Cedar Creek Reservoir Overflow Ditch 6/7/2016 11/30/2016 3/15/2017 6/12/2017
CFSWP-014 Cedar Creek 8/29/2016 11/30/2016 3/13/2017 6/13/2017

CFSWP-015 Cedar Creek 8/29/2016 11/30/2016 and 
12/20/2016 3/13/2017 6/13/2017

CFSWP-016 Cedar Creek 8/29/2016 11/30/2016 3/13/2017 6/12/2017
CFSWP-017 Flathead River 9/16/2016 12/2/2016 4/4/2017 6/14/2017
CFSWP-018 South Percolation Ponds 6/6/2016 12/1/2016 4/3/2017 6/15/2017
CFSWP-019 South Percolation Ponds 6/6/2016 12/1/2016 4/3/2017 6/15/2017
CFSWP-020 South Percolation Ponds 6/6/2016 12/1/2016 3/16/2017 6/15/2017
CFSWP-021 Northern SW Area 6/6/2016 11/30/2016 3/15/2017 6/15/2017
CFSWP-022 Northern SW Area 6/6/2016 DRY 4/3/2017 DRY
CFSWP-023 Northwest Percolation Pond DRY DRY 4/3/2017 DRY
CFSWP-024 Northeast Percolation Pond DRY DRY DRY 6/15/2017
CFSWP-025 Cedar Creek NA 12/20/2016 3/13/2017 6/13/2017
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Table 5. Summary of Field Parameters Measured during Groundwater Sampling
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4
CFMW-001 12.28 6.62 8.47 11.3 0.347 0.431 0.361 0.411 0 1.08 0.64 0.38 6.67 6.81 7.67 8.04 -31 5 -156 -53 508 928 411.00 106
CFMW-002 8.45 DRY 7.48 11.06 0.909 DRY 1.07 0.377 1.96 DRY 11.63 0 8.1 DRY 7.72 7.94 319 DRY 331 335 20.5 DRY 15.3 38
CFMW-003 8.37 7.94 8.69 11.28 2.62 2.56 2.63 2.54 0.97 0.51 1.01 0 7.36 7.09 6.94 6.83 350 98 152 155 184 987 55.6 79.6
CFMW-003a 9.77 7.99 8.78 11.9 0.281 0.312 0.244 0.29 1.59 0.85 0.59 0.47 9.1 8.58 8.94 8.92 -514 -132 -223 -168 1000 30.2 0 149
CFMW-007 8.24 5.67 6.47 9.73 0.362 0.435 0.417 0.394 2.33 0.64 0.29 0.44 8.46 7.41 8.03 8.41 330 -78 -134 -105 99.6 198 155.00 52
CFMW-008 10.16 6.99 5.88 10.37 0.63 0.832 0.802 0.727 1.23 1.98 2.07 0.88 9.32 7.15 7.06 5.91 181 -216 -214 38 183 36.9 207 339
CFMW-008a 9.82 5.52 7.1 12.22 4.9 5.73 6.08 5.61 4.25 3.15 1.7 0 14 13.14 12.73 12.59 -360 -285 -258 -153 46 15.7 2.84 0
CFMW-010 9.97 8.12 7.7 9.94 2.01 1.06 0.964 0.658 1 3.18 4.79 0 9 9.25 8.38 8.29 252 225 294 315 393 899 16.2 123
CFMW-011 8.5 5.86 7.1 9.06 0.385 0.451 0.509 0.387 12.83 9.98 8.31 0.53 7.28 7.7 7.6 7.55 299 279 347 307 299 0 0 0
CFMW-011a 8.9 6.04 7.43 9 0.271 0.392 0.362 0.383 1.31 1.21 0.69 0.55 10.18 7.67 7.97 7.46 -599 -53 -151 -70 514 584 259 114
CFMW-012 8.58 6.56 7.13 9.33 1.05 1.14 1.3 3.86 4.31 11.33 6.75 0 9.04 9.2 8.06 9.56 223 269 341 184 1.07 0 0 0
CFMW-012a 8.23 6.22 5.73 8.96 0.378 0.398 0.374 0.395 0 1.57 1.5 1.1 7.13 7.49 7.06 7.57 -53 -48 -10 -10 67.7 64.1 NA 73
CFMW-014 8.99 7.63 7.36 13 1.04 1.38 1.25 0.456 0 1.67 8.01 0.37 7.33 7.7 7.36 7.91 296 336 374 343 0 0 0 0
CFMW-015 11.24 7.71 7.34 10.5 2.56 1.76 2.63 3.25 0 0.87 1.52 0 9.47 9.83 9.29 9.63 102 111 202 162 6.26 0 0 0
CFMW-016 DRY DRY 7.82 10.87 DRY DRY 0.385 0.344 DRY DRY 10.02 9.31 DRY DRY 7.13 7.81 DRY DRY 209 189 DRY DRY 0 138
CFMW-016a 9.04 6.47 8.2 9.69 0.371 0.319 0.44 0.318 0 8.86 9.5 8.08 11.39 8.84 7.34 11.53 -67 103 183 19 41.4 30.7 18.7 81.2
CFMW-017 DRY DRY 7.99 10.59 DRY DRY 0.892 0.357 DRY DRY 7.92 7.47 DRY DRY 8.52 8.12 DRY DRY 292 305 DRY DRY 6.72 0
CFMW-018 DRY DRY 7.64 10.95 DRY DRY 0.396 0.448 DRY DRY 10.93 9.87 DRY DRY 7.46 7.47 DRY DRY 275 282 DRY DRY 35.70 109
CFMW-019 10.62 7.09 7.37 10.19 0.839 0.962 1.18 1.05 3.37 1.2 2.99 2.45 7.69 7.86 7.27 7.42 306 251 347 357 10.9 34 0 36.4
CFMW-019a 11.79 7.25 7.51 10.59 0.374 0.342 0.317 0.346 1.23 1.97 0.41 0.72 10.24 8.38 8.62 7.96 -624 -137 -244 -116 1000 301 794 88.7
CFMW-020 11.5 7.73 7.94 9.66 0.408 0.491 0.528 0.365 4.79 9.82 9.50 8.62 7.22 7.54 7.14 7.81 115 123 69 175 0 0 21.70 0
CFMW-021 9.09 9.6 7.84 10.94 0.631 0.927 1.17 0 6.71 4.49 5.68 0.481 7.11 7.84 7.69 7.64 256 302 326 309 4.7 0 0.00 18.1
CFMW-022 11.64 5.16 8.09 10.5 0.394 0.514 0.498 0.338 3.6 10.65 9.63 3.53 7.61 7.24 7.48 7.56 287 310 316 278 48.7 0 0 0
CFMW-023 10.38 7.26 7.6 9.08 0.449 0.385 0.458 0.396 6.29 9.38 9.64 10.57 7.59 6.72 7.35 7.31 140 119 77 250 8.24 0 23.10 0
CFMW-025 DRY DRY DESTROYED DRY DRY DRY DESTROYED DRY DRY DRY DESTROYED DRY DRY DRY DESTROYED DRY DRY DRY DESTROYED DRY DRY DRY DESTROYED DRY
CFMW-025a 9.13 8.15 8.45 13.17 0.386 1.15 0.385 0.393 1.13 4.25 1.22 0 7.92 6.16 7.71 7.62 -80 -153 -183 -93 0 NA 99.30 773
CFMW-025b 9.52 10.1 8.55 10.89 0.43 0.402 0.431 0.401 0.99 4.98 2.11 0 8.3 7.77 7.72 7.95 -89 73 -55 -188 39.4 NA 29.40 43.5
CFMW-026 9.26 7.03 8.49 10.28 0.468 0.523 0.425 0.433 5.54 10.03 9.96 0 7.94 7.64 7.49 7.43 155 135 142 91 0 36.8 1.3 1.52
CFMW-027 8.9 5.55 7.5 15.06 0.612 0.626 0.674 0.562 2.34 7.08 8.96 0 7.7 7.78 7.03 7.64 291 315 383 332 89.6 312 0 0
CFMW-028 8.7 6.33 7.72 12.28 0.427 0.496 0.434 0.45 0 3.07 6.91 0 7.93 7.96 7.65 7.56 225 285 295 329 4.76 63.7 22.10 352
CFMW-028a 9.3 5.71 7.99 9.67 0.203 0.464 0.245 0.248 0 1.22 0.44 0.35 9.02 11.72 10.54 10.07 -399 -162 -92 -68 0 167 374 106
CFMW-029 8.34 8.2 8.06 12.17 0.496 0.476 0.545 0.383 10.88 8.71 9.11 1.92 7.38 7.66 7.39 7.71 276 289 303 298 0 0 3.13 0
CFMW-031 8.4 7.03 8.36 11.17 0.482 0.595 0.576 0.39 8.22 6.11 6.71 0 8.12 7.67 7.52 7.07 332 318 312 331 0 0 0.07 0
CFMW-032 8.43 7.18 8.28 10.5 0.965 1.22 1.13 1.08 4.33 3.71 6.05 0 7.77 6.8 7.13 6.74 353 290 322 327 0 0 7.27 71.5
CFMW-032a 12.17 5.73 7.61 12.24 6.4 3.91 6.44 5.15 2.51 2.51 0.09 0.73 14 12.74 13.11 12.63 -532 -89 -264 -146 0 80.1 23.90 0
CFMW-033 8.54 4.48 7.35 9.06 0.565 0.599 0.58 0.473 7.54 6.84 6.99 0 8.08 4.49 7.57 7.43 336 332 332 338 0 0 0 0
CFMW-034 8.53 7.83 9.46 11.89 0.509 0.676 0.645 0.498 34.64 2.88 6.17 0 7.2 7.32 7.19 7.27 267 270 243 338 0 0 0 337
CFMW-035 9.34 8.38 8.11 16.33 0.7 0.745 0.738 0.757 1.24 1.08 3.12 0 7.1 7.44 7.44 6.8 -204 -172 -185 -61 0 220 27.8 273
CFMW-037 13.44 7.76 8.46 10.67 0.376 0.401 0.413 0.431 7.64 8.16 4.93 10.84 8.25 7.74 7.66 7.83 261 245 239 310 97 0 39.6 7.82
CFMW-038 12.62 8.15 8.84 10.7 0.579 0.568 0.571 0.576 5.21 6.46 4.5 7.66 8.18 6.44 7.26 7.63 198 310 306 335 0 0 0 0
CFMW-040 10.29 7.81 9.05 12.67 0.558 0.522 0.519 0.574 6.89 7.08 7.19 3.44 7.47 7.61 6.99 7.22 329 255 304 362 0 0 27.8 0
CFMW-042 9.93 DRY DRY 10.78 0.543 DRY DRY 0.587 13.84 DRY DRY 0 7.41 DRY DRY 7.09 252 DRY DRY 374 0 DRY DRY 67.5
CFMW-043 9.34 5.98 8.02 10.94 0.561 0.562 0.535 0.619 7.76 10.96 6.8 2.48 7.33 7.65 7.48 7.02 325 253 291 350 0 102 19.6 49.6
CFMW-044 8.87 7.01 7.7 10.44 0.566 0.664 0.604 0.739 5.06 2.5 4.29 0 8.09 7.49 7.37 7.57 54 -128 -44 -196 0 0 0 13.5
CFMW-044a 9.5 7.75 8.64 9.31 2.01 0.312 0.382 0.428 0 0.94 0.42 0.55 12.25 9.1 9.18 8.5 -199 -95 37 105 0 4.17 NA 63.5
CFMW-044b 10.76 6.1 8.09 13.05 0.255 0.305 0.386 0.406 2.78 1.82 0.43 0.47 8.26 7.54 8.41 8.56 -340 -282 -275 -189 7.16 0 23.70 31.3
CFMW-045 14.01 8.39 7.37 10.94 0.552 0.595 0.559 0.569 6.74 8.04 7.58 0.84 7.49 7.58 7.01 7.36 322 309 279 322 0 58.9 22.3 0
CFMW-045a 11.08 7.42 8.42 11.2 0.394 0.25 0.484 0.543 0.85 9.24 0.12 0.38 9.85 9.63 7.99 8.1 56 63 -166 -122 25.3 37 14.80 0
CFMW-047 17.01 8.56 9.05 11.34 0.308 0.532 0.53 0.484 5.57 7.76 3.51 9.23 10.86 7.81 7.44 7.91 -20 305 276 327 0 0 62.1 3.72
CFMW-049 9.76 8.41 8.12 10.28 0.399 0.415 0.407 0.441 5.98 10.31 7.37 8.89 7.37 7.73 7.16 8.05 236 280 263 307 0 0 0.00 0.91
CFMW-049a 13.57 8.18 7.67 10.41 2.63 0.302 5.48 1.05 4.95 8.83 0.55 7.27 12.46 10.49 12.84 12.08 -178 212 -131 18 6.85 126 13.60 93.4
CFMW-050 9.44 7.97 8.39 10.74 0.392 0.415 0.408 0.459 6.87 10.3 7.59 9.79 8.18 7.79 7.5 8.07 247 252 228 289 0 25.2 9.23 16.9

ORP Turbidity
Sample Location

Temperature Conductivity DO pH
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Table 5. Summary of Field Parameters Measured during Groundwater Sampling
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4
ORP Turbidity

Sample Location
Temperature Conductivity DO pH

CFMW-053 11.06 6.06 DRY 9.83 0.536 0.577 DRY 0.516 6.92 8.94 DRY 0 7.55 7.64 DRY 7.49 259 297 DRY 316 0 612 DRY 0
CFMW-053a 9.16 8.38 8.47 12.3 9.3 5.52 9.52 7.15 1.01 6.35 0.51 0.62 14 12.46 13.22 10.53 -255 -129 -173 41 0 0.17 1.96 0
CFMW-054 12.91 8.79 8.6 12.44 0.534 0.558 0.582 0.521 13.02 8.51 7.24 3.53 7.51 7.67 7.49 7.46 259 303 327 293 0 0 0 0
CFMW-056 8.49 7.28 7.86 9.72 0.379 0.12 0.4 0.399 0 0.52 2.44 1.43 7.21 9.57 7.87 8.3 -211 -174 -214 -169 27 0 197.00 36.1
CFMW-056a 7.62 5.76 7.19 11.14 0.298 0.298 0.343 0.315 0 1.7 1.54 0.42 8.11 9.63 8.15 9.68 -390 -460 -318 -264 452 409 36.50 165
CFMW-056b 8.7 7.18 7.6 9.5 0.495 0.47 0.436 0.521 7.65 8.89 9.15 1.82 7.98 7.52 7.4 7.32 275 205 236 150 0 0 1.80 26.1
CFMW-057 13.48 5.34 6.82 8.47 0.212 0.26 0.298 0.394 4.71 3.32 2.68 2.02 8.01 8.36 8.21 7.97 -329 -235 -304 -184 9.16 14.1 39.50 43.1
CFMW-057a 12.31 4.77 6.79 11.76 8.32 2.89 2.95 1.52 0 6.03 1.90 2.63 12.8 12.91 12.24 12.57 -289 -146 -210 -96 6.85 45 57.70 3.86
CFMW-059 9.67 7.01 8 13.78 0.563 0.558 0.593 0.534 16.9 10.14 9.31 4.1 7.48 7.08 7.24 7.31 78 235 240 130 0 0 20.60 87.5
CFMW-059a 10.32 7.38 7.62 10.62 5.01 0.258 0.251 0.252 1.94 0.52 0.00 0.3 14 8.86 9.32 9.38 -595 -159 -287 -125 0 58.1 73.10 67.8
CFMW-061 13.91 10.59 9.6 11.06 0.4 0.526 0.398 0.413 0.2 0.3 3.18 0 7.6 7.21 7.54 7.39 -91 65 230 179 0 23.2 13.60 0
CFMW-064 10.21 8.05 7.02 12.28 0.406 0.434 0.399 0.431 0 4.72 3.71 0 7.66 7.8 7.54 7.5 236 223 273 295 0 370 142.00 649
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Table 6. Round 1-4 Groundwater in Monitoring Wells Screened in Upper Hydrogeologic Unit Analytical Results Statistical Summary
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

G
ro

up

D
et

er
m

in
an

d

M
at

ri
x

Fr
ac

tio
n

N
o.

 o
f R

es
ul

ts

U
ni

t

M
in

M
ax

M
ea

n

M
ed

ia
n

St
an

da
rd

 D
ev

ia
tio

n

5t
h 

Pe
rc

en
til

e

95
th

 P
er

ce
nt

ile

# 
> 

L
O

D

%
 >

 L
O

D

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

GENCHEM Alkalinity WG T 190 ug/l  26,700  1,570,000  330,604  255,500  245,834  146,550  824,150 190 100.00 - - - - - - - - -
GENCHEM Ammonia WG T 189 ug/l <72  34,100 920.2709 ND  4,447 ND 977.2 55 29.10 - - - - - - - - -
GENCHEM Chloride WG T 190 ug/l <30  91,000  4,183  2,130  9,048 592.3  9,473 188 98.95 - - - - - - - - -
GENCHEM Fluoride WG DI 50 ug/l <60  55,300  3,575  1,420  8,798 122.7  7,761 49 98.00 8 16 4000 8 16 4000 49 98 80
GENCHEM Fluoride WG T 190 ug/l <60  52,900  3,045  1,630  6,221 121.35  12,820 186 97.89 26 14 4000 26 14 4000 184 97 80
GENCHEM Hardness as calcium carbonate WG T 190 ug/l  28,000  1,240,000  241,868  211,000  175,305  88,100  582,400 190 100.00 - - - - - - - - -
GENCHEM Nitrate Nitrite as N WG T 189 ug/l <100  62,800  4,363  1,300  9,420 ND  24,960 164 86.77 17 9 10000 17 9 10000 - - -
GENCHEM Orthophosphate as P WG T 174 ug/l <48 325.0 ND ND ND ND ND 2 1.15 - - - - - - - - -
GENCHEM Sulfate WG T 190 ug/l  2,420  961,000  37,300  13,900  116,449  3,315  91,580 190 100.00 - - - - - - - - -
GENCHEM Total Dissolved Solids WG T 190 mg/l 63.0  2,440 424.2368 303.5 401.0619 168.25  1,328 190 100.00 - - - - - - - - -
GENCHEM Total Suspended Solids WG T 190 mg/l <1 782.0 42.9663 9.55 93.8228 n.d. 177.1 179 94.21 - - - - - - - - -
METALS Aluminum WG T 50 ug/l <18.2  6,950 275.714 38.7  1,000 ND 929.55 34 68.00 - - - - - - 1 2 2000
METALS Aluminum WG DI 190 ug/l <18.2  1,850 ND ND ND ND 102.77 24 12.63 - - - - - - 0 0 2000
METALS Antimony WG T 50 ug/l <0.62 4.4 ND ND ND ND 1.047 5 10.00 0 0 6 0 0 6 5 10 0.78
METALS Antimony WG DI 190 ug/l <0.62 2.6 ND ND ND ND ND 5 2.63 0 0 6 0 0 6 3 2 0.78
METALS Arsenic WG T 50 ug/l <0.64 80.2 4.1628 ND 15.5924 ND 11.85 14 28.00 4 8 10 4 8 10 50 100 0.052
METALS Arsenic WG DI 190 ug/l <0.64 92.6 2.684 ND 11.062 ND 9.455 43 22.63 9 5 10 9 5 10 190 100 0.052
METALS Barium WG DI 190 ug/l 18.7  1,010 212.6547 173.0 158.781 35.86 518.2 190 100.00 1 1 1000 0 0 2000 14 7 380
METALS Barium WG T 50 ug/l 26.0 953.0 209.61 171.0 158.3607 63.85 444.7 50 100.00 0 0 1000 0 0 2000 3 6 380
METALS Beryllium WG T 50 ug/l <0.24 0.4 ND ND ND ND ND 1 2.00 0 0 4 0 0 4 0 0 2.5
METALS Beryllium WG DI 190 ug/l <0.24 <0.24 ND ND ND ND ND 0 0.00 0 0 4 0 0 4 0 0 2.5
METALS Cadmium WG DI 190 ug/l <0.71 <0.71 ND ND ND ND ND 0 0.00 0 0 5 0 0 5 0 0 0.92
METALS Cadmium WG T 50 ug/l <0.71 <0.71 ND ND ND ND ND 0 0.00 0 0 5 0 0 5 0 0 0.92
METALS Calcium WG DI 190 ug/l  1,410  431,000  61,677  52,550  60,266  13,370  160,500 190 100.00 - - - - - - - - -
METALS Calcium WG T 50 ug/l  3,730  407,000  59,476  49,900  57,407  26,725  105,385 50 100.00 - - - - - - - - -
METALS Chromium WG T 50 ug/l <1.3 8.2 1.06 ND 1.2522 ND 3.11 8 16.00 0 0 100 0 0 100 50 100 0.035
METALS Chromium WG DI 190 ug/l <1.3 7.3 ND ND ND ND 2.11 19 10.00 0 0 100 0 0 100 190 100 0.035
METALS Cobalt WG T 50 ug/l <1.3 39.5 2.46 ND 6.6833 ND 5.93 16 32.00 - - - - - - 50 100 0.6
METALS Cobalt WG DI 190 ug/l <1.3 37.5 1.9617 ND 4.591 ND 7.065 46 24.21 - - - - - - 189 99 0.6
METALS Copper WG T 50 ug/l <1.4 59.5 3.594 ND 9.1866 ND 15.77 21 42.00 0 0 1300 0 0 1300 0 0 80
METALS Copper WG DI 190 ug/l <1.4 50.9 2.8079 ND 6.4279 ND 8.025 75 39.47 0 0 1300 0 0 1300 0 0 80
METALS Cyanide, Free WG DI 47 ug/l <1.5 66.2 13.0085 3.9 18.3704 ND 47.42 31 65.96 0 0 200 0 0 200 47 100 0.15
METALS Cyanide, Free WG T 88 ug/l <1.5 306.0 21.096 4.5 42.3556 ND 106.205 55 62.50 1 1 200 1 1 200 88 100 0.15
METALS Cyanide, Total WG T 190 ug/l <2  8,120 503.7821 105.0  1,207 ND  2,313 159 83.68 78 41 200 78 41 200 190 100 0.15
METALS Cyanide, Total WG DI 50 ug/l <2  7,780 469.434 97.3  1,354 ND  1,192 37 74.00 17 34 200 17 34 200 50 100 0.15
METALS Iron WG T 50 ug/l <42.4  72,900  2,860 309.5  10,731 ND  11,700 44 88.00 - - - - - - 9 18 1400
METALS Iron WG DI 190 ug/l <42.4  99,600  1,147 91.75  7,882 ND  1,558 112 58.95 - - - - - - 11 6 1400
METALS Lead WG T 50 ug/l <0.38 14.0 ND ND ND ND 1.575 6 12.00 0 0 15 0 0 15 0 0 15

DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL
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Table 6. Round 1-4 Groundwater in Monitoring Wells Screened in Upper Hydrogeologic Unit Analytical Results Statistical Summary
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

METALS Lead WG DI 190 ug/l <0.38 2.8 ND ND ND ND 0.2945 10 5.26 0 0 15 0 0 15 0 0 15
METALS Magnesium WG T 50 ug/l 65.6  56,500  15,677  15,650  8,110  7,078  20,210 50 100.00 - - - - - - - - -
METALS Magnesium WG DI 190 ug/l <63.6  49,800  14,772  15,300  7,272  3,972  22,650 186 97.89 - - - - - - - - -
METALS Manganese WG T 50 ug/l <2.5  1,270 72.244 2.55 222.438 ND 395.3 26 52.00 - - - - - - 9 18 43
METALS Manganese WG DI 190 ug/l <2.5  1,450 55.3611 ND 192.699 ND 210.1 81 42.63 - - - - - - 36 19 43
METALS Mercury WG DI 190 ug/l <0.17 <0.17 ND ND ND ND ND 0 0.00 0 0 2 0 0 2 190 100 0.063
METALS Mercury WG T 50 ug/l <0.17 <0.17 ND ND ND ND ND 0 0.00 0 0 2 0 0 2 50 100 0.063
METALS Nickel WG T 50 ug/l <1.4 10.2 1.56 ND 2.384 ND 8.305 8 16.00 0 0 100 - - - 0 0 39
METALS Nickel WG DI 190 ug/l <1.4 9.0 ND ND ND ND 2.91 19 10.00 0 0 100 - - - 0 0 39
METALS Potassium WG DI 190 ug/l 318.0  23,200  1,733 958.5  3,172 580.8  3,337 190 100.00 - - - - - - - - -
METALS Potassium WG T 50 ug/l 476.0  19,100  1,586 926.5  2,651 567.5  3,320 50 100.00 - - - - - - - - -
METALS Selenium WG DI 190 ug/l <0.73 17.1 ND ND ND ND 3.905 28 14.74 0 0 50 0 0 50 2 1 10
METALS Selenium WG T 50 ug/l <0.73 13.0 ND ND ND ND 4.5705 5 10.00 0 0 50 0 0 50 1 2 10
METALS Silver WG DI 190 ug/l <1.3 <1.3 ND ND ND ND ND 0 0.00 0 0 100 - - - 0 0 9.4
METALS Silver WG T 50 ug/l <1.3 <1.3 ND ND ND ND ND 0 0.00 0 0 100 - - - 0 0 9.4
METALS Sodium WG T 50 ug/l  3,510  834,000  75,114  33,100  156,160  4,021  293,700 50 100.00 - - - - - - - - -
METALS Sodium WG DI 190 ug/l <69  707,000  65,950  31,050  114,159  4,136  269,800 189 99.47 - - - - - - - - -
METALS Thallium WG DI 190 ug/l <0.26 <0.26 ND ND ND ND ND 0 0.00 0 0 2 0 0 2 190 100 0.02
METALS Thallium WG T 50 ug/l <0.26 <0.26 ND ND ND ND ND 0 0.00 0 0 2 0 0 2 50 100 0.02
METALS Vanadium WG T 50 ug/l <1.9 457.0 18.292 ND 82.7295 ND 10.575 8 16.00 - - - - - - 4 8 8.6
METALS Vanadium WG DI 190 ug/l <1.9 397.0 ND ND ND ND 12.06 23 12.11 - - - - - - 12 6 8.6
METALS Zinc WG T 50 ug/l <7  3,990 86.306 ND 563.3914 ND 24.72 10 20.00 1 2 2000 - - - 1 2 600
METALS Zinc WG DI 190 ug/l <7  1,220 ND ND ND ND 8.49 12 6.32 0 0 2000 - - - 1 1 600
SVOC 1,1'-Biphenyl WG T 154 ug/l <0.63 <0.66 ND ND ND ND ND 0 0.00 - - - - - - 154 100 0.083
SVOC 1,2,4,5-Tetrachlorobenzene WG T 154 ug/l <0.43 <0.45 ND ND ND ND ND 0 0.00 0 0 0.97 - - - 154 100 0.17
SVOC 1,4-Dioxane WG T 154 ug/l <3.1 <3.3 ND ND ND ND ND 0 0.00 - - - - - - 154 100 0.46
SVOC 2,2'-oxybis[1-chloropropane] WG T 154 ug/l <0.93 <0.97 ND ND ND ND ND 0 0.00 0 0 1400 - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WG T 154 ug/l <0.69 <0.72 ND ND ND ND ND 0 0.00 - - - - - - 0 0 24
SVOC 2,4,5-Trichlorophenol WG T 154 ug/l <0.49 <0.51 ND ND ND ND ND 0 0.00 0 0 1800 - - - 0 0 120
SVOC 2,4,6-Trichlorophenol WG T 154 ug/l <0.53 <0.55 ND ND ND ND ND 0 0.00 0 0 30 - - - 0 0 1.2
SVOC 2,4-Dichlorophenol WG T 154 ug/l <0.63 <0.66 ND ND ND ND ND 0 0.00 0 0 77 - - - 0 0 4.6
SVOC 2,4-Dimethylphenol WG T 154 ug/l <0.91 <0.95 ND ND ND ND ND 0 0.00 0 0 380 - - - 0 0 36
SVOC 2,4-Dinitrophenol WG T 154 ug/l <2.4 <2.5 ND ND ND ND ND 0 0.00 0 0 69 - - - 0 0 3.9
SVOC 2,4-Dinitrotoluene WG T 154 ug/l <1 <1.1 ND ND ND ND ND 0 0.00 0 0 1.1 - - - 154 100 0.24
SVOC 2,6-Dinitrotoluene WG T 154 ug/l <0.88 <0.92 ND ND ND ND ND 0 0.00 0 0 0.5 - - - 154 100 0.049
SVOC 2-Chloronaphthalene WG T 154 ug/l <0.61 <0.64 ND ND ND ND ND 0 0.00 0 0 1000 - - - - - -
SVOC 2-Chlorophenol WG T 154 ug/l <0.74 <0.77 ND ND ND ND ND 0 0.00 0 0 81 - - - 0 0 9.1
SVOC 2-Methylnaphthalene WG T 154 ug/l <0.88 <0.92 ND ND ND ND ND 0 0.00 - - - - - - 0 0 3.6

ROUX ASSOCIATES, INC. 2 of 5  2476.0001Y004.170/T6



Table 6. Round 1-4 Groundwater in Monitoring Wells Screened in Upper Hydrogeologic Unit Analytical Results Statistical Summary
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

G
ro

up

D
et

er
m

in
an

d

M
at

ri
x

Fr
ac

tio
n

N
o.

 o
f R

es
ul

ts

U
ni

t

M
in

M
ax

M
ea

n

M
ed

ia
n

St
an

da
rd

 D
ev

ia
tio

n

5t
h 

Pe
rc

en
til

e

95
th

 P
er

ce
nt

ile

# 
> 

L
O

D

%
 >

 L
O

D

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC 2-Methylphenol WG T 154 ug/l <1.3 <1.3 ND ND ND ND ND 0 0.00 - - - - - - - - -
SVOC 2-Nitroaniline WG T 154 ug/l <0.65 <0.68 ND ND ND ND ND 0 0.00 - - - - - - 0 0 19
SVOC 2-Nitrophenol WG T 154 ug/l <0.59 <0.62 ND ND ND ND ND 0 0.00 - - - - - - - - -
SVOC 3 & 4 Methylphenol WG T 154 ug/l <0.88 42.0 ND ND ND ND ND 2 1.30 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WG T 154 ug/l <1 <1.1 ND ND ND ND ND 0 0.00 154 100 0.21 - - - 154 100 0.13
SVOC 3-Nitroaniline WG T 154 ug/l <0.82 <0.86 ND ND ND ND ND 0 0.00 - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol WG T 154 ug/l <2 2.2 ND ND ND ND ND 1 0.65 0 0 13 - - - - - -
SVOC 4-Bromophenyl phenyl ether WG T 154 ug/l <1 <1.1 ND ND ND ND ND 0 0.00 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol WG T 154 ug/l <0.76 <0.79 ND ND ND ND ND 0 0.00 0 0 3000 - - - - - -
SVOC 4-Chloroaniline WG T 154 ug/l <0.73 <0.76 ND ND ND ND ND 0 0.00 - - - - - - 34 22 0.37
SVOC 4-Chlorophenyl phenyl ether WG T 154 ug/l <0.96 <1 ND ND ND ND ND 0 0.00 - - - - - - - - -
SVOC 4-Nitroaniline WG T 154 ug/l <0.48 <0.5 ND ND ND ND ND 0 0.00 - - - - - - 0 0 3.8
SVOC 4-Nitrophenol WG T 154 ug/l <4.7 <4.9 ND ND ND ND ND 0 0.00 0 0 60 - - - - - -
SVOC Acenaphthene WG T 154 ug/l <0.88 <0.92 ND ND ND ND ND 0 0.00 0 0 670 - - - 0 0 53
SVOC Acenaphthylene WG T 154 ug/l <0.65 <0.68 ND ND ND ND ND 0 0.00 - - - - - - - - -
SVOC Acetophenone WG T 154 ug/l <1 <1.1 ND ND ND ND ND 0 0.00 - - - - - - 0 0 190
SVOC Anthracene WG T 154 ug/l <0.57 <0.6 ND ND ND ND ND 0 0.00 0 0 2100 - - - 0 0 180
SVOC Atrazine WG T 154 ug/l <0.77 <0.81 ND ND ND ND ND 0 0.00 0 0 3 0 0 3 154 100 0.3
SVOC Benzaldehyde WG T 154 ug/l <0.86 <0.9 ND ND ND ND ND 0 0.00 - - - - - - 0 0 190
SVOC Benzo[a]anthracene WG T 154 ug/l <0.55 <0.58 ND ND ND ND ND 0 0.00 0 0 0.5 - - - - - -
SVOC Benzo[a]pyrene WG T 154 ug/l <0.16 <0.17 ND ND ND ND ND 0 0.00 154 100 0.05 0 0 0.2 154 100 0.003
SVOC Benzo[b]fluoranthene WG T 154 ug/l <0.44 <0.46 ND ND ND ND ND 0 0.00 0 0 0.5 - - - 154 100 0.034
SVOC Benzo[g,h,i]perylene WG T 154 ug/l <0.75 <0.78 ND ND ND ND ND 0 0.00 - - - - - - - - -
SVOC Benzo[k]fluoranthene WG T 154 ug/l <0.18 <0.19 ND ND ND ND ND 0 0.00 0 0 5 - - - 0 0 0.34
SVOC Bis(2-chloroethoxy)methane WG T 154 ug/l <0.69 <0.72 ND ND ND ND ND 0 0.00 - - - - - - 0 0 5.9
SVOC Bis(2-chloroethyl)ether WG T 154 ug/l <0.12 <0.13 ND ND ND ND ND 0 0.00 0 0 0.3 - - - 154 100 0.014
SVOC Bis(2-ethylhexyl) phthalate WG T 154 ug/l <0.72 2.4 ND ND ND ND ND 6 3.90 0 0 6 0 0 6 0 0 5.6
SVOC Butyl benzyl phthalate WG T 154 ug/l <0.6 <0.63 ND ND ND ND ND 0 0.00 0 0 1500 - - - 0 0 16
SVOC Caprolactam WG T 154 ug/l <1.1 <1.1 ND ND ND ND ND 0 0.00 - - - - - - 0 0 990
SVOC Carbazole WG T 154 ug/l <0.85 <0.89 ND ND ND ND ND 0 0.00 - - - - - - - - -
SVOC Chrysene WG T 154 ug/l <0.67 <0.7 ND ND ND ND ND 0 0.00 0 0 50 - - - 0 0 3.4
SVOC Dibenz(a,h)anthracene WG T 154 ug/l <0.09 <0.094 ND ND ND ND ND 0 0.00 0 0 0.05 - - - 154 100 0.003
SVOC Dibenzofuran WG T 154 ug/l <0.85 <0.89 ND ND ND ND ND 0 0.00 - - - - - - 0 0 0.79
SVOC Diethyl phthalate WG T 154 ug/l <1 <1 ND ND ND ND ND 0 0.00 0 0 17000 - - - - - -
SVOC Dimethyl phthalate WG T 154 ug/l <0.98 <1 ND ND ND ND ND 0 0.00 0 0 270000 - - - - - -
SVOC Di-n-butyl phthalate WG T 154 ug/l <0.82 1.3 ND ND ND ND ND 3 1.95 0 0 2000 - - - - - -
SVOC Di-n-octyl phthalate WG T 154 ug/l <0.69 <0.72 ND ND ND ND ND 0 0.00 - - - - - - 0 0 20
SVOC Fluoranthene WG T 154 ug/l <0.72 <0.75 ND ND ND ND ND 0 0.00 0 0 130 - - - 0 0 80
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC Fluorene WG T 154 ug/l <0.8 <0.84 ND ND ND ND ND 0 0.00 0 0 1100 - - - 0 0 29
SVOC Hexachlorobenzene WG T 154 ug/l <0.47 <0.49 ND ND ND ND ND 0 0.00 154 100 0.2 0 0 1 154 100 0.01
SVOC Hexachlorobutadiene WG T 154 ug/l <0.76 <0.79 ND ND ND ND ND 0 0.00 0 0 5 - - - 154 100 0.14
SVOC Hexachlorocyclopentadiene WG T 154 ug/l <0.61 <0.64 ND ND ND ND ND 0 0.00 0 0 50 0 0 50 154 100 0.041
SVOC Hexachloroethane WG T 154 ug/l <0.09 <0.094 ND ND ND ND ND 0 0.00 0 0 30 - - - 0 0 0.33
SVOC Indeno[1,2,3-cd]pyrene WG T 154 ug/l <0.21 <0.22 ND ND ND ND ND 0 0.00 0 0 0.5 - - - 154 100 0.034
SVOC Isophorone WG T 154 ug/l <0.67 <0.7 ND ND ND ND ND 0 0.00 0 0 400 - - - 0 0 78
SVOC Naphthalene WG T 154 ug/l <0.8 <0.84 ND ND ND ND ND 0 0.00 0 0 100 - - - 154 100 0.17
SVOC Nitrobenzene WG T 154 ug/l <0.49 <0.51 ND ND ND ND ND 0 0.00 0 0 17 - - - 154 100 0.14
SVOC N-Nitrosodi-n-propylamine WG T 154 ug/l <0.83 <0.87 ND ND ND ND ND 0 0.00 0 0 0.5 - - - 154 100 0.011
SVOC N-Nitrosodiphenylamine WG T 154 ug/l <0.74 <0.77 ND ND ND ND ND 0 0.00 0 0 33 - - - 0 0 12
SVOC Pentachlorophenol WG T 153 ug/l <2.2 <2.3 ND ND ND ND ND 0 0.00 153 100 1 153 100 1 153 100 0.041
SVOC Phenanthrene WG T 154 ug/l <0.65 <0.68 ND ND ND ND ND 0 0.00 - - - - - - - - -
SVOC Phenol WG T 154 ug/l <0.41 3.9 ND ND ND ND ND 2 1.30 0 0 300 - - - 0 0 580
SVOC Pyrene WG T 154 ug/l <0.83 <0.87 ND ND ND ND ND 0 0.00 0 0 830 - - - 0 0 12
VOC 1,1,1-Trichloroethane WG T 154 ug/l <0.28 3.8 ND ND ND ND ND 4 2.60 0 0 200 0 0 200 0 0 800
VOC 1,1,2,2-Tetrachloroethane WG T 154 ug/l <0.19 <0.19 ND ND ND ND ND 0 0.00 0 0 2 - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WG T 154 ug/l <0.34 <0.34 ND ND ND ND ND 0 0.00 - - - - - - 0 0 5500
VOC 1,1,2-Trichloroethane WG T 154 ug/l <0.08 <0.08 ND ND ND ND ND 0 0.00 0 0 3 - - - - - -
VOC 1,1-Dichloroethane WG T 154 ug/l <0.24 0.95 ND ND ND ND ND 4 2.60 0 0 4 - - - 0 0 2.8
VOC 1,1-Dichloroethene WG T 154 ug/l <0.34 <0.34 ND ND ND ND ND 0 0.00 0 0 7 - - - - - -
VOC 1,2,3-Trichlorobenzene WG T 154 ug/l <0.35 <0.35 ND ND ND ND ND 0 0.00 0 0 0.7 - - - 0 0 0.7
VOC 1,2,4-Trichlorobenzene WG T 154 ug/l <0.27 <0.27 ND ND ND ND ND 0 0.00 0 0 70 - - - 0 0 0.4
VOC 1,2-Dibromo-3-Chloropropane WG T 154 ug/l <0.23 <0.23 ND ND ND ND ND 0 0.00 0 0 0.2 0 0 0.2 154 100 3E-04
VOC 1,2-Dichlorobenzene WG T 154 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 0 0 600 0 0 600 0 0 30
VOC 1,2-Dichloroethane WG T 154 ug/l <0.25 <0.25 ND ND ND ND ND 0 0.00 0 0 4 0 0 5 0 0 0.17
VOC 1,2-Dichloropropane WG T 154 ug/l <0.18 <0.18 ND ND ND ND ND 0 0.00 0 0 5 0 0 5 0 0 0.44
VOC 1,3-Dichlorobenzene WG T 154 ug/l <0.33 <0.33 ND ND ND ND ND 0 0.00 0 0 600 - - - - - -
VOC 1,4-Dichlorobenzene WG T 154 ug/l <0.33 <0.33 ND ND ND ND ND 0 0.00 0 0 75 0 0 75 0 0 0.48
VOC 2-Butanone (MEK) WG T 154 ug/l <2.2 2.3 ND ND ND ND ND 1 0.65 - - - - - - 0 0 560
VOC 2-Hexanone WG T 154 ug/l <0.72 <0.72 ND ND ND ND ND 0 0.00 - - - - - - 0 0 3.8
VOC 4-Methyl-2-pentanone (MIBK) WG T 154 ug/l <0.63 <0.63 ND ND ND ND ND 0 0.00 - - - - - - 0 0 630
VOC Acetone WG T 154 ug/l <1.1 13.0 ND ND ND ND 3.2 12 7.79 - - - - - - 0 0 1400
VOC Benzene WG T 154 ug/l <0.09 0.17 ND ND ND ND ND 4 2.60 0 0 5 0 0 5 0 0 0.46
VOC Bromoform WG T 154 ug/l <0.18 <0.18 ND ND ND ND ND 0 0.00 0 0 80 0 0 80 0 0 3.3
VOC Bromomethane WG T 154 ug/l <0.18 <0.18 ND ND ND ND ND 0 0.00 0 0 10 - - - 0 0 0.75
VOC Carbon disulfide WG T 154 ug/l <0.22 3.0 ND ND ND ND ND 2 1.30 - - - - - - 0 0 81
VOC Carbon tetrachloride WG T 154 ug/l <0.33 <0.33 ND ND ND ND ND 0 0.00 0 0 3 0 0 5 0 0 0.46
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC Chlorobenzene WG T 154 ug/l <0.24 <0.24 ND ND ND ND ND 0 0.00 0 0 100 0 0 100 0 0 7.8
VOC Chlorobromomethane WG T 154 ug/l <0.3 <0.3 ND ND ND ND ND 0 0.00 - - - - - - 0 0 8.3
VOC Chlorodibromomethane WG T 154 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 0 0 4 0 0 80 0 0 0.87
VOC Chloroethane WG T 154 ug/l <0.37 <0.37 ND ND ND ND ND 0 0.00 - - - - - - 0 0 2100
VOC Chloroform WG T 154 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 0 0 70 0 0 80 0 0 0.22
VOC Chloromethane WG T 154 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 0 0 30 - - - 0 0 19
VOC cis-1,2-Dichloroethene WG T 154 ug/l <0.26 <0.26 ND ND ND ND ND 0 0.00 0 0 70 - - - - - -
VOC cis-1,3-Dichloropropene WG T 154 ug/l <0.16 <0.16 ND ND ND ND ND 0 0.00 0 0 4 - - - - - -
VOC Cyclohexane WG T 154 ug/l <0.26 <0.26 ND ND ND ND ND 0 0.00 - - - - - - 0 0 1300
VOC Dichlorobromomethane WG T 154 ug/l <0.15 <0.15 ND ND ND ND ND 0 0.00 0 0 10 0 0 80 0 0 0.13
VOC Dichlorodifluoromethane WG T 154 ug/l <0.14 <0.14 ND ND ND ND ND 0 0.00 0 0 1000 - - - 0 0 20
VOC Ethylbenzene WG T 154 ug/l <0.3 <0.3 ND ND ND ND ND 0 0.00 0 0 700 0 0 700 0 0 1.5
VOC Ethylene Dibromide WG T 154 ug/l <0.19 <0.19 ND ND ND ND ND 0 0.00 154 100 0.004 - - - - - -
VOC Isopropylbenzene WG T 154 ug/l <0.32 <0.32 ND ND ND ND ND 0 0.00 - - - - - - - - -
VOC Methyl acetate WG T 154 ug/l <0.58 <0.58 ND ND ND ND ND 0 0.00 - - - - - - 0 0 2000
VOC Methyl tert-butyl ether WG T 154 ug/l <0.13 <0.13 ND ND ND ND ND 0 0.00 0 0 30 - - - 0 0 14
VOC Methylcyclohexane WG T 154 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 - - - - - - - - -
VOC Methylene Chloride WG T 154 ug/l <0.21 1.8 ND ND ND ND ND 5 3.25 0 0 5 0 0 5 0 0 11
VOC m-Xylene & p-Xylene WG T 154 ug/l <0.28 <0.28 ND ND ND ND ND 0 0.00 - - - - - - - - -
VOC o-Xylene WG T 154 ug/l <0.32 <0.32 ND ND ND ND ND 0 0.00 0 0 10000 - - - 0 0 19
VOC Styrene WG T 154 ug/l <0.17 <0.17 ND ND ND ND ND 0 0.00 0 0 100 0 0 100 0 0 120
VOC Tetrachloroethene WG T 154 ug/l <0.12 0.69 ND ND ND ND 0.2705 15 9.74 0 0 5 - - - - - -
VOC Toluene WG T 154 ug/l <0.25 2.2 ND ND ND ND ND 5 3.25 0 0 1000 0 0 1000 0 0 110
VOC trans-1,2-Dichloroethene WG T 154 ug/l <0.18 <0.18 ND ND ND ND ND 0 0.00 0 0 100 - - - - - -
VOC trans-1,3-Dichloropropene WG T 154 ug/l <0.19 <0.19 ND ND ND ND ND 0 0.00 0 0 2 - - - - - -
VOC Trichloroethene WG T 154 ug/l <0.22 0.76 ND ND ND ND ND 4 2.60 0 0 5 - - - - - -
VOC Trichlorofluoromethane WG T 154 ug/l <0.15 <0.15 ND ND ND ND ND 0 0.00 0 0 10000 - - - 0 0 520
VOC Vinyl chloride WG T 154 ug/l <0.06 <0.06 ND ND ND ND ND 0 0.00 0 0 0.2 0 0 2 154 100 0.019
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GENCHEM Alkalinity WG T 47 ug/l  46,000  1,190,000  322,619  254,000  219,541  193,200  811,700 47 100 - - - - - - - - - 42 89 200000
GENCHEM Ammonia WG T 47 ug/l <72  23,600 605.4489 ND  3,433 ND 568.4 15 32 - - - - - - - - - 15 32 72
GENCHEM Chloride WG T 47 ug/l <30  39,100  4,489  2,600  7,004 768.3  14,359 46 98 - - - - - - - - - 45 96 611
GENCHEM Fluoride WG T 47 ug/l <15  38,400  3,685  1,920  7,426 81.41  16,950 46 98 7 15 4000 7 15 4000 44 94 80 43 91 91.7
GENCHEM Hardness as calcium carbonate WG T 47 ug/l  28,000  1,000,000  222,894  206,000  150,765  67,200  386,400 47 100 - - - - - - - - - 23 49 206000
GENCHEM Nitrate Nitrite as N WG T 47 ug/l <100  46,200  4,309  1,520  9,289 ND  17,620 40 85 5 11 10000 5 11 10000 - - - 40 85 100
GENCHEM Orthophosphate as P WG T 47 ug/l <42 267.0 ND ND ND ND ND 1 2.1 - - - - - - - - - 1 2 42
GENCHEM Sulfate WG T 47 ug/l  3,320  694,000  35,818  18,300  100,101  4,581  80,080 47 100 - - - - - - - - - 37 79 6600
GENCHEM Total Dissolved Solids WG T 47 mg/l 63.0  1,730 411.6809 307.0 359.5954 176.1  1,308 47 100 - - - - - - - - - - - -
GENCHEM Total Suspended Solids WG T 47 mg/l <1 543.0 36.7872 5.6 89.1562 n.d. 130.0 43 91 - - - - - - - - - - - -
METALS Aluminum WG DI 47 ug/l <9.1  1,850 ND ND ND ND 107.7 7 15 - - - - - - 0 0 2000 7 15 18.2
METALS Antimony WG DI 47 ug/l <0.31 1.0 ND ND ND ND 0.569 3 6.4 0 0 6 0 0 6 1 2 0.78 3 6 0.62
METALS Arsenic WG DI 47 ug/l <0.32 47.7 1.9732 ND 7.2341 ND 5.62 9 19 2 4 10 2 4 10 47 100 0.052 8 17 0.64
METALS Barium WG DI 47 ug/l 28.6 701.0 198.0745 163.0 128.8237 65.66 464.8 47 100 0 0 1000 0 0 2000 3 6 380 16 34 228
METALS Beryllium WG DI 47 ug/l <0.12 <0.24 ND ND ND ND ND 0 0 0 0 4 0 0 4 0 0 2.5 0 0 0.24
METALS Cadmium WG DI 47 ug/l <0.36 <0.71 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.92 0 0 0.71
METALS Calcium WG DI 47 ug/l  2,710  388,000  62,820  51,600  60,370  9,722  171,100 47 100 - - - - - - - - - 10 21 60300
METALS Chromium WG DI 47 ug/l <0.66 4.2 ND ND ND ND 3.12 6 13 0 0 100 0 0 100 47 100 0.035 6 13 1.3
METALS Cobalt WG DI 47 ug/l <0.65 27.8 2.2304 ND 5.2442 ND 7.36 13 28 - - - - - - 46 98 0.6 8 17 1.3
METALS Copper WG DI 47 ug/l <1.4 46.8 3.9617 3.1 7.0429 ND 10.53 31 66 0 0 1300 0 0 1300 0 0 80 21 45 3.2
METALS Cyanide, Total WG T 47 ug/l <2  7,320 603.1085 104.0  1,443 ND  2,609 43 91 21 45 200 21 45 200 47 100 0.15 39 83 2.4
METALS Iron WG DI 47 ug/l <42.4  4,710 312.4404 55.1 785.1055 ND  1,090 26 55 - - - - - - 2 4 1400 25 53 42.4
METALS Lead WG DI 47 ug/l <0.19 2.8 ND ND ND ND 0.428 3 6.4 0 0 15 0 0 15 0 0 15 3 6 0.38
METALS Magnesium WG DI 47 ug/l <63.6  45,800  14,157  15,500  7,627  1,407  19,640 46 98 - - - - - - - - - 28 60 14100
METALS Manganese WG DI 47 ug/l <1.2  1,450 75.3681 3.1 228.8807 ND 348.0 25 53 - - - - - - 12 26 43 24 51 2.5
METALS Mercury WG DI 47 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 2 0 0 2 47 100 0.063 0 0 0.17
METALS Nickel WG DI 47 ug/l <0.68 7.7 ND ND ND ND 2.55 5 11 0 0 100 - - - 0 0 39 4 9 1.4
METALS Potassium WG DI 47 ug/l 318.0  19,700  2,018  1,000  3,674 585.3  3,939 47 100 - - - - - - - - - 40 85 740
METALS Selenium WG DI 47 ug/l <0.37 13.5 ND ND ND ND 4.07 7 15 0 0 50 0 0 50 1 2 10 7 15 0.73
METALS Silver WG DI 47 ug/l <0.64 <1.3 ND ND ND ND ND 0 0 0 0 100 - - - 0 0 9.4 0 0 1.3
METALS Sodium WG DI 47 ug/l  3,050  620,000  69,978  31,100  118,972  4,894  293,200 47 100 - - - - - - - - - 41 87 8360
METALS Thallium WG DI 47 ug/l <0.13 <0.26 ND ND ND ND ND 0 0 0 0 2 0 0 2 47 100 0.02 0 0 0.26
METALS Vanadium WG DI 47 ug/l <0.95 50.4 ND ND ND ND 9.37 7 15 - - - - - - 3 6 8.6 5 11 1.9
METALS Zinc WG DI 47 ug/l <3.5 27.8 ND ND ND ND 10.3 4 8.5 0 0 2000 - - - 0 0 600 4 9 7
SVOC 1,1'-Biphenyl WG T 38 ug/l <0.63 <0.68 ND ND ND ND ND 0 0 - - - - - - 38 100 0.083 - - -
SVOC 1,2,4,5-Tetrachlorobenzene WG T 38 ug/l <0.43 <0.47 ND ND ND ND ND 0 0 0 0 0.97 - - - 38 100 0.17 - - -
SVOC 1,4-Dioxane WG T 38 ug/l <3.1 <3.4 ND ND ND ND ND 0 0 - - - - - - 38 100 0.46 - - -
SVOC 2,2'-oxybis[1-chloropropane] WG T 38 ug/l <0.93 <1 ND ND ND ND ND 0 0 0 0 1400 - - - - - - - - -

CFMW-001 Round 1
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL
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CFMW-001 Round 1
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC 2,3,4,6-Tetrachlorophenol WG T 38 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 - - - - - - 0 0 24 - - -
SVOC 2,4,5-Trichlorophenol WG T 38 ug/l <0.49 <0.53 ND ND ND ND ND 0 0 0 0 1800 - - - 0 0 120 - - -
SVOC 2,4,6-Trichlorophenol WG T 38 ug/l <0.53 <0.58 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 1.2 - - -
SVOC 2,4-Dichlorophenol WG T 38 ug/l <0.63 <0.68 ND ND ND ND ND 0 0 0 0 77 - - - 0 0 4.6 - - -
SVOC 2,4-Dimethylphenol WG T 38 ug/l <0.91 <0.99 ND ND ND ND ND 0 0 0 0 380 - - - 0 0 36 - - -
SVOC 2,4-Dinitrophenol WG T 38 ug/l <2.4 <2.6 ND ND ND ND ND 0 0 0 0 69 - - - 0 0 3.9 - - -
SVOC 2,4-Dinitrotoluene WG T 38 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 1.1 - - - 38 100 0.24 - - -
SVOC 2,6-Dinitrotoluene WG T 38 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 0 0 0.5 - - - 38 100 0.049 - - -
SVOC 2-Chloronaphthalene WG T 38 ug/l <0.61 <0.66 ND ND ND ND ND 0 0 0 0 1000 - - - - - - - - -
SVOC 2-Chlorophenol WG T 38 ug/l <0.74 <0.8 ND ND ND ND ND 0 0 0 0 81 - - - 0 0 9.1 - - -
SVOC 2-Fluorobiphenyl WG T 38 ug/l 55.0 82.0 68.6053 67.5 6.3991 57.85 79.3 38 100 - - - - - - - - - - - -
SVOC 2-Methylnaphthalene WG T 38 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 - - - - - - 0 0 3.6 - - -
SVOC 2-Methylphenol WG T 38 ug/l <1.3 <1.4 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 2-Nitroaniline WG T 38 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - 0 0 19 - - -
SVOC 2-Nitrophenol WG T 38 ug/l <0.59 <0.64 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 3 & 4 Methylphenol WG T 38 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WG T 38 ug/l <1 <1.1 ND ND ND ND ND 0 0 38 100 0.21 - - - 38 100 0.13 - - -
SVOC 3-Nitroaniline WG T 38 ug/l <0.82 <0.89 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol WG T 38 ug/l <2 2.2 ND ND ND ND ND 1 2.6 0 0 13 - - - - - - - - -
SVOC 4-Bromophenyl phenyl ether WG T 38 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4-Chloro-3-methylphenol WG T 38 ug/l <0.76 <0.83 ND ND ND ND ND 0 0 0 0 3000 - - - - - - - - -
SVOC 4-Chloroaniline WG T 38 ug/l <0.73 <0.79 ND ND ND ND ND 0 0 - - - - - - 10 26 0.37 - - -
SVOC 4-Chlorophenyl phenyl ether WG T 38 ug/l <0.96 <1 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4-Nitroaniline WG T 38 ug/l <0.48 <0.52 ND ND ND ND ND 0 0 - - - - - - 0 0 3.8 - - -
SVOC 4-Nitrophenol WG T 38 ug/l <4.7 <5.1 ND ND ND ND ND 0 0 0 0 60 - - - - - - - - -
SVOC Acenaphthene WG T 38 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 0 0 670 - - - 0 0 53 - - -
SVOC Acenaphthylene WG T 38 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Acetophenone WG T 38 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 190 - - -
SVOC Anthracene WG T 38 ug/l <0.57 <0.62 ND ND ND ND ND 0 0 0 0 2100 - - - 0 0 180 - - -
SVOC Atrazine WG T 38 ug/l <0.77 <0.84 ND ND ND ND ND 0 0 0 0 3 0 0 3 38 100 0.3 - - -
SVOC Benzaldehyde WG T 38 ug/l <0.86 <0.93 ND ND ND ND ND 0 0 - - - - - - 0 0 190 - - -
SVOC Benzo[a]anthracene WG T 38 ug/l <0.55 <0.6 ND ND ND ND ND 0 0 0 0 0.5 - - - - - - - - -
SVOC Benzo[a]pyrene WG T 38 ug/l <0.16 <0.17 ND ND ND ND ND 0 0 38 100 0.05 0 0 0.2 38 100 0.0034 - - -
SVOC Benzo[b]fluoranthene WG T 38 ug/l <0.44 <0.48 ND ND ND ND ND 0 0 0 0 0.5 - - - 38 100 0.034 - - -
SVOC Benzo[g,h,i]perylene WG T 38 ug/l <0.75 <0.82 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Benzo[k]fluoranthene WG T 38 ug/l <0.18 <0.2 ND ND ND ND ND 0 0 0 0 5 - - - 0 0 0.34 - - -
SVOC Bis(2-chloroethoxy)methane WG T 38 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 - - - - - - 0 0 5.9 - - -
SVOC Bis(2-chloroethyl)ether WG T 38 ug/l <0.12 <0.13 ND ND ND ND ND 0 0 0 0 0.3 - - - 38 100 0.014 - - -
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Table 7. Round 1 Groundwater in Monitoring Wells Screened in Upper Hydrogeologic Unit Analytical Results Statistical Summary
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CFMW-001 Round 1
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC Bis(2-ethylhexyl) phthalate WG T 38 ug/l <0.72 1.1 ND ND ND ND 0.4965 2 5.3 0 0 6 0 0 6 0 0 5.6 - - -
SVOC Butyl benzyl phthalate WG T 38 ug/l <0.6 <0.65 ND ND ND ND ND 0 0 0 0 1500 - - - 0 0 16 - - -
SVOC Caprolactam WG T 38 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 990 - - -
SVOC Carbazole WG T 38 ug/l <0.85 <0.92 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Chrysene WG T 38 ug/l <0.67 <0.73 ND ND ND ND ND 0 0 0 0 50 - - - 0 0 3.4 - - -
SVOC Dibenz(a,h)anthracene WG T 38 ug/l <0.09 <0.098 ND ND ND ND ND 0 0 0 0 0.05 - - - 38 100 0.0034 - - -
SVOC Dibenzofuran WG T 38 ug/l <0.85 <0.92 ND ND ND ND ND 0 0 - - - - - - 0 0 0.79 - - -
SVOC Diethyl phthalate WG T 38 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 17000 - - - - - - - - -
SVOC Dimethyl phthalate WG T 38 ug/l <0.98 <1.1 ND ND ND ND ND 0 0 0 0 3E+05 - - - - - - - - -
SVOC Di-n-butyl phthalate WG T 38 ug/l <0.82 <0.89 ND ND ND ND ND 0 0 0 0 2000 - - - - - - - - -
SVOC Di-n-octyl phthalate WG T 38 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 - - - - - - 0 0 20 - - -
SVOC Fluoranthene WG T 38 ug/l <0.72 <0.78 ND ND ND ND ND 0 0 0 0 130 - - - 0 0 80 - - -
SVOC Fluorene WG T 38 ug/l <0.8 <0.87 ND ND ND ND ND 0 0 0 0 1100 - - - 0 0 29 - - -
SVOC Hexachlorobenzene WG T 38 ug/l <0.47 <0.51 ND ND ND ND ND 0 0 38 100 0.2 0 0 1 38 100 0.0098 - - -
SVOC Hexachlorobutadiene WG T 38 ug/l <0.76 <0.83 ND ND ND ND ND 0 0 0 0 5 - - - 38 100 0.14 - - -
SVOC Hexachlorocyclopentadiene WG T 38 ug/l <0.61 <0.66 ND ND ND ND ND 0 0 0 0 50 0 0 50 38 100 0.041 - - -
SVOC Hexachloroethane WG T 38 ug/l <0.09 <0.098 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 0.33 - - -
SVOC Indeno[1,2,3-cd]pyrene WG T 38 ug/l <0.21 <0.23 ND ND ND ND ND 0 0 0 0 0.5 - - - 38 100 0.034 - - -
SVOC Isophorone WG T 38 ug/l <0.67 <0.73 ND ND ND ND ND 0 0 0 0 400 - - - 0 0 78 - - -
SVOC Naphthalene WG T 38 ug/l <0.8 <0.87 ND ND ND ND ND 0 0 0 0 100 - - - 38 100 0.17 - - -
SVOC Nitrobenzene WG T 38 ug/l <0.49 <0.53 ND ND ND ND ND 0 0 0 0 17 - - - 38 100 0.14 - - -
SVOC N-Nitrosodi-n-propylamine WG T 38 ug/l <0.83 <0.9 ND ND ND ND ND 0 0 0 0 0.5 - - - 38 100 0.011 - - -
SVOC N-Nitrosodiphenylamine WG T 38 ug/l <0.74 <0.8 ND ND ND ND ND 0 0 0 0 33 - - - 0 0 12 - - -
SVOC Pentachlorophenol WG T 37 ug/l <2.2 <2.4 ND ND ND ND ND 0 0 37 100 1 37 100 1 37 100 0.041 - - -
SVOC Phenanthrene WG T 38 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Phenol WG T 38 ug/l <0.41 <0.45 ND ND ND ND ND 0 0 0 0 300 - - - 0 0 580 - - -
SVOC Pyrene WG T 38 ug/l <0.83 <0.9 ND ND ND ND ND 0 0 0 0 830 - - - 0 0 12 - - -
VOC 1,1,1-Trichloroethane WG T 38 ug/l <0.28 3.8 ND ND ND ND ND 1 2.6 0 0 200 0 0 200 0 0 800 - - -
VOC 1,1,2,2-Tetrachloroethane WG T 38 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 2 - - - - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WG T 38 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - - - - 0 0 5500 - - -
VOC 1,1,2-Trichloroethane WG T 38 ug/l <0.08 <0.08 ND ND ND ND ND 0 0 0 0 3 - - - - - - - - -
VOC 1,1-Dichloroethane WG T 38 ug/l <0.24 0.71 ND ND ND ND ND 1 2.6 0 0 4 - - - 0 0 2.8 - - -
VOC 1,1-Dichloroethene WG T 38 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 0 0 7 - - - - - - - - -
VOC 1,2,3-Trichlorobenzene WG T 38 ug/l <0.35 <0.35 ND ND ND ND ND 0 0 0 0 0.7 - - - 0 0 0.7 - - -
VOC 1,2,4-Trichlorobenzene WG T 38 ug/l <0.27 <0.27 ND ND ND ND ND 0 0 0 0 70 - - - 0 0 0.4 - - -
VOC 1,2-Dibromo-3-Chloropropane WG T 38 ug/l <0.23 <0.23 ND ND ND ND ND 0 0 0 0 0.2 0 0 0.2 38 100 0.00033 - - -
VOC 1,2-Dichlorobenzene WG T 38 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 600 0 0 600 0 0 30 - - -
VOC 1,2-Dichloroethane WG T 38 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 4 0 0 5 0 0 0.17 - - -
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CFMW-001 Round 1
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC 1,2-Dichloropropane WG T 38 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.44 - - -
VOC 1,3-Dichlorobenzene WG T 38 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 600 - - - - - - - - -
VOC 1,4-Dichlorobenzene WG T 38 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 75 0 0 75 0 0 0.48 - - -
VOC 2-Butanone (MEK) WG T 38 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 - - - - - - 0 0 560 - - -
VOC 2-Hexanone WG T 38 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 - - - - - - 0 0 3.8 - - -
VOC 4-Bromofluorobenzene WG T 38 ug/l 43.0 55.0 51.1053 51.0 2.3225 48.85 55.0 38 100 - - - - - - - - - - - -
VOC 4-Methyl-2-pentanone (MIBK) WG T 38 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - 0 0 630 - - -
VOC Acetone WG T 38 ug/l <1.1 10.0 ND ND ND ND 1.7125 2 5.3 - - - - - - 0 0 1400 - - -
VOC Benzene WG T 38 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.46 - - -
VOC Bromoform WG T 38 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 80 0 0 80 0 0 3.3 - - -
VOC Bromomethane WG T 38 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 10 - - - 0 0 0.75 - - -
VOC Carbon disulfide WG T 38 ug/l <0.22 3.0 ND ND ND ND ND 1 2.6 - - - - - - 0 0 81 - - -
VOC Carbon tetrachloride WG T 38 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 3 0 0 5 0 0 0.46 - - -
VOC Chlorobenzene WG T 38 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0 7.8 - - -
VOC Chlorobromomethane WG T 38 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - 0 0 8.3 - - -
VOC Chlorodibromomethane WG T 38 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 4 0 0 80 0 0 0.87 - - -
VOC Chloroethane WG T 38 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - 0 0 2100 - - -
VOC Chloroform WG T 38 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 70 0 0 80 0 0 0.22 - - -
VOC Chloromethane WG T 38 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 19 - - -
VOC cis-1,2-Dichloroethene WG T 38 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 70 - - - - - - - - -
VOC cis-1,3-Dichloropropene WG T 38 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 0 0 4 - - - - - - - - -
VOC Cyclohexane WG T 38 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - 0 0 1300 - - -
VOC Dichlorobromomethane WG T 38 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 10 0 0 80 0 0 0.13 - - -
VOC Dichlorodifluoromethane WG T 38 ug/l <0.14 <0.14 ND ND ND ND ND 0 0 0 0 1000 - - - 0 0 20 - - -
VOC Ethylbenzene WG T 38 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 0 0 700 0 0 700 0 0 1.5 - - -
VOC Ethylene Dibromide WG T 38 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 38 100 0.004 - - - - - - - - -
VOC Isopropylbenzene WG T 38 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC Methyl acetate WG T 38 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - 0 0 2000 - - -
VOC Methyl tert-butyl ether WG T 38 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 14 - - -
VOC Methylcyclohexane WG T 38 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC Methylene Chloride WG T 38 ug/l <0.21 <0.21 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 11 - - -
VOC m-Xylene & p-Xylene WG T 38 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC o-Xylene WG T 38 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0 19 - - -
VOC Styrene WG T 38 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0 120 - - -
VOC Tetrachloroethene WG T 38 ug/l <0.12 0.56 0.0934 ND 0.0991 ND 0.2355 6 16 0 0 5 - - - - - - - - -
VOC Toluene WG T 38 ug/l <0.25 2.2 ND ND ND ND ND 1 2.6 0 0 1000 0 0 1000 0 0 110 - - -
VOC trans-1,2-Dichloroethene WG T 38 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 100 - - - - - - - - -
VOC trans-1,3-Dichloropropene WG T 38 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 2 - - - - - - - - -
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CFMW-001 Round 1
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC Trichloroethene WG T 38 ug/l <0.22 0.76 ND ND ND ND ND 1 2.6 0 0 5 - - - - - - - - -
VOC Trichlorofluoromethane WG T 38 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0 520 - - -
VOC Vinyl chloride WG T 38 ug/l <0.06 <0.06 ND ND ND ND ND 0 0 0 0 0.2 0 0 2 38 100 0.019 - - -
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Table 8. Round 2 Groundwater in Monitoring Wells Screened in Upper Hydrogeologic Unit Analytical Results Statistical Summary
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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GENCHEM Alkalinity WG T 45 ug/l  47,200  1,320,000  313,913  258,000  216,194  86,160  672,800 45 100.00 - - - - - - - - - 37 82 206000
GENCHEM Ammonia WG T 44 ug/l <72  17,500 668.7023 ND  2,832 ND 808.15 15 34.09 - - - - - - - - - 15 34 72
GENCHEM Chloride WG T 45 ug/l 442.0  33,400  3,371  1,930  5,928 524.6  8,714 45 100.00 - - - - - - - - - 35 78 799
GENCHEM Fluoride WG T 45 ug/l <60  17,300  2,127  1,440  3,480 124.8  5,436 44 97.78 4 9 4000 4 9 4000 44 98 80 41 91 132
GENCHEM Hardness as calcium carbonate WG T 45 ug/l  30,000  1,150,000  251,867  224,000  181,045  71,200  584,000 45 100.00 - - - - - - - - - 18 40 228000
GENCHEM Nitrate Nitrite as N WG T 44 ug/l <100  33,500  3,472  1,350  6,433 ND  17,244 37 84.09 3 7 10000 3 7 10000 - - - 37 84 100
GENCHEM Orthophosphate as P WG T 37 ug/l <48 <48 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
GENCHEM Sulfate WG T 45 ug/l  2,820  618,000  32,190  13,900  91,753  3,666  75,200 45 100.00 - - - - - - - - - 37 82 4980
GENCHEM Total Dissolved Solids WG T 45 mg/l 83.0  1,760 388.8889 302.0 310.5224 163.6 986.8 45 100.00 - - - - - - - - - 37 82 202
GENCHEM Total Suspended Solids WG T 45 mg/l <1 434.0 70.38 13.9 141.4427 1.36 297.6 43 95.56 - - - - - - - - - 1 2 434
METALS Aluminum WG DI 45 ug/l <18.2 310.0 ND ND ND ND 37.26 6 13.33 - - - - - - 0 0 2000 6 13 18.2
METALS Antimony WG DI 45 ug/l <0.62 <0.62 ND ND ND ND ND 0 0.00 0 0 6 0 0 6 0 0 0.78 0 0 0.62
METALS Arsenic WG DI 45 ug/l <0.64 50.8 2.3249 ND 7.8131 ND 9.96 11 24.44 3 7 10 3 7 10 45 100 0.052 7 16 1.2
METALS Barium WG DI 45 ug/l 18.7 970.0 219.7111 189.0 162.5285 26.24 483.6 45 100.00 0 0 1000 0 0 2000 3 7 380 39 87 76.6
METALS Beryllium WG DI 45 ug/l <0.24 <0.24 ND ND ND ND ND 0 0.00 0 0 4 0 0 4 0 0 2.5 0 0 0.24
METALS Cadmium WG DI 45 ug/l <0.71 <0.71 ND ND ND ND ND 0 0.00 0 0 5 0 0 5 0 0 0.92 0 0 0.71
METALS Calcium WG DI 45 ug/l  1,410  431,000  61,402  52,900  62,358  12,320  86,900 45 100.00 - - - - - - - - - 18 40 54900
METALS Chromium WG DI 45 ug/l <1.3 5.0 ND ND ND ND 1.3 4 8.89 0 0 100 0 0 100 45 100 0.035 2 4 1.3
METALS Cobalt WG DI 45 ug/l <1.3 17.2 1.6922 ND 2.98 ND 7.14 10 22.22 - - - - - - 45 100 0.6 9 20 1.3
METALS Copper WG DI 45 ug/l <1.4 29.2 2.4889 ND 4.5929 ND 8.92 21 46.67 0 0 1300 0 0 1300 0 0 80 13 29 1.8
METALS Cyanide, Total WG T 45 ug/l <2  3,360 403.3556 132.0 747.3105 ND  2,008 36 80.00 18 40 200 18 40 200 45 100 0.15 35 78 2
METALS Iron WG DI 45 ug/l <42.4  99,600  2,519 80.1  14,823 ND  1,310 24 53.33 - - - - - - 2 4 1400 24 53 42.4
METALS Lead WG DI 45 ug/l <0.38 0.65 ND ND ND ND ND 1 2.22 0 0 15 0 0 15 0 0 15 1 2 0.38
METALS Magnesium WG DI 45 ug/l <63.6  49,800  15,368  15,600  7,621  2,272  21,800 44 97.78 - - - - - - - - - 36 80 13100
METALS Manganese WG DI 45 ug/l <2.5  1,320 70.3044 ND 224.992 ND 210.6 22 48.89 - - - - - - 9 20 43 11 24 15.7
METALS Mercury WG DI 45 ug/l <0.17 <0.17 ND ND ND ND ND 0 0.00 0 0 2 0 0 2 45 100 0.063 0 0 0.17
METALS Nickel WG DI 45 ug/l <1.4 6.8 ND ND ND ND 3.0 5 11.11 0 0 100 - - - 0 0 39 5 11 1.4
METALS Potassium WG DI 45 ug/l 532.0  23,200  1,773 982.0  3,349 677.8  3,388 45 100.00 - - - - - - - - - 39 87 737
METALS Selenium WG DI 45 ug/l <0.73 9.6 0.8696 ND 1.8561 ND 1.56 7 15.56 0 0 50 0 0 50 0 0 10 7 16 0.73
METALS Silver WG DI 45 ug/l <1.3 <1.3 ND ND ND ND ND 0 0.00 0 0 100 - - - 0 0 9.4 0 0 1.3
METALS Sodium WG DI 45 ug/l  2,870  365,000  61,601  31,500  89,398  6,094  238,000 45 100.00 - - - - - - - - - 43 96 4380
METALS Thallium WG DI 45 ug/l <0.26 <0.26 ND ND ND ND ND 0 0.00 0 0 2 0 0 2 45 100 0.02 0 0 0.26
METALS Vanadium WG DI 45 ug/l <1.9 108.0 ND ND ND ND 14.04 5 11.11 - - - - - - 3 7 8.6 5 11 1.9
METALS Zinc WG DI 45 ug/l <7 23.6 ND ND ND ND 8.14 3 6.67 0 0 2000 - - - 0 0 600 3 7 7
SVOC 1,1'-Biphenyl WG T 36 ug/l <0.63 <0.66 ND ND ND ND ND 0 0.00 - - - - - - 36 100 0.083 - - -
SVOC 1,2,4,5-Tetrachlorobenzene WG T 36 ug/l <0.43 <0.45 ND ND ND ND ND 0 0.00 0 0 0.97 - - - 36 100 0.17 - - -
SVOC 1,4-Dioxane WG T 36 ug/l <3.1 <3.3 ND ND ND ND ND 0 0.00 - - - - - - 36 100 0.46 - - -
SVOC 2,2'-oxybis[1-chloropropane] WG T 36 ug/l <0.93 <0.98 ND ND ND ND ND 0 0.00 0 0 1400 - - - - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WG T 36 ug/l <0.69 <0.72 ND ND ND ND ND 0 0.00 - - - - - - 0 0 24 - - -
SVOC 2,4,5-Trichlorophenol WG T 36 ug/l <0.49 <0.51 ND ND ND ND ND 0 0.00 0 0 1800 - - - 0 0 120 - - -

CFMW-001 Round 2
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

ROUX ASSOCIATES, INC. 1 of 4  2476.0001Y004.170/T8



Table 8. Round 2 Groundwater in Monitoring Wells Screened in Upper Hydrogeologic Unit Analytical Results Statistical Summary
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

G
ro

up

D
et

er
m

in
an

d

M
at

ri
x

Fr
ac

tio
n

N
o.

 o
f R

es
ul

ts

U
ni

t

M
in

M
ax

M
ea

n

M
ed

ia
n

St
an

da
rd

 D
ev

ia
tio

n

5t
h 

Pe
rc

en
til

e

95
th

 P
er

ce
nt

ile

# 
> 

L
O

D

%
 >

 L
O

D

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

CFMW-001 Round 2
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC 2,4,6-Trichlorophenol WG T 36 ug/l <0.53 <0.56 ND ND ND ND ND 0 0.00 0 0 30 - - - 0 0 1.2 - - -
SVOC 2,4-Dichlorophenol WG T 36 ug/l <0.63 <0.66 ND ND ND ND ND 0 0.00 0 0 77 - - - 0 0 4.6 - - -
SVOC 2,4-Dimethylphenol WG T 36 ug/l <0.91 <0.96 ND ND ND ND ND 0 0.00 0 0 380 - - - 0 0 36 - - -
SVOC 2,4-Dinitrophenol WG T 36 ug/l <2.4 <2.5 ND ND ND ND ND 0 0.00 0 0 69 - - - 0 0 3.9 - - -
SVOC 2,4-Dinitrotoluene WG T 36 ug/l <1 <1.1 ND ND ND ND ND 0 0.00 0 0 1.1 - - - 36 100 0.24 - - -
SVOC 2,6-Dinitrotoluene WG T 36 ug/l <0.88 <0.92 ND ND ND ND ND 0 0.00 0 0 0.5 - - - 36 100 0.049 - - -
SVOC 2-Chloronaphthalene WG T 36 ug/l <0.61 <0.64 ND ND ND ND ND 0 0.00 0 0 1000 - - - - - - - - -
SVOC 2-Chlorophenol WG T 36 ug/l <0.74 <0.78 ND ND ND ND ND 0 0.00 0 0 81 - - - 0 0 9.1 - - -
SVOC 2-Methylnaphthalene WG T 36 ug/l <0.88 <0.92 ND ND ND ND ND 0 0.00 - - - - - - 0 0 3.6 - - -
SVOC 2-Methylphenol WG T 36 ug/l <1.3 <1.4 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC 2-Nitroaniline WG T 36 ug/l <0.65 <0.68 ND ND ND ND ND 0 0.00 - - - - - - 0 0 19 - - -
SVOC 2-Nitrophenol WG T 36 ug/l <0.59 <0.62 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC 3 & 4 Methylphenol WG T 36 ug/l <0.88 34.0 ND ND ND ND ND 1 2.78 - - - - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WG T 36 ug/l <1 <1.1 ND ND ND ND ND 0 0.00 36 100 0.21 - - - 36 100 0.13 - - -
SVOC 3-Nitroaniline WG T 36 ug/l <0.82 <0.86 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol WG T 36 ug/l <2 <2.1 ND ND ND ND ND 0 0.00 0 0 13 - - - - - - - - -
SVOC 4-Bromophenyl phenyl ether WG T 36 ug/l <1 <1.1 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC 4-Chloro-3-methylphenol WG T 36 ug/l <0.76 <0.8 ND ND ND ND ND 0 0.00 0 0 3000 - - - - - - - - -
SVOC 4-Chloroaniline WG T 36 ug/l <0.73 <0.77 ND ND ND ND ND 0 0.00 - - - - - - 4 11 0.37 - - -
SVOC 4-Chlorophenyl phenyl ether WG T 36 ug/l <0.96 <1 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC 4-Nitroaniline WG T 36 ug/l <0.48 <0.5 ND ND ND ND ND 0 0.00 - - - - - - 0 0 3.8 - - -
SVOC 4-Nitrophenol WG T 36 ug/l <4.7 <4.9 ND ND ND ND ND 0 0.00 0 0 60 - - - - - - - - -
SVOC Acenaphthene WG T 36 ug/l <0.88 <0.92 ND ND ND ND ND 0 0.00 0 0 670 - - - 0 0 53 - - -
SVOC Acenaphthylene WG T 36 ug/l <0.65 <0.68 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC Acetophenone WG T 36 ug/l <1 <1.1 ND ND ND ND ND 0 0.00 - - - - - - 0 0 190 - - -
SVOC Anthracene WG T 36 ug/l <0.57 <0.6 ND ND ND ND ND 0 0.00 0 0 2100 - - - 0 0 180 - - -
SVOC Atrazine WG T 36 ug/l <0.77 <0.81 ND ND ND ND ND 0 0.00 0 0 3 0 0 3 36 100 0.3 - - -
SVOC Benzaldehyde WG T 36 ug/l <0.86 <0.9 ND ND ND ND ND 0 0.00 - - - - - - 0 0 190 - - -
SVOC Benzo[a]anthracene WG T 36 ug/l <0.55 <0.58 ND ND ND ND ND 0 0.00 0 0 0.5 - - - - - - - - -
SVOC Benzo[a]pyrene WG T 36 ug/l <0.16 <0.17 ND ND ND ND ND 0 0.00 36 100 0.05 0 0 0.2 36 100 0.0034 - - -
SVOC Benzo[b]fluoranthene WG T 36 ug/l <0.44 <0.46 ND ND ND ND ND 0 0.00 0 0 0.5 - - - 36 100 0.034 - - -
SVOC Benzo[g,h,i]perylene WG T 36 ug/l <0.75 <0.79 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC Benzo[k]fluoranthene WG T 36 ug/l <0.18 <0.19 ND ND ND ND ND 0 0.00 0 0 5 - - - 0 0 0.34 - - -
SVOC Bis(2-chloroethoxy)methane WG T 36 ug/l <0.69 <0.72 ND ND ND ND ND 0 0.00 - - - - - - 0 0 5.9 - - -
SVOC Bis(2-chloroethyl)ether WG T 36 ug/l <0.12 <0.13 ND ND ND ND ND 0 0.00 0 0 0.3 - - - 36 100 0.014 - - -
SVOC Bis(2-ethylhexyl) phthalate WG T 36 ug/l <0.72 2.4 ND ND ND ND 0.585 2 5.56 0 0 6 0 0 6 0 0 5.6 - - -
SVOC Butyl benzyl phthalate WG T 36 ug/l <0.6 <0.63 ND ND ND ND ND 0 0.00 0 0 1500 - - - 0 0 16 - - -
SVOC Caprolactam WG T 36 ug/l <1.1 <1.1 ND ND ND ND ND 0 0.00 - - - - - - 0 0 990 - - -
SVOC Carbazole WG T 36 ug/l <0.85 <0.89 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC Chrysene WG T 36 ug/l <0.67 <0.7 ND ND ND ND ND 0 0.00 0 0 50 - - - 0 0 3.4 - - -
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CFMW-001 Round 2
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC Dibenz(a,h)anthracene WG T 36 ug/l <0.09 <0.095 ND ND ND ND ND 0 0.00 0 0 0.05 - - - 36 100 0.0034 - - -
SVOC Dibenzofuran WG T 36 ug/l <0.85 <0.89 ND ND ND ND ND 0 0.00 - - - - - - 0 0 0.79 - - -
SVOC Diethyl phthalate WG T 36 ug/l <1 <1.1 ND ND ND ND ND 0 0.00 0 0 17000 - - - - - - - - -
SVOC Dimethyl phthalate WG T 36 ug/l <0.98 <1 ND ND ND ND ND 0 0.00 0 0 3E+05 - - - - - - - - -
SVOC Di-n-butyl phthalate WG T 36 ug/l <0.82 1.3 ND ND ND ND 1.125 3 8.33 0 0 2000 - - - - - - - - -
SVOC Di-n-octyl phthalate WG T 36 ug/l <0.69 <0.72 ND ND ND ND ND 0 0.00 - - - - - - 0 0 20 - - -
SVOC Fluoranthene WG T 36 ug/l <0.72 <0.76 ND ND ND ND ND 0 0.00 0 0 130 - - - 0 0 80 - - -
SVOC Fluorene WG T 36 ug/l <0.8 <0.84 ND ND ND ND ND 0 0.00 0 0 1100 - - - 0 0 29 - - -
SVOC Hexachlorobenzene WG T 36 ug/l <0.47 <0.49 ND ND ND ND ND 0 0.00 36 100 0.2 0 0 1 36 100 0.0098 - - -
SVOC Hexachlorobutadiene WG T 36 ug/l <0.76 <0.8 ND ND ND ND ND 0 0.00 0 0 5 - - - 36 100 0.14 - - -
SVOC Hexachlorocyclopentadiene WG T 36 ug/l <0.61 <0.64 ND ND ND ND ND 0 0.00 0 0 50 0 0 50 36 100 0.041 - - -
SVOC Hexachloroethane WG T 36 ug/l <0.09 <0.095 ND ND ND ND ND 0 0.00 0 0 30 - - - 0 0 0.33 - - -
SVOC Indeno[1,2,3-cd]pyrene WG T 36 ug/l <0.21 <0.22 ND ND ND ND ND 0 0.00 0 0 0.5 - - - 36 100 0.034 - - -
SVOC Isophorone WG T 36 ug/l <0.67 <0.7 ND ND ND ND ND 0 0.00 0 0 400 - - - 0 0 78 - - -
SVOC Naphthalene WG T 36 ug/l <0.8 <0.84 ND ND ND ND ND 0 0.00 0 0 100 - - - 36 100 0.17 - - -
SVOC Nitrobenzene WG T 36 ug/l <0.49 <0.51 ND ND ND ND ND 0 0.00 0 0 17 - - - 36 100 0.14 - - -
SVOC N-Nitrosodi-n-propylamine WG T 36 ug/l <0.83 <0.87 ND ND ND ND ND 0 0.00 0 0 0.5 - - - 36 100 0.011 - - -
SVOC N-Nitrosodiphenylamine WG T 36 ug/l <0.74 <0.78 ND ND ND ND ND 0 0.00 0 0 33 - - - 0 0 12 - - -
SVOC Pentachlorophenol WG T 36 ug/l <2.2 <2.3 ND ND ND ND ND 0 0.00 36 100 1 36 100 1 36 100 0.041 - - -
SVOC Phenanthrene WG T 36 ug/l <0.65 <0.68 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC Phenol WG T 36 ug/l <0.41 1.6 ND ND ND ND ND 1 2.78 0 0 300 - - - 0 0 580 - - -
SVOC Pyrene WG T 36 ug/l <0.83 <0.87 ND ND ND ND ND 0 0.00 0 0 830 - - - 0 0 12 - - -
VOC 1,1,1-Trichloroethane WG T 36 ug/l <0.28 3.2 ND ND ND ND ND 1 2.78 0 0 200 0 0 200 0 0 800 - - -
VOC 1,1,2,2-Tetrachloroethane WG T 36 ug/l <0.19 <0.19 ND ND ND ND ND 0 0.00 0 0 2 - - - - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WG T 36 ug/l <0.34 <0.34 ND ND ND ND ND 0 0.00 - - - - - - 0 0 5500 - - -
VOC 1,1,2-Trichloroethane WG T 36 ug/l <0.08 <0.08 ND ND ND ND ND 0 0.00 0 0 3 - - - - - - - - -
VOC 1,1-Dichloroethane WG T 36 ug/l <0.24 0.95 ND ND ND ND ND 1 2.78 0 0 4 - - - 0 0 2.8 - - -
VOC 1,1-Dichloroethene WG T 36 ug/l <0.34 <0.34 ND ND ND ND ND 0 0.00 0 0 7 - - - - - - - - -
VOC 1,2,3-Trichlorobenzene WG T 36 ug/l <0.35 <0.35 ND ND ND ND ND 0 0.00 0 0 0.7 - - - 0 0 0.7 - - -
VOC 1,2,4-Trichlorobenzene WG T 36 ug/l <0.27 <0.27 ND ND ND ND ND 0 0.00 0 0 70 - - - 0 0 0.4 - - -
VOC 1,2-Dibromo-3-Chloropropane WG T 36 ug/l <0.23 <0.23 ND ND ND ND ND 0 0.00 0 0 0.2 0 0 0.2 36 100 0.00033 - - -
VOC 1,2-Dichlorobenzene WG T 36 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 0 0 600 0 0 600 0 0 30 - - -
VOC 1,2-Dichloroethane WG T 36 ug/l <0.25 <0.25 ND ND ND ND ND 0 0.00 0 0 4 0 0 5 0 0 0.17 - - -
VOC 1,2-Dichloropropane WG T 36 ug/l <0.18 <0.18 ND ND ND ND ND 0 0.00 0 0 5 0 0 5 0 0 0.44 - - -
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CFMW-001 Round 2
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC 1,3-Dichlorobenzene WG T 36 ug/l <0.33 <0.33 ND ND ND ND ND 0 0.00 0 0 600 - - - - - - - - -
VOC 1,4-Dichlorobenzene WG T 36 ug/l <0.33 <0.33 ND ND ND ND ND 0 0.00 0 0 75 0 0 75 0 0 0.48 - - -
VOC 2-Butanone (MEK) WG T 36 ug/l <2.2 <2.2 ND ND ND ND ND 0 0.00 - - - - - - 0 0 560 - - -
VOC 2-Hexanone WG T 36 ug/l <0.72 <0.72 ND ND ND ND ND 0 0.00 - - - - - - 0 0 3.8 - - -
VOC 4-Methyl-2-pentanone (MIBK) WG T 36 ug/l <0.63 <0.63 ND ND ND ND ND 0 0.00 - - - - - - 0 0 630 - - -
VOC Acetone WG T 36 ug/l <1.1 3.2 ND ND ND ND ND 1 2.78 - - - - - - 0 0 1400 - - -
VOC Benzene WG T 36 ug/l <0.09 0.15 ND ND ND ND ND 1 2.78 0 0 5 0 0 5 0 0 0.46 - - -
VOC Bromoform WG T 36 ug/l <0.18 <0.18 ND ND ND ND ND 0 0.00 0 0 80 0 0 80 0 0 3.3 - - -
VOC Bromomethane WG T 36 ug/l <0.18 <0.18 ND ND ND ND ND 0 0.00 0 0 10 - - - 0 0 0.75 - - -
VOC Carbon disulfide WG T 36 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 - - - - - - 0 0 81 - - -
VOC Carbon tetrachloride WG T 36 ug/l <0.33 <0.33 ND ND ND ND ND 0 0.00 0 0 3 0 0 5 0 0 0.46 - - -
VOC Chlorobenzene WG T 36 ug/l <0.24 <0.24 ND ND ND ND ND 0 0.00 0 0 100 0 0 100 0 0 7.8 - - -
VOC Chlorobromomethane WG T 36 ug/l <0.3 <0.3 ND ND ND ND ND 0 0.00 - - - - - - 0 0 8.3 - - -
VOC Chlorodibromomethane WG T 36 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 0 0 4 0 0 80 0 0 0.87 - - -
VOC Chloroethane WG T 36 ug/l <0.37 <0.37 ND ND ND ND ND 0 0.00 - - - - - - 0 0 2100 - - -
VOC Chloroform WG T 36 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 0 0 70 0 0 80 0 0 0.22 - - -
VOC Chloromethane WG T 36 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 0 0 30 - - - 0 0 19 - - -
VOC cis-1,2-Dichloroethene WG T 36 ug/l <0.26 <0.26 ND ND ND ND ND 0 0.00 0 0 70 - - - - - - - - -
VOC cis-1,3-Dichloropropene WG T 36 ug/l <0.16 <0.16 ND ND ND ND ND 0 0.00 0 0 4 - - - - - - - - -
VOC Cyclohexane WG T 36 ug/l <0.26 <0.26 ND ND ND ND ND 0 0.00 - - - - - - 0 0 1300 - - -
VOC Dichlorobromomethane WG T 36 ug/l <0.15 <0.15 ND ND ND ND ND 0 0.00 0 0 10 0 0 80 0 0 0.13 - - -
VOC Dichlorodifluoromethane WG T 36 ug/l <0.14 <0.14 ND ND ND ND ND 0 0.00 0 0 1000 - - - 0 0 20 - - -
VOC Ethylbenzene WG T 36 ug/l <0.3 <0.3 ND ND ND ND ND 0 0.00 0 0 700 0 0 700 0 0 1.5 - - -
VOC Ethylene Dibromide WG T 36 ug/l <0.19 <0.19 ND ND ND ND ND 0 0.00 36 100 0.004 - - - - - - - - -
VOC Isopropylbenzene WG T 36 ug/l <0.32 <0.32 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
VOC Methyl acetate WG T 36 ug/l <0.58 <0.58 ND ND ND ND ND 0 0.00 - - - - - - 0 0 2000 - - -
VOC Methyl tert-butyl ether WG T 36 ug/l <0.13 <0.13 ND ND ND ND ND 0 0.00 0 0 30 - - - 0 0 14 - - -
VOC Methylcyclohexane WG T 36 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
VOC Methylene Chloride WG T 36 ug/l <0.21 1.8 ND ND ND ND 0.21 2 5.56 0 0 5 0 0 5 0 0 11 - - -
VOC m-Xylene & p-Xylene WG T 36 ug/l <0.28 <0.28 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
VOC o-Xylene WG T 36 ug/l <0.32 <0.32 ND ND ND ND ND 0 0.00 0 0 10000 - - - 0 0 19 - - -
VOC Styrene WG T 36 ug/l <0.17 <0.17 ND ND ND ND ND 0 0.00 0 0 100 0 0 100 0 0 120 - - -
VOC Tetrachloroethene WG T 36 ug/l <0.12 0.29 ND ND ND ND 0.11 2 5.56 0 0 5 - - - - - - - - -
VOC Toluene WG T 36 ug/l <0.25 0.66 ND ND ND ND 0.2025 2 5.56 0 0 1000 0 0 1000 0 0 110 - - -
VOC trans-1,2-Dichloroethene WG T 36 ug/l <0.18 <0.18 ND ND ND ND ND 0 0.00 0 0 100 - - - - - - - - -
VOC trans-1,3-Dichloropropene WG T 36 ug/l <0.19 <0.19 ND ND ND ND ND 0 0.00 0 0 2 - - - - - - - - -
VOC Trichloroethene WG T 36 ug/l <0.22 0.62 ND ND ND ND ND 1 2.78 0 0 5 - - - - - - - - -
VOC Trichlorofluoromethane WG T 36 ug/l <0.15 <0.15 ND ND ND ND ND 0 0.00 0 0 10000 - - - 0 0 520 - - -
VOC Vinyl chloride WG T 36 ug/l <0.06 <0.06 ND ND ND ND ND 0 0.00 0 0 0.2 0 0 2 36 100 0.019 - - -
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GENCHEM Alkalinity WG T 48 ug/l  26,700  1,350,000  353,265  271,500  237,228  204,700  815,250 48 100 - - - - - - - - - 42 88 212000
GENCHEM Ammonia WG T 48 ug/l <72  34,100 817.6208 ND  4,912 ND 636.95 11 23 - - - - - - - - - 11 23 72
GENCHEM Chloride WG T 48 ug/l <31  91,000  5,466  2,245  14,236  1,017  9,357 47 98 - - - - - - - - - 46 96 393
GENCHEM Fluoride WG T 48 ug/l <60  17,200  2,819  1,910  3,843 134.0  12,860 47 98 8 17 4000 8 17 4000 47 98 80 43 90 184
GENCHEM Hardness as calcium carbonate WG T 48 ug/l  50,000  1,240,000  269,000  224,000  199,032  119,900  674,400 48 100 - - - - - - - - - 34 71 204000
GENCHEM Nitrate Nitrite as N WG T 48 ug/l <100  54,700  5,838  1,600  11,237 ND  30,380 42 88 7 15 10000 7 15 10000 - - - 42 88 100
GENCHEM Orthophosphate as P WG T 40 ug/l <48 <48 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 48
GENCHEM Sulfate WG T 48 ug/l  2,660  961,000  45,050  14,750  140,399  4,474  139,930 48 100 - - - - - - - - - 37 77 7000
GENCHEM Total Dissolved Solids WG T 48 mg/l 116.0  1,950 457.2917 306.0 398.4565 207.1  1,386 48 100 - - - - - - - - - - - -
GENCHEM Total Suspended Solids WG T 48 mg/l <1 220.0 34.5979 18.95 47.2731 1.1 141.8 47 98 - - - - - - - - - - - -
METALS Aluminum WG DI 48 ug/l <18.2 266.0 ND ND ND ND 99.09 6 13 - - - - - - 0 0 2000 6 13 18.2
METALS Antimony WG DI 48 ug/l <0.62 <0.62 ND ND ND ND ND 0 0 0 0 6 0 0 6 0 0 0.78 0 0 0.62
METALS Arsenic WG DI 48 ug/l <0.64 38.1 1.7844 ND 5.7086 ND 7.745 12 25 1 2 10 1 2 10 48 100 0.052 8 17 0.86
METALS Barium WG DI 48 ug/l 20.8  1,010 238.7 215.0 191.4319 39.975 550.35 48 100 1 2 1000 0 0 2000 5 10 380 43 90 71.1
METALS Beryllium WG DI 48 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 4 0 0 4 0 0 2.5 0 0 0.24
METALS Cadmium WG DI 48 ug/l <0.71 <0.71 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.92 0 0 0.71
METALS Calcium WG DI 48 ug/l  4,210  420,000  65,723  55,250  62,312  24,775  137,245 48 100 - - - - - - - - - 28 58 53500
METALS Chromium WG DI 48 ug/l <1.3 7.3 ND ND ND ND 2.395 6 13 0 0 100 0 0 100 48 100 0.035 6 13 1.3
METALS Cobalt WG DI 48 ug/l <1.3 20.8 1.8375 ND 3.3492 ND 6.76 12 25 - - - - - - 48 100 0.6 12 25 1.3
METALS Copper WG DI 48 ug/l <1.4 42.4 2.4708 ND 6.1583 ND 6.99 16 33 0 0 1300 0 0 1300 0 0 80 15 31 1.4
METALS Cyanide, Free WG T 41 ug/l <1.5 306.0 18.978 3.4 49.3719 ND 48.0 23 56 1 2 200 1 2 200 41 100 0.15 23 56 1.5
METALS Cyanide, Total WG T 48 ug/l <2  6,600 521.8979 98.75  1,128 ND  2,179 41 85 21 44 200 21 44 200 48 100 0.15 41 85 2
METALS Iron WG DI 48 ug/l <42.4  35,600  1,031 122.0  5,118 ND  1,350 32 67 - - - - - - 3 6 1400 32 67 42.4
METALS Lead WG DI 48 ug/l <0.38 0.62 ND ND ND ND ND 2 4.2 0 0 15 0 0 15 0 0 15 2 4 0.38
METALS Magnesium WG DI 48 ug/l <63.6  48,300  16,016  15,800  7,435  4,500  24,335 47 98 - - - - - - - - - 38 79 13200
METALS Manganese WG DI 48 ug/l <2.5  1,100 41.325 ND 162.5368 ND 120.195 21 44 - - - - - - 8 17 43 8 17 24.8
METALS Mercury WG DI 48 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 2 0 0 2 48 100 0.063 0 0 0.17
METALS Nickel WG DI 48 ug/l <1.4 4.9 ND ND ND ND 2.52 4 8.3 0 0 100 - - - 0 0 39 4 8 1.4
METALS Potassium WG DI 48 ug/l 495.0  19,900  1,703 952.5  3,071 629.35  2,924 48 100 - - - - - - - - - 41 85 676
METALS Selenium WG DI 48 ug/l <0.73 8.9 0.8477 ND 1.7268 ND 1.6 9 19 0 0 50 0 0 50 0 0 10 9 19 0.73
METALS Silver WG DI 48 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 - - - 0 0 9.4 0 0 1.3
METALS Sodium WG DI 48 ug/l <69  601,000  67,706  31,750  106,689  3,999  220,100 47 98 - - - - - - - - - 44 92 4200
METALS Thallium WG DI 48 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 2 0 0 2 48 100 0.02 0 0 0.26
METALS Vanadium WG DI 48 ug/l <1.9 75.7 ND ND ND ND 11.47 5 10 - - - - - - 3 6 8.6 5 10 1.9
METALS Zinc WG DI 48 ug/l <7 228.0 ND ND ND ND 5.775 3 6.3 0 0 2000 - - - 0 0 600 2 4 7
SVOC 1,1'-Biphenyl WG T 39 ug/l <0.63 <0.67 ND ND ND ND ND 0 0 - - - - - - 39 100 0.083 - - -
SVOC 1,2,4,5-Tetrachlorobenzene WG T 39 ug/l <0.43 <0.46 ND ND ND ND ND 0 0 0 0 0.97 - - - 39 100 0.17 - - -
SVOC 1,4-Dioxane WG T 39 ug/l <3.1 <3.3 ND ND ND ND ND 0 0 - - - - - - 39 100 0.46 - - -

CFMW-001 Round 3
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

ROUX ASSOCIATES, INC. 1 of 5  2476.0001Y004.170/T9



Table 9. Round 3 Groundwater in Monitoring Wells Screened in Upper Hydrogeologic Unit Analytical Results Statistical Summary
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

G
ro

up

D
et

er
m

in
an

d

M
at

ri
x

Fr
ac

tio
n

N
o.

 o
f R

es
ul

ts

U
ni

t

M
in

M
ax

M
ea

n

M
ed

ia
n

St
an

da
rd

 D
ev

ia
tio

n

5t
h 

Pe
rc

en
til

e

95
th

 P
er

ce
nt

ile

# 
> 

L
O

D

%
 >

 L
O

D

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

CFMW-001 Round 3
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC 2,2'-oxybis[1-chloropropane] WG T 39 ug/l <0.93 <0.99 ND ND ND ND ND 0 0 0 0 1400 - - - - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WG T 39 ug/l <0.69 <0.73 ND ND ND ND ND 0 0 - - - - - - 0 0 24 - - -
SVOC 2,4,5-Trichlorophenol WG T 39 ug/l <0.49 <0.52 ND ND ND ND ND 0 0 0 0 1800 - - - 0 0 120 - - -
SVOC 2,4,6-Trichlorophenol WG T 39 ug/l <0.53 <0.56 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 1.2 - - -
SVOC 2,4-Dichlorophenol WG T 39 ug/l <0.63 <0.67 ND ND ND ND ND 0 0 0 0 77 - - - 0 0 4.6 - - -
SVOC 2,4-Dimethylphenol WG T 39 ug/l <0.91 <0.97 ND ND ND ND ND 0 0 0 0 380 - - - 0 0 36 - - -
SVOC 2,4-Dinitrophenol WG T 39 ug/l <2.4 <2.5 ND ND ND ND ND 0 0 0 0 69 - - - 0 0 3.9 - - -
SVOC 2,4-Dinitrotoluene WG T 39 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 1.1 - - - 39 100 0.24 - - -
SVOC 2,6-Dinitrotoluene WG T 39 ug/l <0.88 <0.94 ND ND ND ND ND 0 0 0 0 0.5 - - - 39 100 0.049 - - -
SVOC 2-Chloronaphthalene WG T 39 ug/l <0.61 <0.65 ND ND ND ND ND 0 0 0 0 1000 - - - - - - - - -
SVOC 2-Chlorophenol WG T 39 ug/l <0.74 <0.79 ND ND ND ND ND 0 0 0 0 81 - - - 0 0 9.1 - - -
SVOC 2-Methylnaphthalene WG T 39 ug/l <0.88 <0.94 ND ND ND ND ND 0 0 - - - - - - 0 0 3.6 - - -
SVOC 2-Methylphenol WG T 39 ug/l <1.3 <1.4 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 2-Nitroaniline WG T 39 ug/l <0.65 <0.69 ND ND ND ND ND 0 0 - - - - - - 0 0 19 - - -
SVOC 2-Nitrophenol WG T 39 ug/l <0.59 <0.63 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 3 & 4 Methylphenol WG T 39 ug/l <0.88 <0.94 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WG T 39 ug/l <1 <1.1 ND ND ND ND ND 0 0 39 100 0.21 - - - 39 100 0.13 - - -
SVOC 3-Nitroaniline WG T 39 ug/l <0.82 <0.87 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol WG T 39 ug/l <2 <2.1 ND ND ND ND ND 0 0 0 0 13 - - - - - - - - -
SVOC 4-Bromophenyl phenyl ether WG T 39 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4-Chloro-3-methylphenol WG T 39 ug/l <0.76 <0.81 ND ND ND ND ND 0 0 0 0 3000 - - - - - - - - -
SVOC 4-Chloroaniline WG T 39 ug/l <0.73 <0.78 ND ND ND ND ND 0 0 - - - - - - 17 44 0.37 - - -
SVOC 4-Chlorophenyl phenyl ether WG T 39 ug/l <0.96 <1 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4-Nitroaniline WG T 39 ug/l <0.48 <0.51 ND ND ND ND ND 0 0 - - - - - - 0 0 3.8 - - -
SVOC 4-Nitrophenol WG T 39 ug/l <4.7 <4.9 ND ND ND ND ND 0 0 0 0 60 - - - - - - - - -
SVOC Acenaphthene WG T 39 ug/l <0.88 <0.94 ND ND ND ND ND 0 0 0 0 670 - - - 0 0 53 - - -
SVOC Acenaphthylene WG T 39 ug/l <0.65 <0.69 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Acetophenone WG T 39 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 190 - - -
SVOC Anthracene WG T 39 ug/l <0.57 <0.61 ND ND ND ND ND 0 0 0 0 2100 - - - 0 0 180 - - -
SVOC Atrazine WG T 39 ug/l <0.77 <0.82 ND ND ND ND ND 0 0 0 0 3 0 0 3 39 100 0.3 - - -
SVOC Benzaldehyde WG T 39 ug/l <0.86 <0.91 ND ND ND ND ND 0 0 - - - - - - 0 0 190 - - -
SVOC Benzo[a]anthracene WG T 39 ug/l <0.55 <0.59 ND ND ND ND ND 0 0 0 0 0.5 - - - - - - - - -
SVOC Benzo[a]pyrene WG T 39 ug/l <0.16 <0.17 ND ND ND ND ND 0 0 39 100 0.05 0 0 0.2 39 100 0.0034 - - -
SVOC Benzo[b]fluoranthene WG T 39 ug/l <0.44 <0.47 ND ND ND ND ND 0 0 0 0 0.5 - - - 39 100 0.034 - - -
SVOC Benzo[g,h,i]perylene WG T 39 ug/l <0.75 <0.8 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Benzo[k]fluoranthene WG T 39 ug/l <0.18 <0.19 ND ND ND ND ND 0 0 0 0 5 - - - 0 0 0.34 - - -
SVOC Bis(2-chloroethoxy)methane WG T 39 ug/l <0.69 <0.73 ND ND ND ND ND 0 0 - - - - - - 0 0 5.9 - - -
SVOC Bis(2-chloroethyl)ether WG T 39 ug/l <0.12 <0.13 ND ND ND ND ND 0 0 0 0 0.3 - - - 39 100 0.014 - - -
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CFMW-001 Round 3
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC Bis(2-ethylhexyl) phthalate WG T 39 ug/l <0.72 1.6 ND ND ND ND ND 1 2.6 0 0 6 0 0 6 0 0 5.6 - - -
SVOC Butyl benzyl phthalate WG T 39 ug/l <0.6 <0.64 ND ND ND ND ND 0 0 0 0 1500 - - - 0 0 16 - - -
SVOC Caprolactam WG T 39 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 990 - - -
SVOC Carbazole WG T 39 ug/l <0.85 <0.9 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Chrysene WG T 39 ug/l <0.67 <0.71 ND ND ND ND ND 0 0 0 0 50 - - - 0 0 3.4 - - -
SVOC Dibenz(a,h)anthracene WG T 39 ug/l <0.09 <0.096 ND ND ND ND ND 0 0 0 0 0.05 - - - 39 100 0.0034 - - -
SVOC Dibenzofuran WG T 39 ug/l <0.85 <0.9 ND ND ND ND ND 0 0 - - - - - - 0 0 0.79 - - -
SVOC Diethyl phthalate WG T 39 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 17000 - - - - - - - - -
SVOC Dimethyl phthalate WG T 39 ug/l <0.98 <1 ND ND ND ND ND 0 0 0 0 3E+05 - - - - - - - - -
SVOC Di-n-butyl phthalate WG T 39 ug/l <0.82 <0.87 ND ND ND ND ND 0 0 0 0 2000 - - - - - - - - -
SVOC Di-n-octyl phthalate WG T 39 ug/l <0.69 <0.73 ND ND ND ND ND 0 0 - - - - - - 0 0 20 - - -
SVOC Fluoranthene WG T 39 ug/l <0.72 <0.77 ND ND ND ND ND 0 0 0 0 130 - - - 0 0 80 - - -
SVOC Fluorene WG T 39 ug/l <0.8 <0.85 ND ND ND ND ND 0 0 0 0 1100 - - - 0 0 29 - - -
SVOC Hexachlorobenzene WG T 39 ug/l <0.47 <0.5 ND ND ND ND ND 0 0 39 100 0.2 0 0 1 39 100 0.0098 - - -
SVOC Hexachlorobutadiene WG T 39 ug/l <0.76 <0.81 ND ND ND ND ND 0 0 0 0 5 - - - 39 100 0.14 - - -
SVOC Hexachlorocyclopentadiene WG T 39 ug/l <0.61 <0.65 ND ND ND ND ND 0 0 0 0 50 0 0 50 39 100 0.041 - - -
SVOC Hexachloroethane WG T 39 ug/l <0.09 <0.096 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 0.33 - - -
SVOC Indeno[1,2,3-cd]pyrene WG T 39 ug/l <0.21 <0.22 ND ND ND ND ND 0 0 0 0 0.5 - - - 39 100 0.034 - - -
SVOC Isophorone WG T 39 ug/l <0.67 <0.71 ND ND ND ND ND 0 0 0 0 400 - - - 0 0 78 - - -
SVOC Naphthalene WG T 39 ug/l <0.8 <0.85 ND ND ND ND ND 0 0 0 0 100 - - - 39 100 0.17 - - -
SVOC Nitrobenzene WG T 39 ug/l <0.49 <0.52 ND ND ND ND ND 0 0 0 0 17 - - - 39 100 0.14 - - -
SVOC N-Nitrosodi-n-propylamine WG T 39 ug/l <0.83 <0.88 ND ND ND ND ND 0 0 0 0 0.5 - - - 39 100 0.011 - - -
SVOC N-Nitrosodiphenylamine WG T 39 ug/l <0.74 <0.79 ND ND ND ND ND 0 0 0 0 33 - - - 0 0 12 - - -
SVOC Pentachlorophenol WG T 39 ug/l <2.2 <2.3 ND ND ND ND ND 0 0 39 100 1 39 100 1 39 100 0.041 - - -
SVOC Phenanthrene WG T 39 ug/l <0.65 <0.69 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Phenol WG T 39 ug/l <0.41 <0.44 ND ND ND ND ND 0 0 0 0 300 - - - 0 0 580 - - -
SVOC Pyrene WG T 39 ug/l <0.83 <0.88 ND ND ND ND ND 0 0 0 0 830 - - - 0 0 12 - - -
VOC 1,1,1-Trichloroethane WG T 39 ug/l <0.28 3.7 ND ND ND ND ND 1 2.6 0 0 200 0 0 200 0 0 800 - - -
VOC 1,1,2,2-Tetrachloroethane WG T 39 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 2 - - - - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WG T 39 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - - - - 0 0 5500 - - -
VOC 1,1,2-Trichloroethane WG T 39 ug/l <0.08 <0.08 ND ND ND ND ND 0 0 0 0 3 - - - - - - - - -
VOC 1,1-Dichloroethane WG T 39 ug/l <0.24 0.88 ND ND ND ND ND 1 2.6 0 0 4 - - - 0 0 2.8 - - -
VOC 1,1-Dichloroethene WG T 39 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 0 0 7 - - - - - - - - -
VOC 1,2,3-Trichlorobenzene WG T 39 ug/l <0.35 <0.35 ND ND ND ND ND 0 0 0 0 0.7 - - - 0 0 0.7 - - -
VOC 1,2,4-Trichlorobenzene WG T 39 ug/l <0.27 <0.27 ND ND ND ND ND 0 0 0 0 70 - - - 0 0 0.4 - - -
VOC 1,2-Dibromo-3-Chloropropane WG T 39 ug/l <0.23 <0.23 ND ND ND ND ND 0 0 0 0 0.2 0 0 0.2 39 100 0.00033 - - -
VOC 1,2-Dichlorobenzene WG T 39 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 600 0 0 600 0 0 30 - - -
VOC 1,2-Dichloroethane WG T 39 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 4 0 0 5 0 0 0.17 - - -
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CFMW-001 Round 3
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC 1,2-Dichloropropane WG T 39 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.44 - - -
VOC 1,3-Dichlorobenzene WG T 39 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 600 - - - - - - - - -
VOC 1,4-Dichlorobenzene WG T 39 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 75 0 0 75 0 0 0.48 - - -
VOC 2-Butanone (MEK) WG T 39 ug/l <2.2 2.3 ND ND ND ND ND 1 2.6 - - - - - - 0 0 560 - - -
VOC 2-Hexanone WG T 39 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 - - - - - - 0 0 3.8 - - -
VOC 4-Methyl-2-pentanone (MIBK) WG T 39 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - 0 0 630 - - -
VOC Acetone WG T 39 ug/l <1.1 7.6 1.1256 ND 1.4242 ND 3.51 7 18 - - - - - - 0 0 1400 - - -
VOC Benzene WG T 39 ug/l <0.09 0.16 ND ND ND ND ND 1 2.6 0 0 5 0 0 5 0 0 0.46 - - -
VOC Bromoform WG T 39 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 80 0 0 80 0 0 3.3 - - -
VOC Bromomethane WG T 39 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 10 - - - 0 0 0.75 - - -
VOC Carbon disulfide WG T 39 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - 0 0 81 - - -
VOC Carbon tetrachloride WG T 39 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 3 0 0 5 0 0 0.46 - - -
VOC Chlorobenzene WG T 39 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0 7.8 - - -
VOC Chlorobromomethane WG T 39 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - 0 0 8.3 - - -
VOC Chlorodibromomethane WG T 39 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 4 0 0 80 0 0 0.87 - - -
VOC Chloroethane WG T 39 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - 0 0 2100 - - -
VOC Chloroform WG T 39 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 70 0 0 80 0 0 0.22 - - -
VOC Chloromethane WG T 39 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 19 - - -
VOC cis-1,2-Dichloroethene WG T 39 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 70 - - - - - - - - -
VOC cis-1,3-Dichloropropene WG T 39 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 0 0 4 - - - - - - - - -
VOC Cyclohexane WG T 39 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - 0 0 1300 - - -
VOC Dichlorobromomethane WG T 39 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 10 0 0 80 0 0 0.13 - - -
VOC Dichlorodifluoromethane WG T 39 ug/l <0.14 <0.14 ND ND ND ND ND 0 0 0 0 1000 - - - 0 0 20 - - -
VOC Ethylbenzene WG T 39 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 0 0 700 0 0 700 0 0 1.5 - - -
VOC Ethylene Dibromide WG T 39 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 39 100 0.004 - - - - - - - - -
VOC Isopropylbenzene WG T 39 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC Methyl acetate WG T 39 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - 0 0 2000 - - -
VOC Methyl tert-butyl ether WG T 39 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 14 - - -
VOC Methylcyclohexane WG T 39 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC Methylene Chloride WG T 39 ug/l <0.21 0.59 ND ND ND ND 0.514 3 7.7 0 0 5 0 0 5 0 0 11 - - -
VOC m-Xylene & p-Xylene WG T 39 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC o-Xylene WG T 39 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0 19 - - -
VOC Styrene WG T 39 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0 120 - - -
VOC Tetrachloroethene WG T 39 ug/l <0.12 0.69 ND ND ND ND 0.419 4 10 0 0 5 - - - - - - - - -
VOC Toluene WG T 39 ug/l <0.25 0.32 ND ND ND ND ND 1 2.6 0 0 1000 0 0 1000 0 0 110 - - -
VOC trans-1,2-Dichloroethene WG T 39 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 100 - - - - - - - - -
VOC trans-1,3-Dichloropropene WG T 39 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 2 - - - - - - - - -
VOC Trichloroethene WG T 39 ug/l <0.22 0.58 ND ND ND ND ND 1 2.6 0 0 5 - - - - - - - - -
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CFMW-001 Round 3
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC Trichlorofluoromethane WG T 39 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0 520 - - -
VOC Vinyl chloride WG T 39 ug/l <0.06 <0.06 0.03 0.03 2.11E-17 0.03 0.03 0 0 0 0 0.2 0 0 2 39 100 0.019 - - -
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GENCHEM Alkalinity WG T 50 ug/l  55,300  1,570,000  331,376  242,500  301,804  172,550  1,007,300 50 100 - - - - - - - - - 36 72 214000
GENCHEM Ammonia WG T 50 ug/l <72  27,900  1,536 ND  5,839 ND  12,527 14 28 - - - - - - - - - 14 28 72
GENCHEM Chloride WG T 50 ug/l 338.0  36,500  3,396  1,815  6,389 486.25  6,660 50 100 - - - - - - - - - 49 98 338
GENCHEM Fluoride WG DI 50 ug/l <60  55,300  3,575  1,420  8,798 122.7  7,761 49 98 8 16 4000 8 16 4000 49 98 80 47 94 120
GENCHEM Fluoride WG T 50 ug/l <60  52,900  3,488  1,280  8,430 155.15  7,778 49 98 7 14 4000 7 14 4000 49 98 80 49 98 120
GENCHEM Hardness as calcium carbonate WG T 50 ug/l  56,000  1,100,000  224,660  192,000  168,254  111,600  468,800 50 100 - - - - - - - - - 23 46 198000
GENCHEM Nitrate Nitrite as N WG T 50 ug/l <100  62,800  3,783 988.5  9,943 ND  9,695 45 90 2 4 10000 2 4 10000 - - - 46 92 100
GENCHEM Orthophosphate as P WG T 50 ug/l <48 325.0 ND ND ND ND ND 1 2 - - - - - - - - - 1 2 48
GENCHEM Sulfate WG T 50 ug/l  2,420  905,000  35,852  8,865  127,840  2,630  92,065 50 100 - - - - - - - - - 31 62 5660
GENCHEM Total Dissolved Solids WG T 50 mg/l 97.0  2,440 436.12 287.5 507.5889 169.75  1,685 50 100 - - - - - - - - - - - -
GENCHEM Total Suspended Solids WG T 50 mg/l <1 453.0 32.136 5.4 73.9457 n.d. 160.7 46 92 - - - - - - - - - - - -
METALS Aluminum WG T 50 ug/l <18.2  6,950 275.714 38.7  1,000 ND 929.55 34 68 - - - - - - 1 2 2000 23 46 39.8
METALS Aluminum WG DI 50 ug/l <18.2 177.0 ND ND ND ND 51.185 5 10 - - - - - - 0 0 2000 3 6 39.8
METALS Antimony WG T 50 ug/l <0.62 4.4 ND ND ND ND 1.047 5 10 0 0 6 0 0 6 5 10 0.78 5 10 0.62
METALS Antimony WG DI 50 ug/l <0.62 2.6 ND ND ND ND ND 2 4 0 0 6 0 0 6 2 4 0.78 2 4 0.62
METALS Arsenic WG T 50 ug/l <0.64 80.2 4.1628 ND 15.5924 ND 11.85 14 28 4 8 10 4 8 10 50 100 0.052 11 22 0.84
METALS Arsenic WG DI 50 ug/l <0.64 92.6 4.539 ND 18.2176 ND 10.445 11 22 3 6 10 3 6 10 50 100 0.052 7 14 0.84
METALS Barium WG DI 50 ug/l 20.1 888.0 195.006 157.5 146.8401 52.26 391.25 50 100 0 0 1000 0 0 2000 3 6 380 45 90 75
METALS Barium WG T 50 ug/l 26.0 953.0 209.61 171.0 158.3607 63.85 444.7 50 100 0 0 1000 0 0 2000 3 6 380 47 94 75
METALS Beryllium WG T 50 ug/l <0.24 0.4 ND ND ND ND ND 1 2 0 0 4 0 0 4 0 0 2.5 1 2 0.24
METALS Beryllium WG DI 50 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 4 0 0 4 0 0 2.5 0 0 0.24
METALS Cadmium WG DI 50 ug/l <0.71 <0.71 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.92 0 0 0.71
METALS Cadmium WG T 50 ug/l <0.71 <0.71 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.92 0 0 0.71
METALS Calcium WG DI 50 ug/l  3,550  416,000  56,964  49,050  57,720  24,760  78,500 50 100 - - - - - - - - - 11 22 57600
METALS Calcium WG T 50 ug/l  3,730  407,000  59,476  49,900  57,407  26,725  105,385 50 100 - - - - - - - - - 15 30 57600
METALS Chromium WG T 50 ug/l <1.3 8.2 1.06 ND 1.2522 ND 3.11 8 16 0 0 100 0 0 100 50 100 0.035 8 16 1.3
METALS Chromium WG DI 50 ug/l <1.3 2.9 ND ND ND ND 1.3925 3 6 0 0 100 0 0 100 50 100 0.035 3 6 1.3
METALS Cobalt WG T 50 ug/l <1.3 39.5 2.46 ND 6.6833 ND 5.93 16 32 - - - - - - 50 100 0.6 14 28 1.3
METALS Cobalt WG DI 50 ug/l <1.3 37.5 2.071 ND 6.0485 ND 3.795 11 22 - - - - - - 50 100 0.6 8 16 1.3
METALS Copper WG T 50 ug/l <1.4 59.5 3.594 ND 9.1866 ND 15.77 21 42 0 0 1300 0 0 1300 0 0 80 21 42 1.4
METALS Copper WG DI 50 ug/l <1.4 50.9 ND ND ND ND 5.795 7 14 0 0 1300 0 0 1300 0 0 80 6 12 1.4
METALS Cyanide, Free WG T 47 ug/l <1.5 120.0 22.9436 4.8 35.579 ND 115.2 32 68 0 0 200 0 0 200 47 100 0.15 32 68 1.5
METALS Cyanide, Free WG DI 47 ug/l <1.5 66.2 13.0085 3.9 18.3704 ND 47.42 31 66 0 0 200 0 0 200 47 100 0.15 31 66 1.5
METALS Cyanide, Total WG T 50 ug/l <2  8,120 483.408 103.5  1,386 ND  1,212 39 78 18 36 200 18 36 200 50 100 0.15 38 76 2
METALS Cyanide, Total WG DI 50 ug/l <2  7,780 469.434 97.3  1,354 ND  1,192 37 74 17 34 200 17 34 200 50 100 0.15 37 74 2
METALS Iron WG T 50 ug/l <42.4  72,900  2,860 309.5  10,731 ND  11,700 44 88 - - - - - - 9 18 1400 27 54 277
METALS Iron WG DI 50 ug/l <42.4  26,500 808.368 81.3  3,759 ND  2,083 30 60 - - - - - - 4 8 1400 10 20 277
METALS Lead WG T 50 ug/l <0.38 14.0 ND ND ND ND 1.575 6 12 0 0 15 0 0 15 0 0 15 6 12 0.38

CFMW-001 Round 4
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL
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CFMW-001 Round 4
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

METALS Lead WG DI 50 ug/l <0.38 1.8 ND ND ND ND 0.721 4 8 0 0 15 0 0 15 0 0 15 3 6 0.38
METALS Magnesium WG T 50 ug/l 65.6  56,500  15,677  15,650  8,110  7,078  20,210 50 100 - - - - - - - - - 32 64 12500
METALS Magnesium WG DI 50 ug/l <63.6  44,800  13,621  13,650  6,372  6,173  18,955 49 98 - - - - - - - - - 26 52 12500
METALS Manganese WG T 50 ug/l <2.5  1,270 72.244 2.55 222.438 ND 395.3 26 52 - - - - - - 9 18 43 14 28 15.8
METALS Manganese WG DI 50 ug/l <2.5  1,030 36.58 ND 148.6948 ND 143.85 13 26 - - - - - - 7 14 43 8 16 15.8
METALS Mercury WG DI 50 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 2 0 0 2 50 100 0.063 0 0 0.17
METALS Mercury WG T 50 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 2 0 0 2 50 100 0.063 0 0 0.17
METALS Nickel WG T 50 ug/l <1.4 10.2 1.56 ND 2.384 ND 8.305 8 16 0 0 100 - - - 0 0 39 8 16 1.4
METALS Nickel WG DI 50 ug/l <1.4 9.0 ND ND ND ND 2.375 5 10 0 0 100 - - - 0 0 39 5 10 1.4
METALS Potassium WG DI 50 ug/l 475.0  19,000  1,460 885.0  2,619 539.4  3,042 50 100 - - - - - - - - - 41 82 632
METALS Potassium WG T 50 ug/l 476.0  19,100  1,586 926.5  2,651 567.5  3,320 50 100 - - - - - - - - - 44 88 632
METALS Selenium WG DI 50 ug/l <0.73 17.1 ND ND ND ND 5.215 5 10 0 0 50 0 0 50 1 2 10 4 8 0.73
METALS Selenium WG T 50 ug/l <0.73 13.0 ND ND ND ND 4.5705 5 10 0 0 50 0 0 50 1 2 10 5 10 0.73
METALS Silver WG DI 50 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 - - - 0 0 9.4 0 0 1.3
METALS Silver WG T 50 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 - - - 0 0 9.4 0 0 1.3
METALS Sodium WG DI 50 ug/l  2,980  707,000  64,392  29,200  137,283  3,784  233,800 50 100 - - - - - - - - - 45 90 4180
METALS Sodium WG T 50 ug/l  3,510  834,000  75,114  33,100  156,160  4,021  293,700 50 100 - - - - - - - - - 47 94 4180
METALS Thallium WG DI 50 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 2 0 0 2 50 100 0.02 0 0 0.26
METALS Thallium WG T 50 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 2 0 0 2 50 100 0.02 0 0 0.26
METALS Vanadium WG T 50 ug/l <1.9 457.0 18.292 ND 82.7295 ND 10.575 8 16 - - - - - - 4 8 8.6 7 14 1.9
METALS Vanadium WG DI 50 ug/l <1.9 397.0 ND ND ND ND 8.13 6 12 - - - - - - 3 6 8.6 6 12 1.9
METALS Zinc WG T 50 ug/l <7  3,990 86.306 ND 563.3914 ND 24.72 10 20 1 2 2000 - - - 1 2 600 10 20 7
METALS Zinc WG DI 50 ug/l <7  1,220 ND ND ND ND ND 2 4 0 0 2000 - - - 1 2 600 2 4 7
SVOC 1,1'-Biphenyl WG T 41 ug/l <0.63 <0.66 ND ND ND ND ND 0 0 - - - - - - 41 100 0.083 - - -
SVOC 1,2,4,5-Tetrachlorobenzene WG T 41 ug/l <0.43 <0.45 ND ND ND ND ND 0 0 0 0 0.97 - - - 41 100 0.17 - - -
SVOC 1,4-Dioxane WG T 41 ug/l <3.1 <3.3 ND ND ND ND ND 0 0 - - - - - - 41 100 0.46 - - -
SVOC 2,2'-oxybis[1-chloropropane] WG T 41 ug/l <0.93 <0.97 ND ND ND ND ND 0 0 0 0 1400 - - - - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WG T 41 ug/l <0.69 <0.72 ND ND ND ND ND 0 0 - - - - - - 0 0 24 - - -
SVOC 2,4,5-Trichlorophenol WG T 41 ug/l <0.49 <0.51 ND ND ND ND ND 0 0 0 0 1800 - - - 0 0 120 - - -
SVOC 2,4,6-Trichlorophenol WG T 41 ug/l <0.53 <0.55 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 1.2 - - -
SVOC 2,4-Dichlorophenol WG T 41 ug/l <0.63 <0.66 ND ND ND ND ND 0 0 0 0 77 - - - 0 0 4.6 - - -
SVOC 2,4-Dimethylphenol WG T 41 ug/l <0.91 <0.95 ND ND ND ND ND 0 0 0 0 380 - - - 0 0 36 - - -
SVOC 2,4-Dinitrophenol WG T 41 ug/l <2.4 <2.5 ND ND ND ND ND 0 0 0 0 69 - - - 0 0 3.9 - - -
SVOC 2,4-Dinitrotoluene WG T 41 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 1.1 - - - 41 100 0.24 - - -
SVOC 2,6-Dinitrotoluene WG T 41 ug/l <0.88 <0.92 ND ND ND ND ND 0 0 0 0 0.5 - - - 41 100 0.049 - - -
SVOC 2-Chloronaphthalene WG T 41 ug/l <0.61 <0.64 ND ND ND ND ND 0 0 0 0 1000 - - - - - - - - -
SVOC 2-Chlorophenol WG T 41 ug/l <0.74 <0.77 ND ND ND ND ND 0 0 0 0 81 - - - 0 0 9.1 - - -
SVOC 2-Methylnaphthalene WG T 41 ug/l <0.88 <0.92 ND ND ND ND ND 0 0 - - - - - - 0 0 3.6 - - -
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CFMW-001 Round 4
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC 2-Methylphenol WG T 41 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 2-Nitroaniline WG T 41 ug/l <0.65 <0.68 ND ND ND ND ND 0 0 - - - - - - 0 0 19 - - -
SVOC 2-Nitrophenol WG T 41 ug/l <0.59 <0.62 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 3 & 4 Methylphenol WG T 41 ug/l <0.88 42.0 ND ND ND ND ND 1 2 - - - - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WG T 41 ug/l <1 <1.1 ND ND ND ND ND 0 0 41 100 0.21 - - - 41 100 0.13 - - -
SVOC 3-Nitroaniline WG T 41 ug/l <0.82 <0.86 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol WG T 41 ug/l <2 <2.1 ND ND ND ND ND 0 0 0 0 13 - - - - - - - - -
SVOC 4-Bromophenyl phenyl ether WG T 41 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4-Chloro-3-methylphenol WG T 41 ug/l <0.76 <0.79 ND ND ND ND ND 0 0 0 0 3000 - - - - - - - - -
SVOC 4-Chloroaniline WG T 41 ug/l <0.73 <0.76 ND ND ND ND ND 0 0 - - - - - - 3 7 0.37 - - -
SVOC 4-Chlorophenyl phenyl ether WG T 41 ug/l <0.96 <1 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4-Nitroaniline WG T 41 ug/l <0.48 <0.5 ND ND ND ND ND 0 0 - - - - - - 0 0 3.8 - - -
SVOC 4-Nitrophenol WG T 41 ug/l <4.7 <4.9 ND ND ND ND ND 0 0 0 0 60 - - - - - - - - -
SVOC Acenaphthene WG T 41 ug/l <0.88 <0.92 ND ND ND ND ND 0 0 0 0 670 - - - 0 0 53 - - -
SVOC Acenaphthylene WG T 41 ug/l <0.65 <0.68 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Acetophenone WG T 41 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 190 - - -
SVOC Anthracene WG T 41 ug/l <0.57 <0.6 ND ND ND ND ND 0 0 0 0 2100 - - - 0 0 180 - - -
SVOC Atrazine WG T 41 ug/l <0.77 <0.81 ND ND ND ND ND 0 0 0 0 3 0 0 3 41 100 0.3 - - -
SVOC Benzaldehyde WG T 41 ug/l <0.86 <0.9 ND ND ND ND ND 0 0 - - - - - - 0 0 190 - - -
SVOC Benzo[a]anthracene WG T 41 ug/l <0.55 <0.58 ND ND ND ND ND 0 0 0 0 0.5 - - - - - - - - -
SVOC Benzo[a]pyrene WG T 41 ug/l <0.16 <0.17 ND ND ND ND ND 0 0 41 100 0.05 0 0 0.2 41 100 0.0034 - - -
SVOC Benzo[b]fluoranthene WG T 41 ug/l <0.44 <0.46 ND ND ND ND ND 0 0 0 0 0.5 - - - 41 100 0.034 - - -
SVOC Benzo[g,h,i]perylene WG T 41 ug/l <0.75 <0.78 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Benzo[k]fluoranthene WG T 41 ug/l <0.18 <0.19 ND ND ND ND ND 0 0 0 0 5 - - - 0 0 0.34 - - -
SVOC Bis(2-chloroethoxy)methane WG T 41 ug/l <0.69 <0.72 ND ND ND ND ND 0 0 - - - - - - 0 0 5.9 - - -
SVOC Bis(2-chloroethyl)ether WG T 41 ug/l <0.12 <0.13 ND ND ND ND ND 0 0 0 0 0.3 - - - 41 100 0.014 - - -
SVOC Bis(2-ethylhexyl) phthalate WG T 41 ug/l <0.72 1.2 ND ND ND ND ND 1 2 0 0 6 0 0 6 0 0 5.6 - - -
SVOC Butyl benzyl phthalate WG T 41 ug/l <0.6 <0.63 ND ND ND ND ND 0 0 0 0 1500 - - - 0 0 16 - - -
SVOC Caprolactam WG T 41 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 990 - - -
SVOC Carbazole WG T 41 ug/l <0.85 <0.89 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Chrysene WG T 41 ug/l <0.67 <0.7 ND ND ND ND ND 0 0 0 0 50 - - - 0 0 3.4 - - -
SVOC Dibenz(a,h)anthracene WG T 41 ug/l <0.09 <0.094 ND ND ND ND ND 0 0 0 0 0.05 - - - 41 100 0.0034 - - -
SVOC Dibenzofuran WG T 41 ug/l <0.85 <0.89 ND ND ND ND ND 0 0 - - - - - - 0 0 0.79 - - -
SVOC Diethyl phthalate WG T 41 ug/l <1 <1 ND ND ND ND ND 0 0 0 0 17000 - - - - - - - - -
SVOC Dimethyl phthalate WG T 41 ug/l <0.98 <1 ND ND ND ND ND 0 0 0 0 3E+05 - - - - - - - - -
SVOC Di-n-butyl phthalate WG T 41 ug/l <0.82 <0.86 ND ND ND ND ND 0 0 0 0 2000 - - - - - - - - -
SVOC Di-n-octyl phthalate WG T 41 ug/l <0.69 <0.72 ND ND ND ND ND 0 0 - - - - - - 0 0 20 - - -
SVOC Fluoranthene WG T 41 ug/l <0.72 <0.75 ND ND ND ND ND 0 0 0 0 130 - - - 0 0 80 - - -
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CFMW-001 Round 4
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC Fluorene WG T 41 ug/l <0.8 <0.84 ND ND ND ND ND 0 0 0 0 1100 - - - 0 0 29 - - -
SVOC Hexachlorobenzene WG T 41 ug/l <0.47 <0.49 ND ND ND ND ND 0 0 41 100 0.2 0 0 1 41 100 0.0098 - - -
SVOC Hexachlorobutadiene WG T 41 ug/l <0.76 <0.79 ND ND ND ND ND 0 0 0 0 5 - - - 41 100 0.14 - - -
SVOC Hexachlorocyclopentadiene WG T 41 ug/l <0.61 <0.64 ND ND ND ND ND 0 0 0 0 50 0 0 50 41 100 0.041 - - -
SVOC Hexachloroethane WG T 41 ug/l <0.09 <0.094 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 0.33 - - -
SVOC Indeno[1,2,3-cd]pyrene WG T 41 ug/l <0.21 <0.22 ND ND ND ND ND 0 0 0 0 0.5 - - - 41 100 0.034 - - -
SVOC Isophorone WG T 41 ug/l <0.67 <0.7 ND ND ND ND ND 0 0 0 0 400 - - - 0 0 78 - - -
SVOC Naphthalene WG T 41 ug/l <0.8 <0.84 ND ND ND ND ND 0 0 0 0 100 - - - 41 100 0.17 - - -
SVOC Nitrobenzene WG T 41 ug/l <0.49 <0.51 ND ND ND ND ND 0 0 0 0 17 - - - 41 100 0.14 - - -
SVOC N-Nitrosodi-n-propylamine WG T 41 ug/l <0.83 <0.87 ND ND ND ND ND 0 0 0 0 0.5 - - - 41 100 0.011 - - -
SVOC N-Nitrosodiphenylamine WG T 41 ug/l <0.74 <0.77 ND ND ND ND ND 0 0 0 0 33 - - - 0 0 12 - - -
SVOC Pentachlorophenol WG T 41 ug/l <2.2 <2.3 ND ND ND ND ND 0 0 41 100 1 41 100 1 41 100 0.041 - - -
SVOC Phenanthrene WG T 41 ug/l <0.65 <0.68 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Phenol WG T 41 ug/l <0.41 3.9 ND ND ND ND ND 1 2 0 0 300 - - - 0 0 580 - - -
SVOC Pyrene WG T 41 ug/l <0.83 <0.87 ND ND ND ND ND 0 0 0 0 830 - - - 0 0 12 - - -
VOC 1,1,1-Trichloroethane WG T 41 ug/l <0.28 3.3 ND ND ND ND ND 1 2 0 0 200 0 0 200 0 0 800 - - -
VOC 1,1,2,2-Tetrachloroethane WG T 41 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 2 - - - - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WG T 41 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - - - - 0 0 5500 - - -
VOC 1,1,2-Trichloroethane WG T 41 ug/l <0.08 <0.08 ND ND ND ND ND 0 0 0 0 3 - - - - - - - - -
VOC 1,1-Dichloroethane WG T 41 ug/l <0.24 0.8 ND ND ND ND ND 1 2 0 0 4 - - - 0 0 2.8 - - -
VOC 1,1-Dichloroethene WG T 41 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 0 0 7 - - - - - - - - -
VOC 1,2,3-Trichlorobenzene WG T 41 ug/l <0.35 <0.35 ND ND ND ND ND 0 0 0 0 0.7 - - - 0 0 0.7 - - -
VOC 1,2,4-Trichlorobenzene WG T 41 ug/l <0.27 <0.27 ND ND ND ND ND 0 0 0 0 70 - - - 0 0 0.4 - - -
VOC 1,2-Dibromo-3-Chloropropane WG T 41 ug/l <0.23 <0.23 ND ND ND ND ND 0 0 0 0 0.2 0 0 0.2 41 100 0.00033 - - -
VOC 1,2-Dichlorobenzene WG T 41 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 600 0 0 600 0 0 30 - - -
VOC 1,2-Dichloroethane WG T 41 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 4 0 0 5 0 0 0.17 - - -
VOC 1,2-Dichloropropane WG T 41 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.44 - - -
VOC 1,3-Dichlorobenzene WG T 41 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 600 - - - - - - - - -
VOC 1,4-Dichlorobenzene WG T 41 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 75 0 0 75 0 0 0.48 - - -
VOC 2-Butanone (MEK) WG T 41 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 - - - - - - 0 0 560 - - -
VOC 2-Hexanone WG T 41 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 - - - - - - 0 0 3.8 - - -
VOC 4-Methyl-2-pentanone (MIBK) WG T 41 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - 0 0 630 - - -
VOC Acetone WG T 41 ug/l <1.1 13.0 ND ND ND ND ND 2 5 - - - - - - 0 0 1400 - - -
VOC Benzene WG T 41 ug/l <0.09 0.17 ND ND ND ND ND 2 5 0 0 5 0 0 5 0 0 0.46 - - -
VOC Bromoform WG T 41 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 80 0 0 80 0 0 3.3 - - -
VOC Bromomethane WG T 41 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 10 - - - 0 0 0.75 - - -
VOC Carbon disulfide WG T 41 ug/l <0.22 0.37 ND ND ND ND ND 1 2 - - - - - - 0 0 81 - - -
VOC Carbon tetrachloride WG T 41 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 3 0 0 5 0 0 0.46 - - -
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CFMW-001 Round 4
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC Chlorobenzene WG T 41 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0 7.8 - - -
VOC Chlorobromomethane WG T 41 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - 0 0 8.3 - - -
VOC Chlorodibromomethane WG T 41 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 4 0 0 80 0 0 0.87 - - -
VOC Chloroethane WG T 41 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - 0 0 2100 - - -
VOC Chloroform WG T 41 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 70 0 0 80 0 0 0.22 - - -
VOC Chloromethane WG T 41 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 19 - - -
VOC cis-1,2-Dichloroethene WG T 41 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 70 - - - - - - - - -
VOC cis-1,3-Dichloropropene WG T 41 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 0 0 4 - - - - - - - - -
VOC Cyclohexane WG T 41 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - 0 0 1300 - - -
VOC Dichlorobromomethane WG T 41 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 10 0 0 80 0 0 0.13 - - -
VOC Dichlorodifluoromethane WG T 41 ug/l <0.14 <0.14 ND ND ND ND ND 0 0 0 0 1000 - - - 0 0 20 - - -
VOC Ethylbenzene WG T 41 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 0 0 700 0 0 700 0 0 1.5 - - -
VOC Ethylene Dibromide WG T 41 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 41 100 0.004 - - - - - - - - -
VOC Isopropylbenzene WG T 41 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC Methyl acetate WG T 41 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - 0 0 2000 - - -
VOC Methyl tert-butyl ether WG T 41 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 14 - - -
VOC Methylcyclohexane WG T 41 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC Methylene Chloride WG T 41 ug/l <0.21 <0.21 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 11 - - -
VOC m-Xylene & p-Xylene WG T 41 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC o-Xylene WG T 41 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0 19 - - -
VOC Styrene WG T 41 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0 120 - - -
VOC Tetrachloroethene WG T 41 ug/l <0.12 0.54 ND ND ND ND 0.14 3 7 0 0 5 - - - - - - - - -
VOC Toluene WG T 41 ug/l <0.25 0.27 ND ND ND ND ND 1 2 0 0 1000 0 0 1000 0 0 110 - - -
VOC trans-1,2-Dichloroethene WG T 41 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 100 - - - - - - - - -
VOC trans-1,3-Dichloropropene WG T 41 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 2 - - - - - - - - -
VOC Trichloroethene WG T 41 ug/l <0.22 0.72 ND ND ND ND ND 1 2 0 0 5 - - - - - - - - -
VOC Trichlorofluoromethane WG T 41 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0 520 - - -
VOC Vinyl chloride WG T 41 ug/l <0.06 <0.06 0.03 0.03 2.11E-17 0.03 0.03 0 0 0 0 0.2 0 0 2 41 100 0.019 - - -
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GENCHEM Alkalinity WG T 52 ug/l  51,500  2,320,000  478,850  200,500  613,327  113,100  1,932,000 52 100.00 - - - - - - - - -
GENCHEM Ammonia WG T 52 ug/l <72  6,400 262.7019 92.05 885.9819 ND 509.45 30 57.69 - - - - - - - - -
GENCHEM Chloride WG T 52 ug/l 205.0  17,900  3,140  1,880  3,483 343.15  8,735 52 100.00 - - - - - - - - -
GENCHEM Fluoride WG DI 13 ug/l 90.2 649.0 272.0923 193.0 180.0477 105.68 616.6 13 100.00 0 0 4000 0 0 4000 13 100 80
GENCHEM Fluoride WG T 52 ug/l <15 569.0 240.1577 199.0 136.2465 52.08 503.65 50 96.15 0 0 4000 0 0 4000 47 90 80
GENCHEM Hardness as calcium carbonate WG T 52 ug/l  48,000  2,800,000  458,500  194,000  613,286  99,300  1,745,000 52 100.00 - - - - - - - - -
GENCHEM Nitrate Nitrite as N WG T 52 ug/l <100  4,750 168.0962 ND 650.799 ND 213.85 13 25.00 0 0 10000 0 0 10000 - - -
GENCHEM Orthophosphate as P WG T 49 ug/l <48 <48 ND ND ND ND ND 0 0.00 - - - - - - - - -
GENCHEM Sulfate WG T 52 ug/l <127  96,400  9,912  5,250  14,557 838.1  29,860 51 98.08 - - - - - - - - -
GENCHEM Total Dissolved Solids WG T 52 mg/l 53.0  2,750 514.9808 217.5 654.2992 104.6  2,044 52 100.00 - - - - - - - - -
GENCHEM Total Suspended Solids WG T 52 mg/l 5.0  1,180 124.3077 43.6 232.9161 9.185 526.75 52 100.00 - - - - - - - - -
METALS Aluminum WG T 13 ug/l <18.2  6,370  1,152 664.0  1,704 ND  3,766 12 92.31 - - - - - - 2 15 2000
METALS Aluminum WG DI 52 ug/l <18.2 902.0 75.6673 20.35 179.0528 ND 280.05 27 51.92 - - - - - - 0 0 2000
METALS Antimony WG T 13 ug/l <0.62 10.0 1.2331 ND 2.6625 ND 4.96 4 30.77 1 8 6 1 8 6 3 23 0.78
METALS Antimony WG DI 52 ug/l <0.62 8.2 ND ND ND ND 0.8645 5 9.62 1 2 6 1 2 6 4 8 0.78
METALS Arsenic WG T 13 ug/l <0.64 5.3 1.82 1.7 1.6996 ND 4.88 9 69.23 0 0 10 0 0 10 13 100 0.052
METALS Arsenic WG DI 52 ug/l <0.64 8.3 1.3325 ND 1.6127 ND 4.135 23 44.23 0 0 10 0 0 10 52 100 0.052
METALS Barium WG DI 52 ug/l 5.8  4,430 375.6923 116.0 792.2688 41.915  2,242 52 100.00 4 8 1000 4 8 2000 8 15 380
METALS Barium WG T 13 ug/l 54.5  2,310 335.6154 144.0 605.7548 60.08  1,202 13 100.00 1 8 1000 1 8 2000 2 15 380
METALS Beryllium WG T 13 ug/l <0.24 0.38 ND ND ND ND 0.224 1 7.69 0 0 4 0 0 4 0 0 2.5
METALS Beryllium WG DI 52 ug/l <0.24 <0.24 ND ND ND ND ND 0 0.00 0 0 4 0 0 4 0 0 2.5
METALS Cadmium WG DI 52 ug/l <0.71 <0.71 ND ND ND ND ND 0 0.00 0 0 5 0 0 5 0 0 0.92
METALS Cadmium WG T 13 ug/l <0.71 <0.71 ND ND ND ND ND 0 0.00 0 0 5 0 0 5 0 0 0.92
METALS Calcium WG DI 52 ug/l  4,800  922,000  142,019  38,350  215,870  17,025  608,300 52 100.00 - - - - - - - - -
METALS Calcium WG T 13 ug/l  29,100  602,000  116,662  43,700  175,020  32,040  474,800 13 100.00 - - - - - - - - -
METALS Chromium WG T 13 ug/l <1.3 20.4 3.8231 1.5 5.641 ND 13.38 7 53.85 0 0 100 0 0 100 13 100 0.035
METALS Chromium WG DI 52 ug/l <1.3 24.1 2.8029 ND 5.5046 ND 16.54 11 21.15 0 0 100 0 0 100 52 100 0.035
METALS Cobalt WG T 13 ug/l <1.3 4.4 ND ND ND ND 2.15 1 7.69 - - - - - - 13 100 0.6
METALS Cobalt WG DI 52 ug/l <1.3 2.7 ND ND ND ND ND 1 1.92 - - - - - - 52 100 0.6
METALS Copper WG T 13 ug/l <1.4 13.2 4.5846 3.4 4.1555 ND 12.48 11 84.62 0 0 1300 0 0 1300 0 0 80
METALS Copper WG DI 52 ug/l <1.4 8.4 1.7308 ND 1.9348 ND 6.055 16 30.77 0 0 1300 0 0 1300 0 0 80
METALS Cyanide, Free WG DI 4 ug/l <1.5 <1.5 ND ND ND ND ND 0 0.00 0 0 200 0 0 200 4 100 0.15
METALS Cyanide, Free WG T 7 ug/l <1.5 <1.5 ND ND ND ND ND 0 0.00 0 0 200 0 0 200 7 100 0.15
METALS Cyanide, Total WG DI 13 ug/l <2 10.1 1.8385 ND 2.5316 ND 5.72 2 15.38 0 0 200 0 0 200 13 100 0.15
METALS Cyanide, Total WG T 52 ug/l <2 10.5 ND ND ND ND 6.935 7 13.46 0 0 200 0 0 200 52 100 0.15
METALS Iron WG T 13 ug/l 181.0  17,400  3,636  2,110  4,884 233.8  11,676 13 100.00 - - - - - - 7 54 1400
METALS Iron WG DI 52 ug/l <42.4  4,350 501.8308 ND 989.8175 ND  2,503 20 38.46 - - - - - - 8 15 1400
METALS Lead WG T 13 ug/l <0.38 7.7 2.1585 1.1 2.4043 ND 7.04 12 92.31 0 0 15 0 0 15 0 0 15

DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

METALS Lead WG DI 52 ug/l <0.38 1.5 0.3152 ND 0.3362 ND 1.245 8 15.38 0 0 15 0 0 15 0 0 15
METALS Magnesium WG T 13 ug/l <63.6  26,200  13,071  14,100  8,951 ND  24,760 12 92.31 - - - - - - - - -
METALS Magnesium WG DI 52 ug/l <63.6  33,000  10,733  10,950  8,294 ND  22,900 40 76.92 - - - - - - - - -
METALS Manganese WG T 13 ug/l <2.5 391.0 153.7154 96.5 146.4453 ND 376.0 12 92.31 - - - - - - 9 69 43
METALS Manganese WG DI 52 ug/l <2.5  1,540 113.0385 35.0 227.0561 ND 316.55 39 75.00 - - - - - - 25 48 43
METALS Mercury WG DI 52 ug/l <0.17 <0.17 ND ND ND ND ND 0 0.00 0 0 2 0 0 2 52 100 0.063
METALS Mercury WG T 13 ug/l <0.17 <0.17 ND ND ND ND ND 0 0.00 0 0 2 0 0 2 13 100 0.063
METALS Nickel WG T 13 ug/l <1.4 7.6 1.7385 ND 1.8958 ND 4.66 6 46.15 0 0 100 - - - 0 0 39
METALS Nickel WG DI 52 ug/l <1.4 3.4 ND ND ND ND 1.15 3 5.77 0 0 100 - - - 0 0 39
METALS Potassium WG DI 52 ug/l 721.0  65,200  5,933  2,370  9,773 782.95  17,935 52 100.00 - - - - - - - - -
METALS Potassium WG T 13 ug/l 802.0  16,200  4,944  2,360  4,950 920.8  13,380 13 100.00 - - - - - - - - -
METALS Selenium WG DI 52 ug/l <0.73 2.0 ND ND ND ND 1.145 4 7.69 0 0 50 0 0 50 0 0 10
METALS Selenium WG T 13 ug/l <0.73 0.98 ND ND ND ND 0.614 1 7.69 0 0 50 0 0 50 0 0 10
METALS Silver WG DI 52 ug/l <1.3 <1.3 ND ND ND ND ND 0 0.00 0 0 100 - - - 0 0 9.4
METALS Silver WG T 13 ug/l <1.3 <1.3 ND ND ND ND ND 0 0.00 0 0 100 - - - 0 0 9.4
METALS Sodium WG DI 52 ug/l  3,400  102,000  17,192  10,450  19,880  3,755  49,360 52 100.00 - - - - - - - - -
METALS Sodium WG T 13 ug/l  4,050  31,200  12,642  9,740  8,388  4,170  25,440 13 100.00 - - - - - - - - -
METALS Thallium WG DI 52 ug/l <0.26 <0.26 ND ND ND ND ND 0 0.00 0 0 2 0 0 2 52 100 0.02
METALS Thallium WG T 13 ug/l <0.26 <0.26 ND ND ND ND ND 0 0.00 0 0 2 0 0 2 13 100 0.02
METALS Vanadium WG T 13 ug/l <1.9 5.2 1.8385 ND 1.5538 ND 5.2 5 38.46 - - - - - - 0 0 8.6
METALS Vanadium WG DI 52 ug/l <1.9 5.4 ND ND ND ND 3.535 6 11.54 - - - - - - 0 0 8.6
METALS Zinc WG T 13 ug/l <7 907.0 168.1385 11.6 316.0209 ND 824.8 10 76.92 0 0 2000 - - - 2 15 600
METALS Zinc WG DI 52 ug/l <7 176.0 ND ND ND ND 16.81 7 13.46 0 0 2000 - - - 0 0 600
SVOC 1,1'-Biphenyl WG T 4 ug/l <0.63 <0.63 ND ND ND ND ND 0 0.00 - - - - - - 4 100 0.083
SVOC 1,2,4,5-Tetrachlorobenzene WG T 4 ug/l <0.43 <0.43 ND ND ND ND ND 0 0.00 0 0 0.97 - - - 4 100 0.17
SVOC 1,4-Dioxane WG T 4 ug/l <3.1 <3.1 ND ND ND ND ND 0 0.00 - - - - - - 4 100 0.46
SVOC 2,2'-oxybis[1-chloropropane] WG T 4 ug/l <0.93 <0.93 ND ND ND ND ND 0 0.00 0 0 1400 - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WG T 4 ug/l <0.69 <0.69 ND ND ND ND ND 0 0.00 - - - - - - 0 0 24
SVOC 2,4,5-Trichlorophenol WG T 4 ug/l <0.49 <0.49 ND ND ND ND ND 0 0.00 0 0 1800 - - - 0 0 120
SVOC 2,4,6-Trichlorophenol WG T 4 ug/l <0.53 <0.53 ND ND ND ND ND 0 0.00 0 0 30 - - - 0 0 1.2
SVOC 2,4-Dichlorophenol WG T 4 ug/l <0.63 <0.63 ND ND ND ND ND 0 0.00 0 0 77 - - - 0 0 4.6
SVOC 2,4-Dimethylphenol WG T 4 ug/l <0.91 <0.91 ND ND ND ND ND 0 0.00 0 0 380 - - - 0 0 36
SVOC 2,4-Dinitrophenol WG T 4 ug/l <2.4 <2.4 ND ND ND ND ND 0 0.00 0 0 69 - - - 0 0 3.9
SVOC 2,4-Dinitrotoluene WG T 4 ug/l <1 <1 ND ND ND ND ND 0 0.00 0 0 1.1 - - - 4 100 0.24
SVOC 2,6-Dinitrotoluene WG T 4 ug/l <0.88 <0.88 ND ND ND ND ND 0 0.00 0 0 0.5 - - - 4 100 0.049
SVOC 2-Chloronaphthalene WG T 4 ug/l <0.61 <0.61 ND ND ND ND ND 0 0.00 0 0 1000 - - - - - -
SVOC 2-Chlorophenol WG T 4 ug/l <0.74 <0.74 ND ND ND ND ND 0 0.00 0 0 81 - - - 0 0 9.1
SVOC 2-Methylnaphthalene WG T 4 ug/l <0.88 <0.88 ND ND ND ND ND 0 0.00 - - - - - - 0 0 3.6
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC 2-Methylphenol WG T 4 ug/l <1.3 <1.3 ND ND ND ND ND 0 0.00 - - - - - - - - -
SVOC 2-Nitroaniline WG T 4 ug/l <0.65 <0.65 ND ND ND ND ND 0 0.00 - - - - - - 0 0 19
SVOC 2-Nitrophenol WG T 4 ug/l <0.59 <0.59 ND ND ND ND ND 0 0.00 - - - - - - - - -
SVOC 3 & 4 Methylphenol WG T 4 ug/l <0.88 1.4 0.68 ND 0.48 ND 1.256 1 25.00 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WG T 4 ug/l <1 <1 ND ND ND ND ND 0 0.00 4 100 0.21 - - - 4 100 0.13
SVOC 3-Nitroaniline WG T 4 ug/l <0.82 <0.82 ND ND ND ND ND 0 0.00 - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol WG T 4 ug/l <2 <2 ND ND ND ND ND 0 0.00 0 0 13 - - - - - -
SVOC 4-Bromophenyl phenyl ether WG T 4 ug/l <1 <1 ND ND ND ND ND 0 0.00 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol WG T 4 ug/l <0.76 <0.76 ND ND ND ND ND 0 0.00 0 0 3000 - - - - - -
SVOC 4-Chloroaniline WG T 4 ug/l <0.73 <0.73 ND ND ND ND ND 0 0.00 - - - - - - 1 25 0.37
SVOC 4-Chlorophenyl phenyl ether WG T 4 ug/l <0.96 <0.96 ND ND ND ND ND 0 0.00 - - - - - - - - -
SVOC 4-Nitroaniline WG T 4 ug/l <0.48 <0.48 ND ND ND ND ND 0 0.00 - - - - - - 0 0 3.8
SVOC 4-Nitrophenol WG T 4 ug/l <4.7 <4.7 ND ND ND ND ND 0 0.00 0 0 60 - - - - - -
SVOC Acenaphthene WG T 4 ug/l <0.88 <0.88 ND ND ND ND ND 0 0.00 0 0 670 - - - 0 0 53
SVOC Acenaphthylene WG T 4 ug/l <0.65 <0.65 ND ND ND ND ND 0 0.00 - - - - - - - - -
SVOC Acetophenone WG T 4 ug/l <1 <1 ND ND ND ND ND 0 0.00 - - - - - - 0 0 190
SVOC Anthracene WG T 4 ug/l <0.57 <0.57 ND ND ND ND ND 0 0.00 0 0 2100 - - - 0 0 180
SVOC Atrazine WG T 4 ug/l <0.77 <0.77 ND ND ND ND ND 0 0.00 0 0 3 0 0 3 4 100 0.3
SVOC Benzaldehyde WG T 4 ug/l <0.86 <0.86 ND ND ND ND ND 0 0.00 - - - - - - 0 0 190
SVOC Benzo[a]anthracene WG T 4 ug/l <0.55 <0.55 ND ND ND ND ND 0 0.00 0 0 0.5 - - - - - -
SVOC Benzo[a]pyrene WG T 4 ug/l <0.16 <0.16 ND ND ND ND ND 0 0.00 4 100 0.05 0 0 0.2 4 100 0.003
SVOC Benzo[b]fluoranthene WG T 4 ug/l <0.44 <0.44 ND ND ND ND ND 0 0.00 0 0 0.5 - - - 4 100 0.034
SVOC Benzo[g,h,i]perylene WG T 4 ug/l <0.75 <0.75 ND ND ND ND ND 0 0.00 - - - - - - - - -
SVOC Benzo[k]fluoranthene WG T 4 ug/l <0.18 <0.18 ND ND ND ND ND 0 0.00 0 0 5 - - - 0 0 0.34
SVOC Bis(2-chloroethoxy)methane WG T 4 ug/l <0.69 <0.69 ND ND ND ND ND 0 0.00 - - - - - - 0 0 5.9
SVOC Bis(2-chloroethyl)ether WG T 4 ug/l <0.12 <0.12 ND ND ND ND ND 0 0.00 0 0 0.3 - - - 4 100 0.014
SVOC Bis(2-ethylhexyl) phthalate WG T 4 ug/l <0.72 <0.72 ND ND ND ND ND 0 0.00 0 0 6 0 0 6 0 0 5.6
SVOC Butyl benzyl phthalate WG T 4 ug/l <0.6 <0.6 ND ND ND ND ND 0 0.00 0 0 1500 - - - 0 0 16
SVOC Caprolactam WG T 4 ug/l <1.1 <1.1 ND ND ND ND ND 0 0.00 - - - - - - 0 0 990
SVOC Carbazole WG T 4 ug/l <0.85 <0.85 ND ND ND ND ND 0 0.00 - - - - - - - - -
SVOC Chrysene WG T 4 ug/l <0.67 <0.67 ND ND ND ND ND 0 0.00 0 0 50 - - - 0 0 3.4
SVOC Dibenz(a,h)anthracene WG T 4 ug/l <0.09 <0.09 ND ND ND ND ND 0 0.00 0 0 0.05 - - - 4 100 0.003
SVOC Dibenzofuran WG T 4 ug/l <0.85 <0.85 ND ND ND ND ND 0 0.00 - - - - - - 0 0 0.79
SVOC Diethyl phthalate WG T 4 ug/l <1 <1 ND ND ND ND ND 0 0.00 0 0 17000 - - - - - -
SVOC Dimethyl phthalate WG T 4 ug/l <0.98 <0.98 ND ND ND ND ND 0 0.00 0 0 270000 - - - - - -
SVOC Di-n-butyl phthalate WG T 4 ug/l <0.82 <0.82 ND ND ND ND ND 0 0.00 0 0 2000 - - - - - -
SVOC Di-n-octyl phthalate WG T 4 ug/l <0.69 <0.69 ND ND ND ND ND 0 0.00 - - - - - - 0 0 20
SVOC Fluoranthene WG T 4 ug/l <0.72 <0.72 ND ND ND ND ND 0 0.00 0 0 130 - - - 0 0 80
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC Fluorene WG T 4 ug/l <0.8 <0.8 ND ND ND ND ND 0 0.00 0 0 1100 - - - 0 0 29
SVOC Hexachlorobenzene WG T 4 ug/l <0.47 <0.47 ND ND ND ND ND 0 0.00 4 100 0.2 0 0 1 4 100 0.01
SVOC Hexachlorobutadiene WG T 4 ug/l <0.76 <0.76 ND ND ND ND ND 0 0.00 0 0 5 - - - 4 100 0.14
SVOC Hexachlorocyclopentadiene WG T 4 ug/l <0.61 <0.61 ND ND ND ND ND 0 0.00 0 0 50 0 0 50 4 100 0.041
SVOC Hexachloroethane WG T 4 ug/l <0.09 <0.09 ND ND ND ND ND 0 0.00 0 0 30 - - - 0 0 0.33
SVOC Indeno[1,2,3-cd]pyrene WG T 4 ug/l <0.21 <0.21 ND ND ND ND ND 0 0.00 0 0 0.5 - - - 4 100 0.034
SVOC Isophorone WG T 4 ug/l <0.67 <0.67 ND ND ND ND ND 0 0.00 0 0 400 - - - 0 0 78
SVOC Naphthalene WG T 4 ug/l <0.8 <0.8 ND ND ND ND ND 0 0.00 0 0 100 - - - 4 100 0.17
SVOC Nitrobenzene WG T 4 ug/l <0.49 <0.49 ND ND ND ND ND 0 0.00 0 0 17 - - - 4 100 0.14
SVOC N-Nitrosodi-n-propylamine WG T 4 ug/l <0.83 <0.83 ND ND ND ND ND 0 0.00 0 0 0.5 - - - 4 100 0.011
SVOC N-Nitrosodiphenylamine WG T 4 ug/l <0.74 <0.74 ND ND ND ND ND 0 0.00 0 0 33 - - - 0 0 12
SVOC Pentachlorophenol WG T 4 ug/l <2.2 <2.2 ND ND ND ND ND 0 0.00 4 100 1 4 100 1 4 100 0.041
SVOC Phenanthrene WG T 4 ug/l <0.65 <0.65 ND ND ND ND ND 0 0.00 - - - - - - - - -
SVOC Phenol WG T 4 ug/l <0.41 <0.41 ND ND ND ND ND 0 0.00 0 0 300 - - - 0 0 580
SVOC Pyrene WG T 4 ug/l <0.83 <0.83 ND ND ND ND ND 0 0.00 0 0 830 - - - 0 0 12
VOC 1,1,1-Trichloroethane WG T 4 ug/l <0.28 <0.28 ND ND ND ND ND 0 0.00 0 0 200 0 0 200 0 0 800
VOC 1,1,2,2-Tetrachloroethane WG T 4 ug/l <0.19 <0.19 ND ND ND ND ND 0 0.00 0 0 2 - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WG T 4 ug/l <0.34 <0.34 ND ND ND ND ND 0 0.00 - - - - - - 0 0 5500
VOC 1,1,2-Trichloroethane WG T 4 ug/l <0.08 <0.08 ND ND ND ND ND 0 0.00 0 0 3 - - - - - -
VOC 1,1-Dichloroethane WG T 4 ug/l <0.24 <0.24 ND ND ND ND ND 0 0.00 0 0 4 - - - 0 0 2.8
VOC 1,1-Dichloroethene WG T 4 ug/l <0.34 <0.34 ND ND ND ND ND 0 0.00 0 0 7 - - - - - -
VOC 1,2,3-Trichlorobenzene WG T 4 ug/l <0.35 <0.35 ND ND ND ND ND 0 0.00 0 0 0.7 - - - 0 0 0.7
VOC 1,2,4-Trichlorobenzene WG T 4 ug/l <0.27 <0.27 ND ND ND ND ND 0 0.00 0 0 70 - - - 0 0 0.4
VOC 1,2-Dibromo-3-Chloropropane WG T 4 ug/l <0.23 <0.23 ND ND ND ND ND 0 0.00 0 0 0.2 0 0 0.2 4 100 3E-04
VOC 1,2-Dichlorobenzene WG T 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 0 0 600 0 0 600 0 0 30
VOC 1,2-Dichloroethane WG T 4 ug/l <0.25 0.28 0.1675 ND 0.075 ND 0.2575 1 25.00 0 0 4 0 0 5 1 25 0.17
VOC 1,2-Dichloropropane WG T 4 ug/l <0.18 <0.18 ND ND ND ND ND 0 0.00 0 0 5 0 0 5 0 0 0.44
VOC 1,3-Dichlorobenzene WG T 4 ug/l <0.33 <0.33 ND ND ND ND ND 0 0.00 0 0 600 - - - - - -
VOC 1,4-Dichlorobenzene WG T 4 ug/l <0.33 <0.33 ND ND ND ND ND 0 0.00 0 0 75 0 0 75 0 0 0.48
VOC 2-Butanone (MEK) WG T 4 ug/l <2.2 <2.2 ND ND ND ND ND 0 0.00 - - - - - - 0 0 560
VOC 2-Hexanone WG T 4 ug/l <0.72 <0.72 ND ND ND ND ND 0 0.00 - - - - - - 0 0 3.8
VOC 4-Methyl-2-pentanone (MIBK) WG T 4 ug/l <0.63 <0.63 ND ND ND ND ND 0 0.00 - - - - - - 0 0 630
VOC Acetone WG T 4 ug/l <1.1 4.9 1.6375 ND 2.175 ND 4.2475 1 25.00 - - - - - - 0 0 1400
VOC Benzene WG T 4 ug/l <0.09 <0.09 ND ND ND ND ND 0 0.00 0 0 5 0 0 5 0 0 0.46
VOC Bromoform WG T 4 ug/l <0.18 <0.18 ND ND ND ND ND 0 0.00 0 0 80 0 0 80 0 0 3.3
VOC Bromomethane WG T 4 ug/l <0.18 <0.18 ND ND ND ND ND 0 0.00 0 0 10 - - - 0 0 0.75
VOC Carbon disulfide WG T 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 - - - - - - 0 0 81
VOC Carbon tetrachloride WG T 4 ug/l <0.33 <0.33 ND ND ND ND ND 0 0.00 0 0 3 0 0 5 0 0 0.46

ROUX ASSOCIATES, INC. 4 of 5  2476.0001Y004.170/T11



Table 11. Round 1-4 Groundwater in Monitoring Wells Screened in Upper Hydrogeologic Unit Analytical Results Statistical Summary
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

G
ro

up

D
et

er
m

in
an

d

M
at

ri
x

Fr
ac

tio
n

N
o.

 o
f R

es
ul

ts

U
ni

t

M
in

M
ax

M
ea

n

M
ed

ia
n

St
an

da
rd

 D
ev

ia
tio

n

5t
h 

Pe
rc

en
til

e

95
th

 P
er

ce
nt

ile

# 
> 

L
O

D

%
 >

 L
O

D

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC Chlorobenzene WG T 4 ug/l <0.24 <0.24 ND ND ND ND ND 0 0.00 0 0 100 0 0 100 0 0 7.8
VOC Chlorobromomethane WG T 4 ug/l <0.3 <0.3 ND ND ND ND ND 0 0.00 - - - - - - 0 0 8.3
VOC Chlorodibromomethane WG T 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 0 0 4 0 0 80 0 0 0.87
VOC Chloroethane WG T 4 ug/l <0.37 <0.37 ND ND ND ND ND 0 0.00 - - - - - - 0 0 2100
VOC Chloroform WG T 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 0 0 70 0 0 80 0 0 0.22
VOC Chloromethane WG T 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 0 0 30 - - - 0 0 19
VOC cis-1,2-Dichloroethene WG T 4 ug/l <0.26 <0.26 ND ND ND ND ND 0 0.00 0 0 70 - - - - - -
VOC cis-1,3-Dichloropropene WG T 4 ug/l <0.16 <0.16 ND ND ND ND ND 0 0.00 0 0 4 - - - - - -
VOC Cyclohexane WG T 4 ug/l <0.26 <0.26 ND ND ND ND ND 0 0.00 - - - - - - 0 0 1300
VOC Dichlorobromomethane WG T 4 ug/l <0.15 <0.15 ND ND ND ND ND 0 0.00 0 0 10 0 0 80 0 0 0.13
VOC Dichlorodifluoromethane WG T 4 ug/l <0.14 3.5 1.87 1.955 1.6866 ND 3.44 3 75.00 0 0 1000 - - - 0 0 20
VOC Ethylbenzene WG T 4 ug/l <0.3 <0.3 ND ND ND ND ND 0 0.00 0 0 700 0 0 700 0 0 1.5
VOC Ethylene Dibromide WG T 4 ug/l <0.19 <0.19 ND ND ND ND ND 0 0.00 4 100 0.004 - - - - - -
VOC Isopropylbenzene WG T 4 ug/l <0.32 <0.32 ND ND ND ND ND 0 0.00 - - - - - - - - -
VOC Methyl acetate WG T 4 ug/l <0.58 <0.58 ND ND ND ND ND 0 0.00 - - - - - - 0 0 2000
VOC Methyl tert-butyl ether WG T 4 ug/l <0.13 <0.13 ND ND ND ND ND 0 0.00 0 0 30 - - - 0 0 14
VOC Methylcyclohexane WG T 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 - - - - - - - - -
VOC Methylene Chloride WG T 4 ug/l <0.21 <0.21 ND ND ND ND ND 0 0.00 0 0 5 0 0 5 0 0 11
VOC m-Xylene & p-Xylene WG T 4 ug/l <0.28 <0.28 ND ND ND ND ND 0 0.00 - - - - - - - - -
VOC o-Xylene WG T 4 ug/l <0.32 <0.32 ND ND ND ND ND 0 0.00 0 0 10000 - - - 0 0 19
VOC Styrene WG T 4 ug/l <0.17 <0.17 ND ND ND ND ND 0 0.00 0 0 100 0 0 100 0 0 120
VOC Tetrachloroethene WG T 4 ug/l <0.12 <0.12 ND ND ND ND ND 0 0.00 0 0 5 - - - - - -
VOC Toluene WG T 4 ug/l <0.25 <0.25 ND ND ND ND ND 0 0.00 0 0 1000 0 0 1000 0 0 110
VOC trans-1,2-Dichloroethene WG T 4 ug/l <0.18 <0.18 ND ND ND ND ND 0 0.00 0 0 100 - - - - - -
VOC trans-1,3-Dichloropropene WG T 4 ug/l <0.19 <0.19 ND ND ND ND ND 0 0.00 0 0 2 - - - - - -
VOC Trichloroethene WG T 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 0 0 5 - - - - - -
VOC Trichlorofluoromethane WG T 4 ug/l <0.15 <0.15 ND ND ND ND ND 0 0.00 0 0 10000 - - - 0 0 520
VOC Vinyl chloride WG T 4 ug/l <0.06 <0.06 ND ND ND ND ND 0 0.00 0 0 0.2 0 0 2 4 100 0.019
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GENCHEM Alkalinity WG T 13 ug/l  112,000  2,320,000  641,538  200,000  797,000  115,600  2,044,000 13 100 - - - - - - - - - 6 46 200000
GENCHEM Ammonia WG T 13 ug/l <72  6,400 615.5077 95.7  1,743 ND  2,860 8 62 - - - - - - - - - 8 62 72
GENCHEM Chloride WG T 13 ug/l 459.0  17,900  4,585  3,500  4,730 526.2  12,320 13 100 - - - - - - - - - 11 85 611
GENCHEM Fluoride WG T 13 ug/l <15 405.0 176.9385 147.0 146.5973 ND 401.4 11 85 0 0 4000 0 0 4000 8 62 80 8 62 91.7
GENCHEM Hardness as calcium carbonate WG T 13 ug/l  102,000  2,220,000  617,231  194,000  769,928  105,600  1,968,000 13 100 - - - - - - - - - 4 31 206000
GENCHEM Nitrate Nitrite as N WG T 13 ug/l <100 <100 ND ND ND ND ND 0 0 0 0 10000 0 0 10000 - - - 0 0 100
GENCHEM Orthophosphate as P WG T 13 ug/l <42 <42 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 42
GENCHEM Sulfate WG T 13 ug/l 797.0  96,400  15,591  5,260  26,201 814.4  60,580 13 100 - - - - - - - - - 6 46 6600
GENCHEM Total Dissolved Solids WG T 13 mg/l 98.0  2,280 641.0 234.0 754.3251 105.2  1,980 13 100 - - - - - - - - - - - -
GENCHEM Total Suspended Solids WG T 13 mg/l 8.1  1,090 177.4923 34.7 316.9779 8.94 776.8 13 100 - - - - - - - - - - - -
METALS Aluminum WG DI 13 ug/l <18.2 168.0 53.5923 33.8 52.903 ND 149.4 8 62 - - - - - - 0 0 2000 8 62 18.2
METALS Antimony WG DI 13 ug/l <0.62 0.87 0.3769 ND 0.1711 ND 0.72 2 15 0 0 6 0 0 6 1 8 0.78 1 8 0.62
METALS Arsenic WG DI 13 ug/l <0.64 8.3 1.73 ND 2.4906 ND 6.44 5 38 0 0 10 0 0 10 13 100 0.052 5 38 0.64
METALS Barium WG DI 13 ug/l 42.7  4,430 555.5462 87.4  1,204 44.86  2,326 13 100 1 8 1000 1 8 2000 3 23 380 4 31 228
METALS Beryllium WG DI 13 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 4 0 0 4 0 0 2.5 0 0 0.24
METALS Cadmium WG DI 13 ug/l <0.71 <0.71 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.92 0 0 0.71
METALS Calcium WG DI 13 ug/l  13,700  922,000  210,215  38,300  307,188  14,540  745,600 13 100 - - - - - - - - - 4 31 60300
METALS Chromium WG DI 13 ug/l <1.3 16.0 2.8962 ND 4.9331 ND 13.24 4 31 0 0 100 0 0 100 13 100 0.035 3 23 1.3
METALS Cobalt WG DI 13 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 - - - - - - 13 100 0.6 0 0 1.3
METALS Copper WG DI 13 ug/l <1.4 7.1 1.9385 ND 1.8728 ND 5.06 6 46 0 0 1300 0 0 1300 0 0 80 2 15 3.2
METALS Cyanide, Total WG T 13 ug/l <2 5.9 1.4615 ND 1.3678 ND 3.62 2 15 0 0 200 0 0 200 13 100 0.15 1 8 2.4
METALS Iron WG DI 13 ug/l <42.4  2,290 300.2154 ND 639.5845 ND  1,355 4 31 - - - - - - 1 8 1400 4 31 42.4
METALS Lead WG DI 13 ug/l <0.38 1.3 0.3577 ND 0.3256 ND 0.892 4 31 0 0 15 0 0 15 0 0 15 4 31 0.38
METALS Magnesium WG DI 13 ug/l <63.6  24,100  8,737  7,470  8,177 ND  20,860 9 69 - - - - - - - - - 4 31 14100
METALS Manganese WG DI 13 ug/l <2.5 297.0 51.1462 21.6 79.8766 ND 170.52 9 69 - - - - - - 5 38 43 9 69 2.5
METALS Mercury WG DI 13 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 2 0 0 2 13 100 0.063 0 0 0.17
METALS Nickel WG DI 13 ug/l <1.4 <1.4 ND ND ND ND ND 0 0 0 0 100 - - - 0 0 39 0 0 1.4
METALS Potassium WG DI 13 ug/l 721.0  65,200  11,267  3,270  17,523  1,230  39,040 13 100 - - - - - - - - - 12 92 740
METALS Selenium WG DI 13 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 50 0 0 50 0 0 10 0 0 0.73
METALS Silver WG DI 13 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 - - - 0 0 9.4 0 0 1.3
METALS Sodium WG DI 13 ug/l  3,700  102,000  25,602  17,500  27,763  3,820  71,340 13 100 - - - - - - - - - 9 69 8360
METALS Thallium WG DI 13 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 2 0 0 2 13 100 0.02 0 0 0.26
METALS Vanadium WG DI 13 ug/l <1.9 5.4 1.6462 ND 1.4285 ND 4.38 3 23 - - - - - - 0 0 8.6 3 23 1.9
METALS Zinc WG DI 13 ug/l <7 <7 ND ND ND ND ND 0 0 0 0 2000 - - - 0 0 600 0 0 7
SVOC 1,1'-Biphenyl WG T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - 1 100 0.083 - - -
SVOC 1,2,4,5-Tetrachlorobenzene WG T 1 ug/l <0.43 <0.43 ND ND ND ND ND 0 0 0 0 0.97 - - - 1 100 0.17 - - -
SVOC 1,4-Dioxane WG T 1 ug/l <3.1 <3.1 ND ND ND ND ND 0 0 - - - - - - 1 100 0.46 - - -
SVOC 2,2'-oxybis[1-chloropropane] WG T 1 ug/l <0.93 <0.93 ND ND ND ND ND 0 0 0 0 1400 - - - - - - - - -

CFMW-001 Round 1
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL
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CFMW-001 Round 1
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC 2,3,4,6-Tetrachlorophenol WG T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - 0 0 24 - - -
SVOC 2,4,5-Trichlorophenol WG T 1 ug/l <0.49 <0.49 ND ND ND ND ND 0 0 0 0 1800 - - - 0 0 120 - - -
SVOC 2,4,6-Trichlorophenol WG T 1 ug/l <0.53 <0.53 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 1.2 - - -
SVOC 2,4-Dichlorophenol WG T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 0 0 77 - - - 0 0 4.6 - - -
SVOC 2,4-Dimethylphenol WG T 1 ug/l <0.91 <0.91 ND ND ND ND ND 0 0 0 0 380 - - - 0 0 36 - - -
SVOC 2,4-Dinitrophenol WG T 1 ug/l <2.4 <2.4 ND ND ND ND ND 0 0 0 0 69 - - - 0 0 3.9 - - -
SVOC 2,4-Dinitrotoluene WG T 1 ug/l <1 <1 ND ND ND ND ND 0 0 0 0 1.1 - - - 1 100 0.24 - - -
SVOC 2,6-Dinitrotoluene WG T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 0 0 0.5 - - - 1 100 0.049 - - -
SVOC 2-Chloronaphthalene WG T 1 ug/l <0.61 <0.61 ND ND ND ND ND 0 0 0 0 1000 - - - - - - - - -
SVOC 2-Chlorophenol WG T 1 ug/l <0.74 <0.74 ND ND ND ND ND 0 0 0 0 81 - - - 0 0 9.1 - - -
SVOC 2-Methylnaphthalene WG T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 - - - - - - 0 0 3.6 - - -
SVOC 2-Methylphenol WG T 1 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 2-Nitroaniline WG T 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0 - - - - - - 0 0 19 - - -
SVOC 2-Nitrophenol WG T 1 ug/l <0.59 <0.59 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 3 & 4 Methylphenol WG T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WG T 1 ug/l <1 <1 ND ND ND ND ND 0 0 1 100 0.21 - - - 1 100 0.13 - - -
SVOC 3-Nitroaniline WG T 1 ug/l <0.82 <0.82 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol WG T 1 ug/l <2 <2 ND ND ND ND ND 0 0 0 0 13 - - - - - - - - -
SVOC 4-Bromophenyl phenyl ether WG T 1 ug/l <1 <1 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4-Chloro-3-methylphenol WG T 1 ug/l <0.76 <0.76 ND ND ND ND ND 0 0 0 0 3000 - - - - - - - - -
SVOC 4-Chloroaniline WG T 1 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 - - - - - - 0 0 0.37 - - -
SVOC 4-Chlorophenyl phenyl ether WG T 1 ug/l <0.96 <0.96 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4-Nitroaniline WG T 1 ug/l <0.48 <0.48 ND ND ND ND ND 0 0 - - - - - - 0 0 3.8 - - -
SVOC 4-Nitrophenol WG T 1 ug/l <4.7 <4.7 ND ND ND ND ND 0 0 0 0 60 - - - - - - - - -
SVOC Acenaphthene WG T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 0 0 670 - - - 0 0 53 - - -
SVOC Acenaphthylene WG T 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Acetophenone WG T 1 ug/l <1 <1 ND ND ND ND ND 0 0 - - - - - - 0 0 190 - - -
SVOC Anthracene WG T 1 ug/l <0.57 <0.57 ND ND ND ND ND 0 0 0 0 2100 - - - 0 0 180 - - -
SVOC Atrazine WG T 1 ug/l <0.77 <0.77 ND ND ND ND ND 0 0 0 0 3 0 0 3 1 100 0.3 - - -
SVOC Benzaldehyde WG T 1 ug/l <0.86 <0.86 ND ND ND ND ND 0 0 - - - - - - 0 0 190 - - -
SVOC Benzo[a]anthracene WG T 1 ug/l <0.55 <0.55 ND ND ND ND ND 0 0 0 0 0.5 - - - - - - - - -
SVOC Benzo[a]pyrene WG T 1 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 1 100 0.05 0 0 0.2 1 100 0.0034 - - -
SVOC Benzo[b]fluoranthene WG T 1 ug/l <0.44 <0.44 ND ND ND ND ND 0 0 0 0 0.5 - - - 1 100 0.034 - - -
SVOC Benzo[g,h,i]perylene WG T 1 ug/l <0.75 <0.75 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Benzo[k]fluoranthene WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 5 - - - 0 0 0.34 - - -
SVOC Bis(2-chloroethoxy)methane WG T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - 0 0 5.9 - - -
SVOC Bis(2-chloroethyl)ether WG T 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 0.3 - - - 1 100 0.014 - - -
SVOC Bis(2-ethylhexyl) phthalate WG T 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 0 0 6 0 0 6 0 0 5.6 - - -
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CFMW-001 Round 1
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC Butyl benzyl phthalate WG T 1 ug/l <0.6 <0.6 ND ND ND ND ND 0 0 0 0 1500 - - - 0 0 16 - - -
SVOC Caprolactam WG T 1 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 990 - - -
SVOC Carbazole WG T 1 ug/l <0.85 <0.85 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Chrysene WG T 1 ug/l <0.67 <0.67 ND ND ND ND ND 0 0 0 0 50 - - - 0 0 3.4 - - -
SVOC Dibenz(a,h)anthracene WG T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 0.05 - - - 1 100 0.0034 - - -
SVOC Dibenzofuran WG T 1 ug/l <0.85 <0.85 ND ND ND ND ND 0 0 - - - - - - 0 0 0.79 - - -
SVOC Diethyl phthalate WG T 1 ug/l <1 <1 ND ND ND ND ND 0 0 0 0 17000 - - - - - - - - -
SVOC Dimethyl phthalate WG T 1 ug/l <0.98 <0.98 ND ND ND ND ND 0 0 0 0 3E+05 - - - - - - - - -
SVOC Di-n-butyl phthalate WG T 1 ug/l <0.82 <0.82 ND ND ND ND ND 0 0 0 0 2000 - - - - - - - - -
SVOC Di-n-octyl phthalate WG T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - 0 0 20 - - -
SVOC Fluoranthene WG T 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 0 0 130 - - - 0 0 80 - - -
SVOC Fluorene WG T 1 ug/l <0.8 <0.8 ND ND ND ND ND 0 0 0 0 1100 - - - 0 0 29 - - -
SVOC Hexachlorobenzene WG T 1 ug/l <0.47 <0.47 ND ND ND ND ND 0 0 1 100 0.2 0 0 1 1 100 0.0098 - - -
SVOC Hexachlorobutadiene WG T 1 ug/l <0.76 <0.76 ND ND ND ND ND 0 0 0 0 5 - - - 1 100 0.14 - - -
SVOC Hexachlorocyclopentadiene WG T 1 ug/l <0.61 <0.61 ND ND ND ND ND 0 0 0 0 50 0 0 50 1 100 0.041 - - -
SVOC Hexachloroethane WG T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 0.33 - - -
SVOC Indeno[1,2,3-cd]pyrene WG T 1 ug/l <0.21 <0.21 ND ND ND ND ND 0 0 0 0 0.5 - - - 1 100 0.034 - - -
SVOC Isophorone WG T 1 ug/l <0.67 <0.67 ND ND ND ND ND 0 0 0 0 400 - - - 0 0 78 - - -
SVOC Naphthalene WG T 1 ug/l <0.8 <0.8 ND ND ND ND ND 0 0 0 0 100 - - - 1 100 0.17 - - -
SVOC Nitrobenzene WG T 1 ug/l <0.49 <0.49 ND ND ND ND ND 0 0 0 0 17 - - - 1 100 0.14 - - -
SVOC N-Nitrosodi-n-propylamine WG T 1 ug/l <0.83 <0.83 ND ND ND ND ND 0 0 0 0 0.5 - - - 1 100 0.011 - - -
SVOC N-Nitrosodiphenylamine WG T 1 ug/l <0.74 <0.74 ND ND ND ND ND 0 0 0 0 33 - - - 0 0 12 - - -
SVOC Pentachlorophenol WG T 1 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 1 100 1 1 100 1 1 100 0.041 - - -
SVOC Phenanthrene WG T 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Phenol WG T 1 ug/l <0.41 <0.41 ND ND ND ND ND 0 0 0 0 300 - - - 0 0 580 - - -
SVOC Pyrene WG T 1 ug/l <0.83 <0.83 ND ND ND ND ND 0 0 0 0 830 - - - 0 0 12 - - -
VOC 1,1,1-Trichloroethane WG T 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 200 0 0 200 0 0 800 - - -
VOC 1,1,2,2-Tetrachloroethane WG T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 2 - - - - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WG T 1 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - - - - 0 0 5500 - - -
VOC 1,1,2-Trichloroethane WG T 1 ug/l <0.08 <0.08 ND ND ND ND ND 0 0 0 0 3 - - - - - - - - -
VOC 1,1-Dichloroethane WG T 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 4 - - - 0 0 2.8 - - -
VOC 1,1-Dichloroethene WG T 1 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 0 0 7 - - - - - - - - -
VOC 1,2,3-Trichlorobenzene WG T 1 ug/l <0.35 <0.35 ND ND ND ND ND 0 0 0 0 0.7 - - - 0 0 0.7 - - -
VOC 1,2,4-Trichlorobenzene WG T 1 ug/l <0.27 <0.27 ND ND ND ND ND 0 0 0 0 70 - - - 0 0 0.4 - - -
VOC 1,2-Dibromo-3-Chloropropane WG T 1 ug/l <0.23 <0.23 ND ND ND ND ND 0 0 0 0 0.2 0 0 0.2 1 100 0.00033 - - -
VOC 1,2-Dichlorobenzene WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 600 0 0 600 0 0 30 - - -
VOC 1,2-Dichloroethane WG T 1 ug/l 0.28 0.28 0.28 0.28 - 0.28 0.28 1 100 0 0 4 0 0 5 1 100 0.17 - - -
VOC 1,2-Dichloropropane WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.44 - - -
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CFMW-001 Round 1
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC 1,3-Dichlorobenzene WG T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 600 - - - - - - - - -
VOC 1,4-Dichlorobenzene WG T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 75 0 0 75 0 0 0.48 - - -
VOC 2-Butanone (MEK) WG T 1 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 - - - - - - 0 0 560 - - -
VOC 2-Hexanone WG T 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 - - - - - - 0 0 3.8 - - -
VOC 4-Methyl-2-pentanone (MIBK) WG T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - 0 0 630 - - -
VOC Acetone WG T 1 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 1400 - - -
VOC Benzene WG T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.46 - - -
VOC Bromoform WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 80 0 0 80 0 0 3.3 - - -
VOC Bromomethane WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 10 - - - 0 0 0.75 - - -
VOC Carbon disulfide WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - 0 0 81 - - -
VOC Carbon tetrachloride WG T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 3 0 0 5 0 0 0.46 - - -
VOC Chlorobenzene WG T 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0 7.8 - - -
VOC Chlorobromomethane WG T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - 0 0 8.3 - - -
VOC Chlorodibromomethane WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 4 0 0 80 0 0 0.87 - - -
VOC Chloroethane WG T 1 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - 0 0 2100 - - -
VOC Chloroform WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 70 0 0 80 0 0 0.22 - - -
VOC Chloromethane WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 19 - - -
VOC cis-1,2-Dichloroethene WG T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 70 - - - - - - - - -
VOC cis-1,3-Dichloropropene WG T 1 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 0 0 4 - - - - - - - - -
VOC Cyclohexane WG T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - 0 0 1300 - - -
VOC Dichlorobromomethane WG T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 10 0 0 80 0 0 0.13 - - -
VOC Dichlorodifluoromethane WG T 1 ug/l 3.1 3.1 3.1 3.1 - 3.1 3.1 1 100 0 0 1000 - - - 0 0 20 - - -
VOC Ethylbenzene WG T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 0 0 700 0 0 700 0 0 1.5 - - -
VOC Ethylene Dibromide WG T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 1 100 0.004 - - - - - - - - -
VOC Isopropylbenzene WG T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC Methyl acetate WG T 1 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - 0 0 2000 - - -
VOC Methyl tert-butyl ether WG T 1 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 14 - - -
VOC Methylcyclohexane WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC Methylene Chloride WG T 1 ug/l <0.21 <0.21 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 11 - - -
VOC m-Xylene & p-Xylene WG T 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC o-Xylene WG T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0 19 - - -
VOC Styrene WG T 1 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0 120 - - -
VOC Tetrachloroethene WG T 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 5 - - - - - - - - -
VOC Toluene WG T 1 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 1000 0 0 1000 0 0 110 - - -
VOC trans-1,2-Dichloroethene WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 100 - - - - - - - - -
VOC trans-1,3-Dichloropropene WG T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 2 - - - - - - - - -
VOC Trichloroethene WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 5 - - - - - - - - -
VOC Trichlorofluoromethane WG T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0 520 - - -
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GENCHEM Alkalinity WG T 13 ug/l  51,500  2,020,000  445,554  177,000  581,149  75,020  1,528,000 13 100 - - - - - - - - - 4 31 206000
GENCHEM Ammonia WG T 13 ug/l <72  1,060 166.2308 ND 282.0645 ND 617.8 6 46 - - - - - - - - - 6 46 72
GENCHEM Chloride WG T 13 ug/l 205.0  8,600  2,613  2,030  2,259 454.0  6,566 13 100 - - - - - - - - - 11 85 799
GENCHEM Fluoride WG T 13 ug/l 107.0 537.0 237.0769 194.0 128.3598 114.2 454.8 13 100 0 0 4000 0 0 4000 13 100 80 10 77 132
GENCHEM Hardness as calcium carbonate WG T 13 ug/l  48,000  2,800,000  518,308  174,000  776,751  76,800  1,840,000 13 100 - - - - - - - - - 4 31 228000
GENCHEM Nitrate Nitrite as N WG T 13 ug/l <100 221.0 88.3077 ND 58.581 ND 200.0 5 38 0 0 10000 0 0 10000 - - - 5 38 100
GENCHEM Orthophosphate as P WG T 13 ug/l <48 <48 ND ND ND ND ND 0 0 - - - - - - - - - - - -
GENCHEM Sulfate WG T 13 ug/l 848.0  34,700  8,688  4,820  9,702 957.2  26,900 13 100 - - - - - - - - - 6 46 4980
GENCHEM Total Dissolved Solids WG T 13 mg/l 53.0  2,750 516.1538 199.0 742.3198 68.0  1,748 13 100 - - - - - - - - - 6 46 202
GENCHEM Total Suspended Solids WG T 13 mg/l 8.8  1,180 170.0462 50.8 313.5587 10.3 606.4 13 100 - - - - - - - - - 1 8 434
METALS Aluminum WG DI 13 ug/l <18.2 417.0 57.0615 20.5 112.2736 ND 235.8 7 54 - - - - - - 0 0 2000 7 54 18.2
METALS Antimony WG DI 13 ug/l <0.62 0.86 ND ND ND ND 0.53 1 7.7 0 0 6 0 0 6 1 8 0.78 1 8 0.62
METALS Arsenic WG DI 13 ug/l <0.64 4.0 1.4262 ND 1.3658 ND 3.7 6 46 0 0 10 0 0 10 13 100 0.052 6 46 1.2
METALS Barium WG DI 13 ug/l 5.8  2,390 316.9846 111.0 634.4138 26.26  1,174 13 100 1 8 1000 1 8 2000 1 8 380 8 62 76.6
METALS Beryllium WG DI 13 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 4 0 0 4 0 0 2.5 0 0 0.24
METALS Cadmium WG DI 13 ug/l <0.71 <0.71 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.92 0 0 0.71
METALS Calcium WG DI 13 ug/l  4,800  593,000  121,623  31,300  175,374  13,560  443,600 13 100 - - - - - - - - - 4 31 54900
METALS Chromium WG DI 13 ug/l <1.3 22.3 2.9692 ND 6.1604 ND 13.78 3 23 0 0 100 0 0 100 13 100 0.035 3 23 1.3
METALS Cobalt WG DI 13 ug/l <1.3 2.7 ND ND ND ND 1.47 1 7.7 - - - - - - 13 100 0.6 1 8 1.3
METALS Copper WG DI 13 ug/l <1.4 4.5 1.4385 ND 1.3029 ND 3.96 4 31 0 0 1300 0 0 1300 0 0 80 3 23 1.8
METALS Cyanide, Total WG T 13 ug/l <2 8.2 1.7308 ND 2.0451 ND 5.26 2 15 0 0 200 0 0 200 13 100 0.15 2 15 2
METALS Iron WG DI 13 ug/l <42.4  4,350 707.8462 ND  1,391 ND  3,204 3 23 - - - - - - 3 23 1400 3 23 42.4
METALS Lead WG DI 13 ug/l <0.38 0.89 ND ND ND ND 0.47 1 7.7 0 0 15 0 0 15 0 0 15 1 8 0.38
METALS Magnesium WG DI 13 ug/l <63.6  33,000  10,789  10,400  9,354 ND  26,100 11 85 - - - - - - - - - 4 31 13100
METALS Manganese WG DI 13 ug/l <2.5  1,540 170.9385 30.7 417.3398 ND 760.6 10 77 - - - - - - 6 46 43 8 62 15.7
METALS Mercury WG DI 13 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 2 0 0 2 13 100 0.063 0 0 0.17
METALS Nickel WG DI 13 ug/l <1.4 <1.4 ND ND ND ND ND 0 0 0 0 100 - - - 0 0 39 0 0 1.4
METALS Potassium WG DI 13 ug/l 767.0  13,500  3,755  2,500  3,493  1,033  9,300 13 100 - - - - - - - - - 13 100 737
METALS Selenium WG DI 13 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 50 0 0 50 0 0 10 0 0 0.73
METALS Silver WG DI 13 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 - - - 0 0 9.4 0 0 1.3
METALS Sodium WG DI 13 ug/l  3,430  47,500  14,696  10,000  12,818  3,652  35,920 13 100 - - - - - - - - - 10 77 4380
METALS Thallium WG DI 13 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 2 0 0 2 13 100 0.02 0 0 0.26
METALS Vanadium WG DI 13 ug/l <1.9 3.4 ND ND ND ND 1.93 1 7.7 - - - - - - 0 0 8.6 1 8 1.9
METALS Zinc WG DI 13 ug/l <7 7.6 ND ND ND ND 5.14 1 7.7 0 0 2000 - - - 0 0 600 1 8 7
SVOC 1,1'-Biphenyl WG T 1 ug/l <0.66 <0.66 ND ND ND ND ND 0 0 - - - - - - 1 100 0.083 - - -
SVOC 1,2,4,5-Tetrachlorobenzene WG T 1 ug/l <0.45 <0.45 ND ND ND ND ND 0 0 0 0 0.97 - - - 1 100 0.17 - - -
SVOC 1,4-Dioxane WG T 1 ug/l <3.3 <3.3 ND ND ND ND ND 0 0 - - - - - - 1 100 0.46 - - -
SVOC 2,2'-oxybis[1-chloropropane] WG T 1 ug/l <0.98 <0.98 ND ND ND ND ND 0 0 0 0 1400 - - - - - - - - -

CFMW-001 Round 2
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL
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CFMW-001 Round 2
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC 2,3,4,6-Tetrachlorophenol WG T 1 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 - - - - - - 0 0 24 - - -
SVOC 2,4,5-Trichlorophenol WG T 1 ug/l <0.52 <0.52 ND ND ND ND ND 0 0 0 0 1800 - - - 0 0 120 - - -
SVOC 2,4,6-Trichlorophenol WG T 1 ug/l <0.56 <0.56 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 1.2 - - -
SVOC 2,4-Dichlorophenol WG T 1 ug/l <0.66 <0.66 ND ND ND ND ND 0 0 0 0 77 - - - 0 0 4.6 - - -
SVOC 2,4-Dimethylphenol WG T 1 ug/l <0.96 <0.96 ND ND ND ND ND 0 0 0 0 380 - - - 0 0 36 - - -
SVOC 2,4-Dinitrophenol WG T 1 ug/l <2.5 <2.5 ND ND ND ND ND 0 0 0 0 69 - - - 0 0 3.9 - - -
SVOC 2,4-Dinitrotoluene WG T 1 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 0 0 1.1 - - - 1 100 0.24 - - -
SVOC 2,6-Dinitrotoluene WG T 1 ug/l <0.93 <0.93 ND ND ND ND ND 0 0 0 0 0.5 - - - 1 100 0.049 - - -
SVOC 2-Chloronaphthalene WG T 1 ug/l <0.64 <0.64 ND ND ND ND ND 0 0 0 0 1000 - - - - - - - - -
SVOC 2-Chlorophenol WG T 1 ug/l <0.78 <0.78 ND ND ND ND ND 0 0 0 0 81 - - - 0 0 9.1 - - -
SVOC 2-Methylnaphthalene WG T 1 ug/l <0.93 <0.93 ND ND ND ND ND 0 0 - - - - - - 0 0 3.6 - - -
SVOC 2-Methylphenol WG T 1 ug/l <1.4 <1.4 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 2-Nitroaniline WG T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - 0 0 19 - - -
SVOC 2-Nitrophenol WG T 1 ug/l <0.62 <0.62 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 3 & 4 Methylphenol WG T 1 ug/l 1.4 1.4 1.4 1.4 - 1.4 1.4 1 100 - - - - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WG T 1 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 1 100 0.21 - - - 1 100 0.13 - - -
SVOC 3-Nitroaniline WG T 1 ug/l <0.86 <0.86 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol WG T 1 ug/l <2.1 <2.1 ND ND ND ND ND 0 0 0 0 13 - - - - - - - - -
SVOC 4-Bromophenyl phenyl ether WG T 1 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4-Chloro-3-methylphenol WG T 1 ug/l <0.8 <0.8 ND ND ND ND ND 0 0 0 0 3000 - - - - - - - - -
SVOC 4-Chloroaniline WG T 1 ug/l <0.77 <0.77 ND ND ND ND ND 0 0 - - - - - - 1 100 0.37 - - -
SVOC 4-Chlorophenyl phenyl ether WG T 1 ug/l <1 <1 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4-Nitroaniline WG T 1 ug/l <0.51 <0.51 ND ND ND ND ND 0 0 - - - - - - 0 0 3.8 - - -
SVOC 4-Nitrophenol WG T 1 ug/l <4.9 <4.9 ND ND ND ND ND 0 0 0 0 60 - - - - - - - - -
SVOC Acenaphthene WG T 1 ug/l <0.93 <0.93 ND ND ND ND ND 0 0 0 0 670 - - - 0 0 53 - - -
SVOC Acenaphthylene WG T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Acetophenone WG T 1 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 190 - - -
SVOC Anthracene WG T 1 ug/l <0.6 <0.6 ND ND ND ND ND 0 0 0 0 2100 - - - 0 0 180 - - -
SVOC Atrazine WG T 1 ug/l <0.81 <0.81 ND ND ND ND ND 0 0 0 0 3 0 0 3 1 100 0.3 - - -
SVOC Benzaldehyde WG T 1 ug/l <0.91 <0.91 ND ND ND ND ND 0 0 - - - - - - 0 0 190 - - -
SVOC Benzo[a]anthracene WG T 1 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 0 0 0.5 - - - - - - - - -
SVOC Benzo[a]pyrene WG T 1 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 1 100 0.05 0 0 0.2 1 100 0.0034 - - -
SVOC Benzo[b]fluoranthene WG T 1 ug/l <0.46 <0.46 ND ND ND ND ND 0 0 0 0 0.5 - - - 1 100 0.034 - - -
SVOC Benzo[g,h,i]perylene WG T 1 ug/l <0.79 <0.79 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Benzo[k]fluoranthene WG T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 5 - - - 0 0 0.34 - - -
SVOC Bis(2-chloroethoxy)methane WG T 1 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 - - - - - - 0 0 5.9 - - -
SVOC Bis(2-chloroethyl)ether WG T 1 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 0.3 - - - 1 100 0.014 - - -
SVOC Bis(2-ethylhexyl) phthalate WG T 1 ug/l <0.76 <0.76 ND ND ND ND ND 0 0 0 0 6 0 0 6 0 0 5.6 - - -
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CFMW-001 Round 2
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC Butyl benzyl phthalate WG T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 0 0 1500 - - - 0 0 16 - - -
SVOC Caprolactam WG T 1 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 990 - - -
SVOC Carbazole WG T 1 ug/l <0.9 <0.9 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Chrysene WG T 1 ug/l <0.71 <0.71 ND ND ND ND ND 0 0 0 0 50 - - - 0 0 3.4 - - -
SVOC Dibenz(a,h)anthracene WG T 1 ug/l <0.095 <0.095 ND ND ND ND ND 0 0 0 0 0.05 - - - 1 100 0.0034 - - -
SVOC Dibenzofuran WG T 1 ug/l <0.9 <0.9 ND ND ND ND ND 0 0 - - - - - - 0 0 0.79 - - -
SVOC Diethyl phthalate WG T 1 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 0 0 17000 - - - - - - - - -
SVOC Dimethyl phthalate WG T 1 ug/l <1 <1 ND ND ND ND ND 0 0 0 0 3E+05 - - - - - - - - -
SVOC Di-n-butyl phthalate WG T 1 ug/l <0.86 <0.86 ND ND ND ND ND 0 0 0 0 2000 - - - - - - - - -
SVOC Di-n-octyl phthalate WG T 1 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 - - - - - - 0 0 20 - - -
SVOC Fluoranthene WG T 1 ug/l <0.76 <0.76 ND ND ND ND ND 0 0 0 0 130 - - - 0 0 80 - - -
SVOC Fluorene WG T 1 ug/l <0.84 <0.84 ND ND ND ND ND 0 0 0 0 1100 - - - 0 0 29 - - -
SVOC Hexachlorobenzene WG T 1 ug/l <0.5 <0.5 ND ND ND ND ND 0 0 1 100 0.2 0 0 1 1 100 0.0098 - - -
SVOC Hexachlorobutadiene WG T 1 ug/l <0.8 <0.8 ND ND ND ND ND 0 0 0 0 5 - - - 1 100 0.14 - - -
SVOC Hexachlorocyclopentadiene WG T 1 ug/l <0.64 <0.64 ND ND ND ND ND 0 0 0 0 50 0 0 50 1 100 0.041 - - -
SVOC Hexachloroethane WG T 1 ug/l <0.095 <0.095 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 0.33 - - -
SVOC Indeno[1,2,3-cd]pyrene WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 0.5 - - - 1 100 0.034 - - -
SVOC Isophorone WG T 1 ug/l <0.71 <0.71 ND ND ND ND ND 0 0 0 0 400 - - - 0 0 78 - - -
SVOC Naphthalene WG T 1 ug/l <0.84 <0.84 ND ND ND ND ND 0 0 0 0 100 - - - 1 100 0.17 - - -
SVOC Nitrobenzene WG T 1 ug/l <0.52 <0.52 ND ND ND ND ND 0 0 0 0 17 - - - 1 100 0.14 - - -
SVOC N-Nitrosodi-n-propylamine WG T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 0 0 0.5 - - - 1 100 0.011 - - -
SVOC N-Nitrosodiphenylamine WG T 1 ug/l <0.78 <0.78 ND ND ND ND ND 0 0 0 0 33 - - - 0 0 12 - - -
SVOC Pentachlorophenol WG T 1 ug/l <2.3 <2.3 ND ND ND ND ND 0 0 1 100 1 1 100 1 1 100 0.041 - - -
SVOC Phenanthrene WG T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Phenol WG T 1 ug/l <0.43 <0.43 ND ND ND ND ND 0 0 0 0 300 - - - 0 0 580 - - -
SVOC Pyrene WG T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 0 0 830 - - - 0 0 12 - - -
VOC 1,1,1-Trichloroethane WG T 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 200 0 0 200 0 0 800 - - -
VOC 1,1,2,2-Tetrachloroethane WG T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 2 - - - - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WG T 1 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - - - - 0 0 5500 - - -
VOC 1,1,2-Trichloroethane WG T 1 ug/l <0.08 <0.08 ND ND ND ND ND 0 0 0 0 3 - - - - - - - - -
VOC 1,1-Dichloroethane WG T 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 4 - - - 0 0 2.8 - - -
VOC 1,1-Dichloroethene WG T 1 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 0 0 7 - - - - - - - - -
VOC 1,2,3-Trichlorobenzene WG T 1 ug/l <0.35 <0.35 ND ND ND ND ND 0 0 0 0 0.7 - - - 0 0 0.7 - - -
VOC 1,2,4-Trichlorobenzene WG T 1 ug/l <0.27 <0.27 ND ND ND ND ND 0 0 0 0 70 - - - 0 0 0.4 - - -
VOC 1,2-Dibromo-3-Chloropropane WG T 1 ug/l <0.23 <0.23 ND ND ND ND ND 0 0 0 0 0.2 0 0 0.2 1 100 0.00033 - - -
VOC 1,2-Dichlorobenzene WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 600 0 0 600 0 0 30 - - -
VOC 1,2-Dichloroethane WG T 1 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 4 0 0 5 0 0 0.17 - - -
VOC 1,2-Dichloropropane WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.44 - - -
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CFMW-001 Round 2
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC 1,3-Dichlorobenzene WG T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 600 - - - - - - - - -
VOC 1,4-Dichlorobenzene WG T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 75 0 0 75 0 0 0.48 - - -
VOC 2-Butanone (MEK) WG T 1 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 - - - - - - 0 0 560 - - -
VOC 2-Hexanone WG T 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 - - - - - - 0 0 3.8 - - -
VOC 4-Methyl-2-pentanone (MIBK) WG T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - 0 0 630 - - -
VOC Acetone WG T 1 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 1400 - - -
VOC Benzene WG T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.46 - - -
VOC Bromoform WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 80 0 0 80 0 0 3.3 - - -
VOC Bromomethane WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 10 - - - 0 0 0.75 - - -
VOC Carbon disulfide WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - 0 0 81 - - -
VOC Carbon tetrachloride WG T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 3 0 0 5 0 0 0.46 - - -
VOC Chlorobenzene WG T 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0 7.8 - - -
VOC Chlorobromomethane WG T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - 0 0 8.3 - - -
VOC Chlorodibromomethane WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 4 0 0 80 0 0 0.87 - - -
VOC Chloroethane WG T 1 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - 0 0 2100 - - -
VOC Chloroform WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 70 0 0 80 0 0 0.22 - - -
VOC Chloromethane WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 19 - - -
VOC cis-1,2-Dichloroethene WG T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 70 - - - - - - - - -
VOC cis-1,3-Dichloropropene WG T 1 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 0 0 4 - - - - - - - - -
VOC Cyclohexane WG T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - 0 0 1300 - - -
VOC Dichlorobromomethane WG T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 10 0 0 80 0 0 0.13 - - -
VOC Dichlorodifluoromethane WG T 1 ug/l 3.5 3.5 3.5 3.5 - 3.5 3.5 1 100 0 0 1000 - - - 0 0 20 - - -
VOC Ethylbenzene WG T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 0 0 700 0 0 700 0 0 1.5 - - -
VOC Ethylene Dibromide WG T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 1 100 0.004 - - - - - - - - -
VOC Isopropylbenzene WG T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC Methyl acetate WG T 1 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - 0 0 2000 - - -
VOC Methyl tert-butyl ether WG T 1 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 14 - - -
VOC Methylcyclohexane WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC Methylene Chloride WG T 1 ug/l <0.21 <0.21 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 11 - - -
VOC m-Xylene & p-Xylene WG T 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC o-Xylene WG T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0 19 - - -
VOC Styrene WG T 1 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0 120 - - -
VOC Tetrachloroethene WG T 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 5 - - - - - - - - -
VOC Toluene WG T 1 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 1000 0 0 1000 0 0 110 - - -
VOC trans-1,2-Dichloroethene WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 100 - - - - - - - - -
VOC trans-1,3-Dichloropropene WG T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 2 - - - - - - - - -
VOC Trichloroethene WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 5 - - - - - - - - -
VOC Trichlorofluoromethane WG T 2 ug/l <0.15 <0.15 0.0525 0.0525 0.0318 0.0323 0.0728 0 0 0 0 10000 - - - 0 0 520 - - -
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GENCHEM Alkalinity WG T 13 ug/l  114,000  2,040,000  429,308  202,000  569,772  117,600  1,560,000 13 100.00 - - - - - - - - - 4 31 212000
GENCHEM Ammonia WG T 13 ug/l <72 521.0 160.5308 88.4 161.1615 ND 474.8 9 69.23 - - - - - - - - - 9 69 72
GENCHEM Chloride WG T 13 ug/l 367.0  13,100  3,156  1,720  3,955 386.8  10,580 13 100.00 - - - - - - - - - 12 92 393
GENCHEM Fluoride WG T 13 ug/l 135.0 524.0 274.0 242.0 123.9845 136.2 466.4 13 100.00 0 0 4000 0 0 4000 13 100 80 9 69 184
GENCHEM Hardness as calcium carbonate WG T 13 ug/l  132,000  1,700,000  406,769  204,000  503,148  139,200  1,472,000 13 100.00 - - - - - - - - - 5 38 204000
GENCHEM Nitrate Nitrite as N WG T 13 ug/l <100  4,750 ND ND ND ND  1,930 1 7.69 0 0 10000 0 0 10000 - - - 1 8 100
GENCHEM Orthophosphate as P WG T 10 ug/l <48 <48 ND ND ND ND ND 0 0.00 - - - - - - - - - 0 0 48
GENCHEM Sulfate WG T 13 ug/l <127  20,200  7,847  5,920  5,526 ND  17,140 12 92.31 - - - - - - - - - 5 38 7000
GENCHEM Total Dissolved Solids WG T 13 mg/l 128.0  2,300 467.3077 208.0 627.3259 128.6  1,640 13 100.00 - - - - - - - - - - - -
GENCHEM Total Suspended Solids WG T 13 mg/l 23.0 493.0 93.8308 61.6 125.0486 23.12 285.4 13 100.00 - - - - - - - - - - - -
METALS Aluminum WG DI 13 ug/l <18.2 902.0 94.4308 ND 245.2345 ND 426.8 5 38.46 - - - - - - 0 0 2000 5 38 18.2
METALS Antimony WG DI 13 ug/l <0.62 1.3 ND ND ND ND 0.706 1 7.69 0 0 6 0 0 6 1 8 0.78 1 8 0.62
METALS Arsenic WG DI 13 ug/l <0.64 4.3 1.1023 ND 1.2191 ND 3.4 6 46.15 0 0 10 0 0 10 13 100 0.052 5 38 0.86
METALS Barium WG DI 13 ug/l 41.2  2,540 332.8385 121.0 674.9507 41.98  1,305 13 100.00 1 8 1000 1 8 2000 2 15 380 9 69 71.1
METALS Beryllium WG DI 13 ug/l <0.24 <0.24 ND ND ND ND ND 0 0.00 0 0 4 0 0 4 0 0 2.5 0 0 0.24
METALS Cadmium WG DI 13 ug/l <0.71 <0.71 ND ND ND ND ND 0 0.00 0 0 5 0 0 5 0 0 0.92 0 0 0.71
METALS Calcium WG DI 13 ug/l  21,900  588,000  118,769  38,000  180,326  26,820  496,800 13 100.00 - - - - - - - - - 3 23 53500
METALS Chromium WG DI 13 ug/l <1.3 24.1 2.9654 ND 6.6108 ND 14.02 2 15.38 0 0 100 0 0 100 13 100 0.035 2 15 1.3
METALS Cobalt WG DI 13 ug/l <1.3 <1.3 ND ND ND ND ND 0 0.00 - - - - - - 13 100 0.6 0 0 1.3
METALS Copper WG DI 13 ug/l <1.4 8.4 1.8538 ND 2.4165 ND 6.48 3 23.08 0 0 1300 0 0 1300 0 0 80 3 23 1.4
METALS Cyanide, Free WG T 3 ug/l <1.5 <1.5 ND ND ND ND ND 0 0.00 0 0 200 0 0 200 3 100 0.15 0 0 1.5
METALS Cyanide, Total WG T 13 ug/l <2 9.8 1.9 ND 2.5053 ND 6.26 2 15.38 0 0 200 0 0 200 13 100 0.15 2 15 2
METALS Iron WG DI 13 ug/l <42.4  3,430 581.4538 61.8  1,057 ND  2,428 7 53.85 - - - - - - 3 23 1400 7 54 42.4
METALS Lead WG DI 13 ug/l <0.38 1.5 ND ND ND ND 0.714 1 7.69 0 0 15 0 0 15 0 0 15 1 8 0.38
METALS Magnesium WG DI 13 ug/l <63.6  22,900  11,810  13,100  8,218 ND  22,060 10 76.92 - - - - - - - - - 6 46 13200
METALS Manganese WG DI 13 ug/l <2.5 424.0 116.6615 74.4 124.7667 ND 304.6 10 76.92 - - - - - - 7 54 43 10 77 24.8
METALS Mercury WG DI 13 ug/l <0.17 <0.17 ND ND ND ND ND 0 0.00 0 0 2 0 0 2 13 100 0.063 0 0 0.17
METALS Nickel WG DI 13 ug/l <1.4 3.4 0.9846 ND 0.7766 ND 2.38 2 15.38 0 0 100 - - - 0 0 39 2 15 1.4
METALS Potassium WG DI 13 ug/l 796.0  12,400  3,940  1,950  4,136 924.4  12,340 13 100.00 - - - - - - - - - 13 100 676
METALS Selenium WG DI 13 ug/l <0.73 2.0 0.5592 ND 0.4899 ND 1.52 2 15.38 0 0 50 0 0 50 0 0 10 2 15 0.73
METALS Silver WG DI 13 ug/l <1.3 <1.3 ND ND ND ND ND 0 0.00 0 0 100 - - - 0 0 9.4 0 0 1.3
METALS Sodium WG DI 13 ug/l  3,800  92,700  16,873  9,290  23,902  3,872  53,040 13 100.00 - - - - - - - - - 9 69 4200
METALS Thallium WG DI 13 ug/l <0.26 <0.26 ND ND ND ND ND 0 0.00 0 0 2 0 0 2 13 100 0.02 0 0 0.26
METALS Vanadium WG DI 13 ug/l <1.9 1.9 ND ND ND ND 1.33 1 7.69 - - - - - - 0 0 8.6 0 0 1.9
METALS Zinc WG DI 13 ug/l <7 176.0 23.9615 ND 49.8358 ND 114.74 3 23.08 0 0 2000 - - - 0 0 600 3 23 7
SVOC 1,1'-Biphenyl WG T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0.00 - - - - - - 1 100 0.083 - - -
SVOC 1,2,4,5-Tetrachlorobenzene WG T 1 ug/l <0.43 <0.43 ND ND ND ND ND 0 0.00 0 0 0.97 - - - 1 100 0.17 - - -
SVOC 1,4-Dioxane WG T 1 ug/l <3.1 <3.1 ND ND ND ND ND 0 0.00 - - - - - - 1 100 0.46 - - -

CFMW-001 Round 3
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL
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CFMW-001 Round 3
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC 2,2'-oxybis[1-chloropropane] WG T 1 ug/l <0.93 <0.93 ND ND ND ND ND 0 0.00 0 0 1400 - - - - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WG T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0.00 - - - - - - 0 0 24 - - -
SVOC 2,4,5-Trichlorophenol WG T 1 ug/l <0.49 <0.49 ND ND ND ND ND 0 0.00 0 0 1800 - - - 0 0 120 - - -
SVOC 2,4,6-Trichlorophenol WG T 1 ug/l <0.53 <0.53 ND ND ND ND ND 0 0.00 0 0 30 - - - 0 0 1.2 - - -
SVOC 2,4-Dichlorophenol WG T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0.00 0 0 77 - - - 0 0 4.6 - - -
SVOC 2,4-Dimethylphenol WG T 1 ug/l <0.91 <0.91 ND ND ND ND ND 0 0.00 0 0 380 - - - 0 0 36 - - -
SVOC 2,4-Dinitrophenol WG T 1 ug/l <2.4 <2.4 ND ND ND ND ND 0 0.00 0 0 69 - - - 0 0 3.9 - - -
SVOC 2,4-Dinitrotoluene WG T 1 ug/l <1 <1 ND ND ND ND ND 0 0.00 0 0 1.1 - - - 1 100 0.24 - - -
SVOC 2,6-Dinitrotoluene WG T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0.00 0 0 0.5 - - - 1 100 0.049 - - -
SVOC 2-Chloronaphthalene WG T 1 ug/l <0.61 <0.61 ND ND ND ND ND 0 0.00 0 0 1000 - - - - - - - - -
SVOC 2-Chlorophenol WG T 1 ug/l <0.74 <0.74 ND ND ND ND ND 0 0.00 0 0 81 - - - 0 0 9.1 - - -
SVOC 2-Methylnaphthalene WG T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0.00 - - - - - - 0 0 3.6 - - -
SVOC 2-Methylphenol WG T 1 ug/l <1.3 <1.3 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC 2-Nitroaniline WG T 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0.00 - - - - - - 0 0 19 - - -
SVOC 2-Nitrophenol WG T 1 ug/l <0.59 <0.59 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC 3 & 4 Methylphenol WG T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WG T 1 ug/l <1 <1 ND ND ND ND ND 0 0.00 1 100 0.21 - - - 1 100 0.13 - - -
SVOC 3-Nitroaniline WG T 1 ug/l <0.82 <0.82 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol WG T 1 ug/l <2 <2 ND ND ND ND ND 0 0.00 0 0 13 - - - - - - - - -
SVOC 4-Bromophenyl phenyl ether WG T 1 ug/l <1 <1 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC 4-Chloro-3-methylphenol WG T 1 ug/l <0.76 <0.76 ND ND ND ND ND 0 0.00 0 0 3000 - - - - - - - - -
SVOC 4-Chloroaniline WG T 1 ug/l <0.73 <0.73 ND ND ND ND ND 0 0.00 - - - - - - 0 0 0.37 - - -
SVOC 4-Chlorophenyl phenyl ether WG T 1 ug/l <0.96 <0.96 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC 4-Nitroaniline WG T 1 ug/l <0.48 <0.48 ND ND ND ND ND 0 0.00 - - - - - - 0 0 3.8 - - -
SVOC 4-Nitrophenol WG T 1 ug/l <4.7 <4.7 ND ND ND ND ND 0 0.00 0 0 60 - - - - - - - - -
SVOC Acenaphthene WG T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0.00 0 0 670 - - - 0 0 53 - - -
SVOC Acenaphthylene WG T 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC Acetophenone WG T 1 ug/l <1 <1 ND ND ND ND ND 0 0.00 - - - - - - 0 0 190 - - -
SVOC Anthracene WG T 1 ug/l <0.57 <0.57 ND ND ND ND ND 0 0.00 0 0 2100 - - - 0 0 180 - - -
SVOC Atrazine WG T 1 ug/l <0.77 <0.77 ND ND ND ND ND 0 0.00 0 0 3 0 0 3 1 100 0.3 - - -
SVOC Benzaldehyde WG T 1 ug/l <0.86 <0.86 ND ND ND ND ND 0 0.00 - - - - - - 0 0 190 - - -
SVOC Benzo[a]anthracene WG T 1 ug/l <0.55 <0.55 ND ND ND ND ND 0 0.00 0 0 0.5 - - - - - - - - -
SVOC Benzo[a]pyrene WG T 1 ug/l <0.16 <0.16 ND ND ND ND ND 0 0.00 1 100 0.05 0 0 0.2 1 100 0.0034 - - -
SVOC Benzo[b]fluoranthene WG T 1 ug/l <0.44 <0.44 ND ND ND ND ND 0 0.00 0 0 0.5 - - - 1 100 0.034 - - -
SVOC Benzo[g,h,i]perylene WG T 1 ug/l <0.75 <0.75 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC Benzo[k]fluoranthene WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0.00 0 0 5 - - - 0 0 0.34 - - -
SVOC Bis(2-chloroethoxy)methane WG T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0.00 - - - - - - 0 0 5.9 - - -
SVOC Bis(2-chloroethyl)ether WG T 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0.00 0 0 0.3 - - - 1 100 0.014 - - -
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CFMW-001 Round 3
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC Bis(2-ethylhexyl) phthalate WG T 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0.00 0 0 6 0 0 6 0 0 5.6 - - -
SVOC Butyl benzyl phthalate WG T 1 ug/l <0.6 <0.6 ND ND ND ND ND 0 0.00 0 0 1500 - - - 0 0 16 - - -
SVOC Caprolactam WG T 1 ug/l <1.1 <1.1 ND ND ND ND ND 0 0.00 - - - - - - 0 0 990 - - -
SVOC Carbazole WG T 1 ug/l <0.85 <0.85 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC Chrysene WG T 1 ug/l <0.67 <0.67 ND ND ND ND ND 0 0.00 0 0 50 - - - 0 0 3.4 - - -
SVOC Dibenz(a,h)anthracene WG T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0.00 0 0 0.05 - - - 1 100 0.0034 - - -
SVOC Dibenzofuran WG T 1 ug/l <0.85 <0.85 ND ND ND ND ND 0 0.00 - - - - - - 0 0 0.79 - - -
SVOC Diethyl phthalate WG T 1 ug/l <1 <1 ND ND ND ND ND 0 0.00 0 0 17000 - - - - - - - - -
SVOC Dimethyl phthalate WG T 1 ug/l <0.98 <0.98 ND ND ND ND ND 0 0.00 0 0 3E+05 - - - - - - - - -
SVOC Di-n-butyl phthalate WG T 1 ug/l <0.82 <0.82 ND ND ND ND ND 0 0.00 0 0 2000 - - - - - - - - -
SVOC Di-n-octyl phthalate WG T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0.00 - - - - - - 0 0 20 - - -
SVOC Fluoranthene WG T 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0.00 0 0 130 - - - 0 0 80 - - -
SVOC Fluorene WG T 1 ug/l <0.8 <0.8 ND ND ND ND ND 0 0.00 0 0 1100 - - - 0 0 29 - - -
SVOC Hexachlorobenzene WG T 1 ug/l <0.47 <0.47 ND ND ND ND ND 0 0.00 1 100 0.2 0 0 1 1 100 0.0098 - - -
SVOC Hexachlorobutadiene WG T 1 ug/l <0.76 <0.76 ND ND ND ND ND 0 0.00 0 0 5 - - - 1 100 0.14 - - -
SVOC Hexachlorocyclopentadiene WG T 1 ug/l <0.61 <0.61 ND ND ND ND ND 0 0.00 0 0 50 0 0 50 1 100 0.041 - - -
SVOC Hexachloroethane WG T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0.00 0 0 30 - - - 0 0 0.33 - - -
SVOC Indeno[1,2,3-cd]pyrene WG T 1 ug/l <0.21 <0.21 ND ND ND ND ND 0 0.00 0 0 0.5 - - - 1 100 0.034 - - -
SVOC Isophorone WG T 1 ug/l <0.67 <0.67 ND ND ND ND ND 0 0.00 0 0 400 - - - 0 0 78 - - -
SVOC Naphthalene WG T 1 ug/l <0.8 <0.8 ND ND ND ND ND 0 0.00 0 0 100 - - - 1 100 0.17 - - -
SVOC Nitrobenzene WG T 1 ug/l <0.49 <0.49 ND ND ND ND ND 0 0.00 0 0 17 - - - 1 100 0.14 - - -
SVOC N-Nitrosodi-n-propylamine WG T 1 ug/l <0.83 <0.83 ND ND ND ND ND 0 0.00 0 0 0.5 - - - 1 100 0.011 - - -
SVOC N-Nitrosodiphenylamine WG T 1 ug/l <0.74 <0.74 ND ND ND ND ND 0 0.00 0 0 33 - - - 0 0 12 - - -
SVOC Pentachlorophenol WG T 1 ug/l <2.2 <2.2 ND ND ND ND ND 0 0.00 1 100 1 1 100 1 1 100 0.041 - - -
SVOC Phenanthrene WG T 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
SVOC Phenol WG T 1 ug/l <0.41 <0.41 ND ND ND ND ND 0 0.00 0 0 300 - - - 0 0 580 - - -
SVOC Pyrene WG T 1 ug/l <0.83 <0.83 ND ND ND ND ND 0 0.00 0 0 830 - - - 0 0 12 - - -
VOC 1,1,1-Trichloroethane WG T 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0.00 0 0 200 0 0 200 0 0 800 - - -
VOC 1,1,2,2-Tetrachloroethane WG T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0.00 0 0 2 - - - - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WG T 1 ug/l <0.34 <0.34 ND ND ND ND ND 0 0.00 - - - - - - 0 0 5500 - - -
VOC 1,1,2-Trichloroethane WG T 1 ug/l <0.08 <0.08 ND ND ND ND ND 0 0.00 0 0 3 - - - - - - - - -
VOC 1,1-Dichloroethane WG T 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0.00 0 0 4 - - - 0 0 2.8 - - -
VOC 1,1-Dichloroethene WG T 1 ug/l <0.34 <0.34 ND ND ND ND ND 0 0.00 0 0 7 - - - - - - - - -
VOC 1,2,3-Trichlorobenzene WG T 1 ug/l <0.35 <0.35 ND ND ND ND ND 0 0.00 0 0 0.7 - - - 0 0 0.7 - - -
VOC 1,2,4-Trichlorobenzene WG T 1 ug/l <0.27 <0.27 ND ND ND ND ND 0 0.00 0 0 70 - - - 0 0 0.4 - - -
VOC 1,2-Dibromo-3-Chloropropane WG T 1 ug/l <0.23 <0.23 ND ND ND ND ND 0 0.00 0 0 0.2 0 0 0.2 1 100 0.00033 - - -
VOC 1,2-Dichlorobenzene WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 0 0 600 0 0 600 0 0 30 - - -
VOC 1,2-Dichloroethane WG T 1 ug/l <0.25 <0.25 ND ND ND ND ND 0 0.00 0 0 4 0 0 5 0 0 0.17 - - -
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CFMW-001 Round 3
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC 1,2-Dichloropropane WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0.00 0 0 5 0 0 5 0 0 0.44 - - -
VOC 1,3-Dichlorobenzene WG T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0.00 0 0 600 - - - - - - - - -
VOC 1,4-Dichlorobenzene WG T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0.00 0 0 75 0 0 75 0 0 0.48 - - -
VOC 2-Butanone (MEK) WG T 1 ug/l <2.2 <2.2 ND ND ND ND ND 0 0.00 - - - - - - 0 0 560 - - -
VOC 2-Hexanone WG T 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0.00 - - - - - - 0 0 3.8 - - -
VOC 4-Methyl-2-pentanone (MIBK) WG T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0.00 - - - - - - 0 0 630 - - -
VOC Acetone WG T 1 ug/l 4.9 4.9 4.9 4.9 - 4.9 4.9 1 100.00 - - - - - - 0 0 1400 - - -
VOC Benzene WG T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0.00 0 0 5 0 0 5 0 0 0.46 - - -
VOC Bromoform WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0.00 0 0 80 0 0 80 0 0 3.3 - - -
VOC Bromomethane WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0.00 0 0 10 - - - 0 0 0.75 - - -
VOC Carbon disulfide WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 - - - - - - 0 0 81 - - -
VOC Carbon tetrachloride WG T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0.00 0 0 3 0 0 5 0 0 0.46 - - -
VOC Chlorobenzene WG T 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0.00 0 0 100 0 0 100 0 0 7.8 - - -
VOC Chlorobromomethane WG T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0.00 - - - - - - 0 0 8.3 - - -
VOC Chlorodibromomethane WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 0 0 4 0 0 80 0 0 0.87 - - -
VOC Chloroethane WG T 1 ug/l <0.37 <0.37 ND ND ND ND ND 0 0.00 - - - - - - 0 0 2100 - - -
VOC Chloroform WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 0 0 70 0 0 80 0 0 0.22 - - -
VOC Chloromethane WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 0 0 30 - - - 0 0 19 - - -
VOC cis-1,2-Dichloroethene WG T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0.00 0 0 70 - - - - - - - - -
VOC cis-1,3-Dichloropropene WG T 1 ug/l <0.16 <0.16 ND ND ND ND ND 0 0.00 0 0 4 - - - - - - - - -
VOC Cyclohexane WG T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0.00 - - - - - - 0 0 1300 - - -
VOC Dichlorobromomethane WG T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0.00 0 0 10 0 0 80 0 0 0.13 - - -
VOC Dichlorodifluoromethane WG T 1 ug/l 0.81 0.81 0.81 0.81 - 0.81 0.81 1 100.00 0 0 1000 - - - 0 0 20 - - -
VOC Ethylbenzene WG T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0.00 0 0 700 0 0 700 0 0 1.5 - - -
VOC Ethylene Dibromide WG T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0.00 1 100 0.004 - - - - - - - - -
VOC Isopropylbenzene WG T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
VOC Methyl acetate WG T 1 ug/l <0.58 <0.58 ND ND ND ND ND 0 0.00 - - - - - - 0 0 2000 - - -
VOC Methyl tert-butyl ether WG T 1 ug/l <0.13 <0.13 ND ND ND ND ND 0 0.00 0 0 30 - - - 0 0 14 - - -
VOC Methylcyclohexane WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
VOC Methylene Chloride WG T 1 ug/l <0.21 <0.21 ND ND ND ND ND 0 0.00 0 0 5 0 0 5 0 0 11 - - -
VOC m-Xylene & p-Xylene WG T 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0.00 - - - - - - - - - - - -
VOC o-Xylene WG T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0.00 0 0 10000 - - - 0 0 19 - - -
VOC Styrene WG T 1 ug/l <0.17 <0.17 ND ND ND ND ND 0 0.00 0 0 100 0 0 100 0 0 120 - - -
VOC Tetrachloroethene WG T 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0.00 0 0 5 - - - - - - - - -
VOC Toluene WG T 1 ug/l <0.25 <0.25 ND ND ND ND ND 0 0.00 0 0 1000 0 0 1000 0 0 110 - - -
VOC trans-1,2-Dichloroethene WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0.00 0 0 100 - - - - - - - - -
VOC trans-1,3-Dichloropropene WG T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0.00 0 0 2 - - - - - - - - -
VOC Trichloroethene WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0.00 0 0 5 - - - - - - - - -
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CFMW-001 Round 3
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC Trichlorofluoromethane WG T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0.00 0 0 10000 - - - 0 0 520 - - -
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GENCHEM Alkalinity WG T 13 ug/l  130,000  1,840,000  399,000  206,000  511,562  133,000  1,438,000 13 100 - - - - - - - - - 5 38 214000
GENCHEM Ammonia WG T 13 ug/l <72 394.0 108.5385 100.0 102.0618 ND 280.6 7 54 - - - - - - - - - 7 54 72
GENCHEM Chloride WG T 13 ug/l 287.0  6,240  2,205  1,400  2,218 303.2  5,928 13 100 - - - - - - - - - 11 85 338
GENCHEM Fluoride WG DI 13 ug/l 90.2 649.0 272.0923 193.0 180.0477 105.68 616.6 13 100 0 0 4000 0 0 4000 13 100 80 11 85 120
GENCHEM Fluoride WG T 13 ug/l 138.0 569.0 272.6154 204.0 137.2295 138.6 519.8 13 100 0 0 4000 0 0 4000 13 100 80 13 100 120
GENCHEM Hardness as calcium carbonate WG T 13 ug/l  72,000  1,120,000  291,692  196,000  291,557  103,200  862,000 13 100 - - - - - - - - - 6 46 198000
GENCHEM Nitrate Nitrite as N WG T 13 ug/l <100 369.0 122.5385 109.0 94.4613 ND 272.4 7 54 0 0 10000 0 0 10000 - - - 7 54 100
GENCHEM Orthophosphate as P WG T 13 ug/l <48 <48 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 48
GENCHEM Sulfate WG T 13 ug/l  1,990  25,900  7,520  5,150  6,486  2,920  18,700 13 100 - - - - - - - - - 5 38 5660
GENCHEM Total Dissolved Solids WG T 13 mg/l 138.0  1,850 435.4615 227.0 528.541 141.0  1,544 13 100 - - - - - - - - - - - -
GENCHEM Total Suspended Solids WG T 13 mg/l 5.0 272.0 55.8615 44.3 68.6926 11.3 152.78 13 100 - - - - - - - - - - - -
METALS Aluminum WG T 13 ug/l <18.2  6,370  1,152 664.0  1,704 ND  3,766 12 92 - - - - - - 2 15 2000 12 92 39.8
METALS Aluminum WG DI 13 ug/l <18.2 897.0 97.5846 22.5 242.7051 ND 427.8 7 54 - - - - - - 0 0 2000 3 23 39.8
METALS Antimony WG T 13 ug/l <0.62 10.0 1.2331 ND 2.6625 ND 4.96 4 31 1 8 6 1 8 6 3 23 0.78 4 31 0.62
METALS Antimony WG DI 13 ug/l <0.62 8.2 ND ND ND ND 3.466 1 7.7 1 8 6 1 8 6 1 8 0.78 1 8 0.62
METALS Arsenic WG T 13 ug/l <0.64 5.3 1.82 1.7 1.6996 ND 4.88 9 69 0 0 10 0 0 10 13 100 0.052 7 54 0.84
METALS Arsenic WG DI 13 ug/l <0.64 3.7 1.0715 ND 1.0894 ND 3.16 6 46 0 0 10 0 0 10 13 100 0.052 6 46 0.84
METALS Barium WG DI 13 ug/l 45.5  2,120 297.4 122.0 559.0276 46.28  1,095 13 100 1 8 1000 1 8 2000 2 15 380 10 77 75
METALS Barium WG T 13 ug/l 54.5  2,310 335.6154 144.0 605.7548 60.08  1,202 13 100 1 8 1000 1 8 2000 2 15 380 11 85 75
METALS Beryllium WG T 13 ug/l <0.24 0.38 ND ND ND ND 0.224 1 7.7 0 0 4 0 0 4 0 0 2.5 1 8 0.24
METALS Beryllium WG DI 13 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 4 0 0 4 0 0 2.5 0 0 0.24
METALS Cadmium WG DI 13 ug/l <0.71 <0.71 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.92 0 0 0.71
METALS Cadmium WG T 13 ug/l <0.71 <0.71 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.92 0 0 0.71
METALS Calcium WG DI 13 ug/l  29,000  627,000  117,469  39,400  183,534  30,680  493,200 13 100 - - - - - - - - - 3 23 57600
METALS Calcium WG T 13 ug/l  29,100  602,000  116,662  43,700  175,020  32,040  474,800 13 100 - - - - - - - - - 3 23 57600
METALS Chromium WG T 13 ug/l <1.3 20.4 3.8231 1.5 5.641 ND 13.38 7 54 0 0 100 0 0 100 13 100 0.035 7 54 1.3
METALS Chromium WG DI 13 ug/l <1.3 17.2 2.3808 ND 4.7466 ND 10.84 2 15 0 0 100 0 0 100 13 100 0.035 2 15 1.3
METALS Cobalt WG T 13 ug/l <1.3 4.4 ND ND ND ND 2.15 1 7.7 - - - - - - 13 100 0.6 1 8 1.3
METALS Cobalt WG DI 13 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 - - - - - - 13 100 0.6 0 0 1.3
METALS Copper WG T 13 ug/l <1.4 13.2 4.5846 3.4 4.1555 ND 12.48 11 85 0 0 1300 0 0 1300 0 0 80 10 77 1.4
METALS Copper WG DI 13 ug/l <1.4 8.0 1.6923 ND 2.1697 ND 5.54 3 23 0 0 1300 0 0 1300 0 0 80 3 23 1.4
METALS Cyanide, Free WG DI 4 ug/l <1.5 <1.5 ND ND ND ND ND 0 0 0 0 200 0 0 200 4 100 0.15 0 0 1.5
METALS Cyanide, Free WG T 4 ug/l <1.5 <1.5 ND ND ND ND ND 0 0 0 0 200 0 0 200 4 100 0.15 0 0 1.5
METALS Cyanide, Total WG DI 13 ug/l <2 10.1 1.8385 ND 2.5316 ND 5.72 2 15 0 0 200 0 0 200 13 100 0.15 2 15 2
METALS Cyanide, Total WG T 13 ug/l <2 10.5 ND ND ND ND 4.8 1 7.7 0 0 200 0 0 200 13 100 0.15 1 8 2
METALS Iron WG T 13 ug/l 181.0  17,400  3,636  2,110  4,884 233.8  11,676 13 100 - - - - - - 7 54 1400 11 85 277
METALS Iron WG DI 13 ug/l <42.4  2,580 417.8077 ND 774.1884 ND  1,872 6 46 - - - - - - 1 8 1400 4 31 277
METALS Lead WG T 13 ug/l <0.38 7.7 2.1585 1.1 2.4043 ND 7.04 12 92 0 0 15 0 0 15 0 0 15 12 92 0.38

CFMW-001 Round 4
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL
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CFMW-001 Round 4
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

METALS Lead WG DI 13 ug/l <0.38 1.5 0.3685 ND 0.4399 ND 1.32 2 15 0 0 15 0 0 15 0 0 15 2 15 0.38
METALS Magnesium WG T 13 ug/l <63.6  26,200  13,071  14,100  8,951 ND  24,760 12 92 - - - - - - - - - 7 54 12500
METALS Magnesium WG DI 13 ug/l <63.6  22,900  11,594  12,700  8,005 ND  22,060 10 77 - - - - - - - - - 7 54 12500
METALS Manganese WG T 13 ug/l <2.5 391.0 153.7154 96.5 146.4453 ND 376.0 12 92 - - - - - - 9 69 43 10 77 15.8
METALS Manganese WG DI 13 ug/l <2.5 327.0 113.4077 46.0 123.252 ND 315.6 10 77 - - - - - - 7 54 43 10 77 15.8
METALS Mercury WG DI 13 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 2 0 0 2 13 100 0.063 0 0 0.17
METALS Mercury WG T 13 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 2 0 0 2 13 100 0.063 0 0 0.17
METALS Nickel WG T 13 ug/l <1.4 7.6 1.7385 ND 1.8958 ND 4.66 6 46 0 0 100 - - - 0 0 39 6 46 1.4
METALS Nickel WG DI 13 ug/l <1.4 1.8 ND ND ND ND 1.14 1 7.7 0 0 100 - - - 0 0 39 1 8 1.4
METALS Potassium WG DI 13 ug/l 725.0  17,800  4,770  2,120  5,277 860.0  13,720 13 100 - - - - - - - - - 13 100 632
METALS Potassium WG T 13 ug/l 802.0  16,200  4,944  2,360  4,950 920.8  13,380 13 100 - - - - - - - - - 13 100 632
METALS Selenium WG DI 13 ug/l <0.73 1.2 0.49 ND 0.2936 ND 1.14 2 15 0 0 50 0 0 50 0 0 10 2 15 0.73
METALS Selenium WG T 13 ug/l <0.73 0.98 ND ND ND ND 0.614 1 7.7 0 0 50 0 0 50 0 0 10 1 8 0.73
METALS Silver WG DI 13 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 - - - 0 0 9.4 0 0 1.3
METALS Silver WG T 13 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 - - - 0 0 9.4 0 0 1.3
METALS Sodium WG DI 13 ug/l  3,400  27,200  11,598  8,640  7,479  3,922  22,460 13 100 - - - - - - - - - 12 92 4180
METALS Sodium WG T 13 ug/l  4,050  31,200  12,642  9,740  8,388  4,170  25,440 13 100 - - - - - - - - - 12 92 4180
METALS Thallium WG DI 13 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 2 0 0 2 13 100 0.02 0 0 0.26
METALS Thallium WG T 13 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 2 0 0 2 13 100 0.02 0 0 0.26
METALS Vanadium WG T 13 ug/l <1.9 5.2 1.8385 ND 1.5538 ND 5.2 5 38 - - - - - - 0 0 8.6 4 31 1.9
METALS Vanadium WG DI 13 ug/l <1.9 3.9 ND ND ND ND 2.13 1 7.7 - - - - - - 0 0 8.6 1 8 1.9
METALS Zinc WG T 13 ug/l <7 907.0 168.1385 11.6 316.0209 ND 824.8 10 77 0 0 2000 - - - 2 15 600 10 77 7
METALS Zinc WG DI 13 ug/l <7 8.8 4.5231 ND 1.972 ND 8.2 3 23 0 0 2000 - - - 0 0 600 3 23 7
SVOC 1,1'-Biphenyl WG T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - 1 100 0.083 - - -
SVOC 1,2,4,5-Tetrachlorobenzene WG T 1 ug/l <0.43 <0.43 ND ND ND ND ND 0 0 0 0 0.97 - - - 1 100 0.17 - - -
SVOC 1,4-Dioxane WG T 1 ug/l <3.1 <3.1 ND ND ND ND ND 0 0 - - - - - - 1 100 0.46 - - -
SVOC 2,2'-oxybis[1-chloropropane] WG T 1 ug/l <0.93 <0.93 ND ND ND ND ND 0 0 0 0 1400 - - - - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WG T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - 0 0 24 - - -
SVOC 2,4,5-Trichlorophenol WG T 1 ug/l <0.49 <0.49 ND ND ND ND ND 0 0 0 0 1800 - - - 0 0 120 - - -
SVOC 2,4,6-Trichlorophenol WG T 1 ug/l <0.53 <0.53 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 1.2 - - -
SVOC 2,4-Dichlorophenol WG T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 0 0 77 - - - 0 0 4.6 - - -
SVOC 2,4-Dimethylphenol WG T 1 ug/l <0.91 <0.91 ND ND ND ND ND 0 0 0 0 380 - - - 0 0 36 - - -
SVOC 2,4-Dinitrophenol WG T 1 ug/l <2.4 <2.4 ND ND ND ND ND 0 0 0 0 69 - - - 0 0 3.9 - - -
SVOC 2,4-Dinitrotoluene WG T 1 ug/l <1 <1 ND ND ND ND ND 0 0 0 0 1.1 - - - 1 100 0.24 - - -
SVOC 2,6-Dinitrotoluene WG T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 0 0 0.5 - - - 1 100 0.049 - - -
SVOC 2-Chloronaphthalene WG T 1 ug/l <0.61 <0.61 ND ND ND ND ND 0 0 0 0 1000 - - - - - - - - -
SVOC 2-Chlorophenol WG T 1 ug/l <0.74 <0.74 ND ND ND ND ND 0 0 0 0 81 - - - 0 0 9.1 - - -
SVOC 2-Methylnaphthalene WG T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 - - - - - - 0 0 3.6 - - -
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CFMW-001 Round 4
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC 2-Methylphenol WG T 1 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 2-Nitroaniline WG T 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0 - - - - - - 0 0 19 - - -
SVOC 2-Nitrophenol WG T 1 ug/l <0.59 <0.59 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 3 & 4 Methylphenol WG T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WG T 1 ug/l <1 <1 ND ND ND ND ND 0 0 1 100 0.21 - - - 1 100 0.13 - - -
SVOC 3-Nitroaniline WG T 1 ug/l <0.82 <0.82 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol WG T 1 ug/l <2 <2 ND ND ND ND ND 0 0 0 0 13 - - - - - - - - -
SVOC 4-Bromophenyl phenyl ether WG T 1 ug/l <1 <1 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4-Chloro-3-methylphenol WG T 1 ug/l <0.76 <0.76 ND ND ND ND ND 0 0 0 0 3000 - - - - - - - - -
SVOC 4-Chloroaniline WG T 1 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 - - - - - - 0 0 0.37 - - -
SVOC 4-Chlorophenyl phenyl ether WG T 1 ug/l <0.96 <0.96 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4-Nitroaniline WG T 1 ug/l <0.48 <0.48 ND ND ND ND ND 0 0 - - - - - - 0 0 3.8 - - -
SVOC 4-Nitrophenol WG T 1 ug/l <4.7 <4.7 ND ND ND ND ND 0 0 0 0 60 - - - - - - - - -
SVOC Acenaphthene WG T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 0 0 670 - - - 0 0 53 - - -
SVOC Acenaphthylene WG T 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Acetophenone WG T 1 ug/l <1 <1 ND ND ND ND ND 0 0 - - - - - - 0 0 190 - - -
SVOC Anthracene WG T 1 ug/l <0.57 <0.57 ND ND ND ND ND 0 0 0 0 2100 - - - 0 0 180 - - -
SVOC Atrazine WG T 1 ug/l <0.77 <0.77 ND ND ND ND ND 0 0 0 0 3 0 0 3 1 100 0.3 - - -
SVOC Benzaldehyde WG T 1 ug/l <0.86 <0.86 ND ND ND ND ND 0 0 - - - - - - 0 0 190 - - -
SVOC Benzo[a]anthracene WG T 1 ug/l <0.55 <0.55 ND ND ND ND ND 0 0 0 0 0.5 - - - - - - - - -
SVOC Benzo[a]pyrene WG T 1 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 1 100 0.05 0 0 0.2 1 100 0.0034 - - -
SVOC Benzo[b]fluoranthene WG T 1 ug/l <0.44 <0.44 ND ND ND ND ND 0 0 0 0 0.5 - - - 1 100 0.034 - - -
SVOC Benzo[g,h,i]perylene WG T 1 ug/l <0.75 <0.75 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Benzo[k]fluoranthene WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 5 - - - 0 0 0.34 - - -
SVOC Bis(2-chloroethoxy)methane WG T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - 0 0 5.9 - - -
SVOC Bis(2-chloroethyl)ether WG T 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 0.3 - - - 1 100 0.014 - - -
SVOC Bis(2-ethylhexyl) phthalate WG T 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 0 0 6 0 0 6 0 0 5.6 - - -
SVOC Butyl benzyl phthalate WG T 1 ug/l <0.6 <0.6 ND ND ND ND ND 0 0 0 0 1500 - - - 0 0 16 - - -
SVOC Caprolactam WG T 1 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 990 - - -
SVOC Carbazole WG T 1 ug/l <0.85 <0.85 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Chrysene WG T 1 ug/l <0.67 <0.67 ND ND ND ND ND 0 0 0 0 50 - - - 0 0 3.4 - - -
SVOC Dibenz(a,h)anthracene WG T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 0.05 - - - 1 100 0.0034 - - -
SVOC Dibenzofuran WG T 1 ug/l <0.85 <0.85 ND ND ND ND ND 0 0 - - - - - - 0 0 0.79 - - -
SVOC Diethyl phthalate WG T 1 ug/l <1 <1 ND ND ND ND ND 0 0 0 0 17000 - - - - - - - - -
SVOC Dimethyl phthalate WG T 1 ug/l <0.98 <0.98 ND ND ND ND ND 0 0 0 0 3E+05 - - - - - - - - -
SVOC Di-n-butyl phthalate WG T 1 ug/l <0.82 <0.82 ND ND ND ND ND 0 0 0 0 2000 - - - - - - - - -
SVOC Di-n-octyl phthalate WG T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - 0 0 20 - - -
SVOC Fluoranthene WG T 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 0 0 130 - - - 0 0 80 - - -
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CFMW-001 Round 4
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC Fluorene WG T 1 ug/l <0.8 <0.8 ND ND ND ND ND 0 0 0 0 1100 - - - 0 0 29 - - -
SVOC Hexachlorobenzene WG T 1 ug/l <0.47 <0.47 ND ND ND ND ND 0 0 1 100 0.2 0 0 1 1 100 0.0098 - - -
SVOC Hexachlorobutadiene WG T 1 ug/l <0.76 <0.76 ND ND ND ND ND 0 0 0 0 5 - - - 1 100 0.14 - - -
SVOC Hexachlorocyclopentadiene WG T 1 ug/l <0.61 <0.61 ND ND ND ND ND 0 0 0 0 50 0 0 50 1 100 0.041 - - -
SVOC Hexachloroethane WG T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 0.33 - - -
SVOC Indeno[1,2,3-cd]pyrene WG T 1 ug/l <0.21 <0.21 ND ND ND ND ND 0 0 0 0 0.5 - - - 1 100 0.034 - - -
SVOC Isophorone WG T 1 ug/l <0.67 <0.67 ND ND ND ND ND 0 0 0 0 400 - - - 0 0 78 - - -
SVOC Naphthalene WG T 1 ug/l <0.8 <0.8 ND ND ND ND ND 0 0 0 0 100 - - - 1 100 0.17 - - -
SVOC Nitrobenzene WG T 1 ug/l <0.49 <0.49 ND ND ND ND ND 0 0 0 0 17 - - - 1 100 0.14 - - -
SVOC N-Nitrosodi-n-propylamine WG T 1 ug/l <0.83 <0.83 ND ND ND ND ND 0 0 0 0 0.5 - - - 1 100 0.011 - - -
SVOC N-Nitrosodiphenylamine WG T 1 ug/l <0.74 <0.74 ND ND ND ND ND 0 0 0 0 33 - - - 0 0 12 - - -
SVOC Pentachlorophenol WG T 1 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 1 100 1 1 100 1 1 100 0.041 - - -
SVOC Phenanthrene WG T 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Phenol WG T 1 ug/l <0.41 <0.41 ND ND ND ND ND 0 0 0 0 300 - - - 0 0 580 - - -
SVOC Pyrene WG T 1 ug/l <0.83 <0.83 ND ND ND ND ND 0 0 0 0 830 - - - 0 0 12 - - -
VOC 1,1,1-Trichloroethane WG T 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 200 0 0 200 0 0 800 - - -
VOC 1,1,2,2-Tetrachloroethane WG T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 2 - - - - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WG T 1 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - - - - 0 0 5500 - - -
VOC 1,1,2-Trichloroethane WG T 1 ug/l <0.08 <0.08 ND ND ND ND ND 0 0 0 0 3 - - - - - - - - -
VOC 1,1-Dichloroethane WG T 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 4 - - - 0 0 2.8 - - -
VOC 1,1-Dichloroethene WG T 1 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 0 0 7 - - - - - - - - -
VOC 1,2,3-Trichlorobenzene WG T 1 ug/l <0.35 <0.35 ND ND ND ND ND 0 0 0 0 0.7 - - - 0 0 0.7 - - -
VOC 1,2,4-Trichlorobenzene WG T 1 ug/l <0.27 <0.27 ND ND ND ND ND 0 0 0 0 70 - - - 0 0 0.4 - - -
VOC 1,2-Dibromo-3-Chloropropane WG T 1 ug/l <0.23 <0.23 ND ND ND ND ND 0 0 0 0 0.2 0 0 0.2 1 100 0.00033 - - -
VOC 1,2-Dichlorobenzene WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 600 0 0 600 0 0 30 - - -
VOC 1,2-Dichloroethane WG T 1 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 4 0 0 5 0 0 0.17 - - -
VOC 1,2-Dichloropropane WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.44 - - -
VOC 1,3-Dichlorobenzene WG T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 600 - - - - - - - - -
VOC 1,4-Dichlorobenzene WG T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 75 0 0 75 0 0 0.48 - - -
VOC 2-Butanone (MEK) WG T 1 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 - - - - - - 0 0 560 - - -
VOC 2-Hexanone WG T 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 - - - - - - 0 0 3.8 - - -
VOC 4-Methyl-2-pentanone (MIBK) WG T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - 0 0 630 - - -
VOC Acetone WG T 1 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 1400 - - -
VOC Benzene WG T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.46 - - -
VOC Bromoform WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 80 0 0 80 0 0 3.3 - - -
VOC Bromomethane WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 10 - - - 0 0 0.75 - - -
VOC Carbon disulfide WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - 0 0 81 - - -
VOC Carbon tetrachloride WG T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 3 0 0 5 0 0 0.46 - - -
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CFMW-001 Round 4
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC Chlorobenzene WG T 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0 7.8 - - -
VOC Chlorobromomethane WG T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - 0 0 8.3 - - -
VOC Chlorodibromomethane WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 4 0 0 80 0 0 0.87 - - -
VOC Chloroethane WG T 1 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - 0 0 2100 - - -
VOC Chloroform WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 70 0 0 80 0 0 0.22 - - -
VOC Chloromethane WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 19 - - -
VOC cis-1,2-Dichloroethene WG T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 70 - - - - - - - - -
VOC cis-1,3-Dichloropropene WG T 1 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 0 0 4 - - - - - - - - -
VOC Cyclohexane WG T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - 0 0 1300 - - -
VOC Dichlorobromomethane WG T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 10 0 0 80 0 0 0.13 - - -
VOC Dichlorodifluoromethane WG T 1 ug/l <0.14 <0.14 ND ND ND ND ND 0 0 0 0 1000 - - - 0 0 20 - - -
VOC Ethylbenzene WG T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 0 0 700 0 0 700 0 0 1.5 - - -
VOC Ethylene Dibromide WG T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 1 100 0.004 - - - - - - - - -
VOC Isopropylbenzene WG T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC Methyl acetate WG T 1 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - 0 0 2000 - - -
VOC Methyl tert-butyl ether WG T 1 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 14 - - -
VOC Methylcyclohexane WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC Methylene Chloride WG T 1 ug/l <0.21 <0.21 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 11 - - -
VOC m-Xylene & p-Xylene WG T 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC o-Xylene WG T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0 19 - - -
VOC Styrene WG T 1 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0 120 - - -
VOC Tetrachloroethene WG T 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 5 - - - - - - - - -
VOC Toluene WG T 1 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 1000 0 0 1000 0 0 110 - - -
VOC trans-1,2-Dichloroethene WG T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 100 - - - - - - - - -
VOC trans-1,3-Dichloropropene WG T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 2 - - - - - - - - -
VOC Trichloroethene WG T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 5 - - - - - - - - -
VOC Trichlorofluoromethane WG T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0 520 - - -
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Table 16. Comparison Table of Concentrations of Total and Dissolved Analytes in Groundwater
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved
CFMW-001 06/19/2017 CFMW-001-GW N 0.62 U 0.62 U 1.9 J 0.84 J 94.1 75 2 U 2 U 1.5 U 1.5 U 7.7 J 7 U 159 120 
CFMW-002 06/27/2017 CFMW-002-GW N 0.62 U 0.62 U 0.84 J 0.81 J 199 184 985 883 119 47.9 7 U 7 U 4930 5150 J+
CFMW-003 06/27/2017 CFMW-003-GW N 0.62 U 0.62 U 1.6 J 0.65 J 26 20.1 13.2 12 1.5 U 1.5 U 7 U 7 U 60 U 60 U
CFMW-003a 06/19/2017 CFMW-003a-GW N 0.62 U 0.62 U 3.6 2.8 63.8 45.5 2 U 2 U 1.5 U 1.5 U 14.2 J 7 U 276 274 
CFMW-007 06/19/2017 CFMW-007-GW N 0.62 U 0.62 U 0.64 U 0.64 U 218 170 2 U 2 U 1.5 U 1.5 U 7 U 7 U 152 126 
CFMW-008 06/20/2017 CFMW-008-GW N 1.2 J 0.62 U 1.9 J 0.64 U 505 434 2 U 2 U 1.5 U 1.5 U 3990 1220 527 431 
CFMW-008a 06/28/2017 CFMW-008a-GW N 1.3 J 0.91 J 0.64 U 0.64 U 953 888 2 U 2 U 1.5 UJ 1.5 UJ 24.5 15.8 J 304 J- 277 J+
CFMW-010 06/27/2017 CFMW-010-GW N 0.62 U 0.62 U 2.9 2.5 141 126 1190 1120 117 56.8 7 U 7 U 6810 6980 J+
CFMW-011 06/28/2017 CFMW-DUP15-GW FD 0.62 U 0.62 U 0.64 U 0.64 U 197 186 123 126 9.8 J 3.1 J- 7 U 7 U 297 J- 298 J+
CFMW-011 06/28/2017 CFMW-011-GW N 0.62 U 0.62 U 0.64 U 0.64 U 199 181 125 125 6.6 J 3.3 J- 7 U 7 U 289 J- 296 J+
CFMW-011a 06/29/2017 CFMW-011a-GW N 0.62 U 0.62 U 2.1 1.3 J 83 57.9 2 U 2 U NM NM 8.3 J 7 U 197 170 J+
CFMW-012 06/23/2017 CFMW-012-GW N 0.86 J 0.62 U 80.2 92.6 145 129 5780 5860 35.2 40.6 7 U 7 U 30600 31900 
CFMW-012a 06/20/2017 CFMW-012a-GW N 0.62 U 0.62 U 0.64 U 0.64 U 85.7 79.3 2 U 2 U NM NM 7 U 7 U 139 90.2 
CFMW-014 06/27/2017 CFMW-014-GW N 0.62 U 0.62 U 2.2 2.1 169 158 720 720 111 27.4 7 U 7 U 3960 4110 J+
CFMW-015 06/27/2017 CFMW-015-GW N 0.82 J 0.62 U 77.7 92.1 76.5 67 8120 7780 97.3 36.9 7 U 7 U 52900 55300 J+
CFMW-016 06/29/2017 CFMW-016-GW N 0.62 U 0.62 U 0.64 U 0.64 U 213 199 2 U 2 U 1.5 UJ 1.5 UJ 7 U 7 U 338 352 J+
CFMW-016a 06/26/2017 CFMW-016a-GW N 4.4 2.6 0.64 U 0.64 U 141 97.1 2.1 J 2 U 1.5 U 1.5 U 7 U 7 U 293 J+ 275 
CFMW-017 06/26/2017 CFMW-017-GW N 0.62 U 0.62 U 1.1 J 0.67 J 87.9 88.9 103 93.6 1.5 U 1.5 U 7 U 7 U 1160 J+ 1220 
CFMW-018 06/20/2017 CFMW-018-GW N 0.62 U 0.62 U 0.64 U 0.64 U 168 155 78 74.9 J- 3.3 J 3.7 J 7 U 7 U 451 475 
CFMW-019 06/29/2017 CFMW-019-GW N 0.62 U 0.62 U 0.64 U 0.64 U 131 122 1230 1250 67.8 J- 44.5 J- 24.9 7 U 3720 3390 J+
CFMW-019a 06/26/2017 CFMW-019a-GW N 1 J 0.62 U 1.8 J 1.3 J 54.5 46.8 2 U 2.8 J NM NM 7.9 J 7 U 179 J+ 145 
CFMW-020 06/26/2017 CFMW-020-GW N 0.62 U 0.62 U 0.64 U 0.64 U 193 199 2 J 2 U 1.5 U 1.5 U 18.4 7 U 489 J+ 517 
CFMW-021 06/26/2017 CFMW-021-GW N 0.62 U 0.62 U 0.64 U 0.64 U 110 109 321 302 18.9 7.5 7 U 7 U 1930 J+ 1810 
CFMW-022 06/26/2017 CFMW-022-GW N 0.62 U 0.62 U 0.64 U 0.64 U 171 170 13.3 11.8 1.5 U 1.5 U 7 U 7 U 573 J+ 607 
CFMW-023 06/27/2017 CFMW-023-GW N 0.62 U 0.62 U 0.72 J 0.64 U 186 170 5.9 J 5.7 J 1.5 U 1.5 U 10.2 J 7 U 736 708 J+
CFMW-025a 06/22/2017 CFMW-025a-GW N 0.62 U 0.62 U 5.3 1.6 J 232 122 2 U 2 U NM NM 45.5 7 U 413 422 
CFMW-025b 06/22/2017 CFMW-025b-GW N 0.62 U 0.62 U 0.64 U 0.64 U 313 295 2 U 2 U NM NM 23.5 7 U 515 525 
CFMW-026 06/22/2017 CFMW-026-GW N 0.62 U 0.62 U 0.64 U 0.64 U 272 266 2 U 2 U 1.5 U 1.5 U 7 U 7 U 1150 1260 
CFMW-027 06/26/2017 CFMW-027-GW N 0.62 U 0.62 U 0.64 U 0.64 U 146 148 560 520 62 46.3 7 U 7 U 5160 5190 
CFMW-028 06/26/2017 CFMW-028-GW N 0.62 U 0.62 U 0.64 U 0.64 U 181 177 315 304 10.7 10.5 7 U 7 U 3800 J+ 3770 
CFMW-028a 06/27/2017 CFMW-028a-GW N 0.62 U 0.62 U 10.2 9.4 53.5 40.2 2 U 2 U 1.5 U 1.5 U 7 U 7 U 286 293 J+
CFMW-029 06/26/2017 CFMW-029-GW N 0.62 U 0.62 U 0.66 J 0.64 U 147 141 128 116 19.7 5.4 7 U 7 U 2570 J+ 2570 
CFMW-031 06/21/2017 CFMW-DUP13-GW FD 0.62 U 0.62 U 0.64 U 0.64 U 147 150 103 100 3.5 J 3.1 J 7 U 7 U 2770 J- 2900 
CFMW-031 06/21/2017 CFMW-031-GW N 0.62 U 0.62 U 0.64 U 0.64 U 150 151 104 101 2.8 J 2.4 J 7 U 7 U 2800 J- 2900 
CFMW-032 06/20/2017 CFMW-DUP12-GW FD 0.62 U 0.62 U 0.64 U 0.64 U 158 145 470 483 J- 129 J 135 J 7 U 7 U 8570 8400 
CFMW-032 06/20/2017 CFMW-032-GW N 0.62 U 0.62 U 0.64 U 0.64 U 156 146 478 494 J- 46.1 J 45.9 J 7 U 7 U 8460 8420 
CFMW-032a 06/27/2017 CFMW-032a-GW N 0.64 J 0.62 U 0.64 U 0.64 U 464 412 2 U 2 U 1.5 U 1.5 U 11.3 J 7 U 241 193 J+
CFMW-033 06/19/2017 CFMW-033-GW N 0.62 U 0.62 U 0.64 U 0.64 U 143 134 181 190 10.6 5.7 7 U 7 U 3250 3220 
CFMW-034 06/19/2017 CFMW-034-GW N 0.62 U 0.62 U 0.64 U 0.64 U 176 157 287 287 24.9 6.7 7 U 7 U 6590 6500 
CFMW-035 06/20/2017 CFMW-035-GW N 0.62 U 0.62 U 13.2 11.3 745 702 53 51.4 J- 4.4 J- 4.6 J 47.3 7 U 209 190 
CFMW-037 06/20/2017 CFMW-037-GW N 0.62 U 0.62 U 0.64 U 0.64 U 298 288 75.8 6 J- 2.1 J 1.5 U 7 U 7 U 1030 1100 
CFMW-038 06/27/2017 CFMW-038-GW N 0.62 U 0.62 U 0.64 U 0.64 U 266 231 298 197 4.8 J 4.4 J 7 U 7 U 2810 2830 J+
CFMW-040 06/20/2017 CFMW-040-GW N 0.62 U 0.62 U 0.64 U 0.64 U 184 175 385 391 J- 40.4 45 7 U 7 U 2830 2560 
CFMW-042 06/20/2017 CFMW-042-GW N 0.62 U 0.62 U 0.64 U 0.64 U 178 171 395 391 J- 27.6 J- 21.1 7 U 7 U 2780 2590 

Sample Location Sample Date Sample Designation Sample Type Antimony FluorideArsenic Barium Cyanide, Free Cyanide, Total Zinc
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Table 16. Comparison Table of Concentrations of Total and Dissolved Analytes in Groundwater
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved
Sample Location Sample Date Sample Designation Sample Type Antimony FluorideArsenic Barium Cyanide, Free Cyanide, Total Zinc

CFMW-043 06/21/2017 CFMW-043-GW N 0.62 U 0.62 U 0.64 U 0.64 U 171 169 535 530 120 66.2 7 U 7 U 2020 J- 2210 
CFMW-044 06/21/2017 CFMW-044-GW N 0.62 U 0.62 U 0.64 U 0.64 U 125 147 69.5 89.4 4.5 J 2.8 J 15.9 J 7 U 1400 J- 1580 
CFMW-044a 06/23/2017 CFMW-044a-GW N 0.62 U 0.62 U 1.5 J 1.5 J 35.5 31 119 120 7.8 10.3 12.9 J 7 U 2250 J+ 2350 
CFMW-044b 06/23/2017 CFMW-044b-GW N 0.62 U 0.62 U 0.64 U 0.64 U 374 352 10.5 10.1 1.5 U 1.5 U 384 7.2 J 138 J+ 116 
CFMW-045 06/28/2017 CFMW-045-GW N 0.62 U 0.62 U 0.64 U 0.64 U 175 156 450 428 33.7 J- 14.4 J- 7 U 7 U 2150 J- 2370 J+
CFMW-045a 06/23/2017 CFMW-045a-GW N 0.62 U 0.62 U 0.64 U 0.64 U 127 124 63.2 67.3 1.6 J 2.4 J 7 U 7 U 3400 J+ 3230 
CFMW-047 06/21/2017 CFMW-047-GW N 0.62 U 0.62 U 0.64 U 0.64 U 209 201 119 120 10 4.1 J 7 U 7 U 1920 2100 
CFMW-049 06/21/2017 CFMW-049-GW N 0.62 U 0.62 U 0.64 U 0.64 U 276 276 89.7 89.8 5.5 4.7 J 7 U 7 U 720 J- 815 
CFMW-049a 06/21/2017 CFMW-049a-GW N 0.62 U 0.62 U 0.64 U 0.64 U 371 275 58.6 38.2 1.8 J 1.6 J 7 U 7 U 405 J- 444 
CFMW-050 06/21/2017 CFMW-050-GW N 0.62 U 0.62 U 0.64 U 0.64 U 276 271 106 105 4.5 J 3.9 J 7 U 7 U 744 J- 808 
CFMW-053 06/28/2017 CFMW-053-GW N 0.62 U 0.62 U 0.64 U 0.64 U 145 132 239 238 5.2 J- 3.3 J- 7 U 7 U 1610 J- 1740 J+
CFMW-053a 06/28/2017 CFMW-053a-GW N 10 8.2 0.64 U 0.64 U 2310 2120 2 U 2 U NM NM 15.5 J 7.8 J 487 J- 595 J+
CFMW-054 06/21/2017 CFMW-054-GW N 0.62 U 0.62 U 0.64 U 0.64 U 148 145 302 284 40.3 19.1 7 U 7 U 1880 1910 
CFMW-056 06/22/2017 CFMW-056-GW N 0.62 U 0.62 U 0.74 J 0.64 U 144 135 2 U 2 U NM NM 907 7 U 194 180 
CFMW-056a 06/22/2017 CFMW-056a-GW N 0.62 U 0.62 U 1.9 J 0.99 J 186 170 2 U 2 U 1.5 U 1.5 U 11.6 J 7 U 569 649 
CFMW-056b 06/22/2017 CFMW-056b-GW N 0.62 U 0.62 U 0.64 U 0.64 U 152 149 2 U 2 U NM NM 7 U 7 U 188 188 
CFMW-057 06/28/2017 CFMW-057-GW N 0.62 U 0.62 U 1.7 J 0.64 U 121 111 2 U 2 U NM NM 770 8.8 J 204 J- 209 
CFMW-057a 06/28/2017 CFMW-057a-GW N 1.6 J 0.62 U 0.64 J 0.64 U 98 89.7 2 U 2 U NM NM 7 U 7 U 322 J- 337 J+
CFMW-059 06/21/2017 CFMW-059-GW N 0.62 U 0.62 U 0.64 U 0.64 U 158 145 2 U 2 U NM NM 7 U 7 U 124 96 
CFMW-059a 06/28/2017 CFMW-059a-GW N 0.62 U 0.62 U 4.6 3.7 147 125 2 U 2 U NM NM 7 U 7 U 185 J- 157 J+
CFMW-061 06/23/2017 CFMW-061-GW N 0.62 U 0.62 U 0.64 U 0.64 U 232 226 2 U 2 U 1.5 U 1.5 U 7 U 7 U 601 J+ 638 
CFMW-064 06/23/2017 CFMW-DUP14-GW FD 0.62 U 0.62 U 0.64 U 0.64 U 344 336 60.5 61.5 1.5 U 1.5 U 7 U 7 U 288 J+ 312 
CFMW-064 06/23/2017 CFMW-064-GW N 0.62 U 0.62 U 0.64 U 0.64 U 345 339 60.1 62.6 1.5 U 1.5 U 7 U 7 U 302 J+ 307 

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs
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Table 17. Comparison Table of Seasonal Variability for Cyanide and Fluoride in Groundwater
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4
CFMW-001 2.4 J 2 U 2 U 2 U 91.7 132 184 159 3075.25 3075.44 3075.41 3077.6
CFMW-002 2060 J DRY 1370 985 18900 DRY 8900 4930 3065.28 3064.01 DRY 3077.33
CFMW-003 15.4 19.1 14 13.2 15 U 536 J- 60 U 60 U 3121.48 3122.83 3123.35 3126.1
CFMW-003a 2.1 J 2 U 2 U 2 U 312 337 373 276 2994.17 2996.23 2997.36 3001.89
CFMW-007 2.1 J 2 U 4.7 J 2 U 77 J 123 101 152 3067.85 3073 3071.27 3096.25
CFMW-008 2 U 2 U 2.2 J 2 U 777 456 J 427 527 3099.37 3116.79 3126.91 3163.12
CFMW-008a 2.2 J 2 U 2.8 J 2 U 180 179 J 160 304 J- 3131.41 3132.43 3133.02 3133.24
CFMW-010 7320 J 2120 1020 1190 30900 3190 17200 6810 3065.38 3064.26 3061.96 3078.96
CFMW-011 80.7 132 235 125 207 241 J 298 J+ 297 J- 3064.99 3063.39 3060.18 3075
CFMW-011a 2 U 2 U 2 U 2 U 200 194 J- 246 197 3003.1 3003.78 3004.95 3011.6
CFMW-012 2280 J 972 2340 5780 12400 5750 J 12600 J+ 30600 3066.78 3065.42 3062.17 3076.98
CFMW-012a 2 U 2 U 2 U 2 U 54.6 J 119 135 139 2997.42 2999.05 3000.11 3006.02
CFMW-014 2750 J 3360 3320 720 8300 17300 J- 13000 3960 3064.88 3063.34 3060.18 3075.13
CFMW-015 6240 J 3100 6600 8120 38400 16800 J- 4740 52900 3065.08 3064.01 3060.97 3075.48
CFMW-016 DRY DRY 2.3 J 2 U DRY DRY 428 338 3068.89 3073.3 3072.66 3094.73
CFMW-016a 2.8 J 2 J 2.1 J 2.1 J 304 293 J- 358 J+ 293 J+ 3066.78 3073.32 3072.67 3094.62
CFMW-017 DRY DRY 1880 103 DRY DRY 13400 1160 J+ DRY 3073.55 3072.92 3094.44
CFMW-018 DRY DRY 12.2 78 DRY DRY 569 451 DRY DRY 3086 3092.74
CFMW-019 961 J 791 1770 1230 2860 2890 2950 3720 3064.43 3062.7 3059.87 3073.25
CFMW-019a 2 U 2 U 2 U 2 U 361 182 J- 214 J+ 179 J+ 2997.48 2999.07 3000.11 3006.71
CFMW-020 2.9 J 2 U 2 U 2 J 281 301 516 489 J+ 3066.69 3073.04 3072.36 3093.77
CFMW-021 400 J 1560 1020 321 1950 3120 J- 4500 1930 J+ 3064.44 3062.78 3060.05 3073.26
CFMW-022 155 279 141 13.3 432 558 J- 971 573 J+ 3064.74 3064.16 3062.06 3075.7
CFMW-023 2.7 J 2 U 7.6 J 5.9 J 395 452 647 736 3084.58 3092.47 3092.06 3093.67
CFMW-025a 2 U 2 U 2 U 2 U 399 334 J- 524 413 3055.65 3047.52 3048.53 3064.61
CFMW-025b 2 U 2 U 2 U 2 U 585 970 J- 828 515 3068.84 3069.73 3069.5 3073.76
CFMW-026 3.9 J 3.4 J 7.5 J 2 U 1650 1440 J- 2010 1150 3064.06 3061.84 3059.99 3071.71
CFMW-027 603 793 755 560 2390 1970 J- 2560 J+ 5160 3064.25 3062.34 3059.51 3072.42
CFMW-028 104 195 283 315 3170 J+ 3130 J- 4400 3800 J+ 3064.24 3062.31 3059.52 3072.38
CFMW-028a 2 J 2.9 J 2 U 2 U 1020 557 J- 408 286 3064.35 3062.4 3059.68 3072.56
CFMW-029 366 186 258 128 3370 J+ 4180 J 1810 J+ 2570 J+ 3064.44 3062.81 3060.11 3073.43
CFMW-031 233 690 520 104 2440 2100 J- 2700 2770 J- 3063.88 3061.68 3059.04 3071.05
CFMW-032 412 J- 152 238 478 5210 J- 2490 3060 J+ 8570 3064.59 3062.48 3059.61 3073.51
CFMW-032a 2 U 2 U 3.9 J 2 U 49 J- 225 J 171 241 3003.59 3004.68 3005.01 3012.52
CFMW-033 478 483 515 181 2340 2040 J- 2620 3250 3063.76 3061.43 3058.79 3070.5
CFMW-034 327 255 275 287 4530 J- 60 U 3200 6590 3061.76 3056.33 3052.69 3070.44
CFMW-035 57.1 51.7 45.1 53 415 305 276 209 3063.36 3061.91 3059.28 3072.86
CFMW-037 66.7 40.7 37.5 75.8 1030 J- 1060 J 1530 1030 3035.16 3027.84 3023.62 3051.69
CFMW-038 260 286 110 298 2590 2400 J- 2830 J+ 2810 3026.95 3024.26 3021.72 3031.3
CFMW-040 304 288 288 385 2650 2360 3090 2830 3036.55 3032.01 3028.53 3044.81
CFMW-042 402 DRY DRY 395 2410 DRY DRY 2780 3052.4 DRY DRY 3063.57
CFMW-043 510 423 477 535 2280 2050 J- 2730 2020 J- 3061.92 3057.52 3054.21 3066.89
CFMW-044 430 220 233 69.5 2150 1670 J- 2050 1400 J- 3060.02 3056.41 DRY 3066.39

Sample
Location

Cyanide, Total Fluoride Water Level (ft-amsl)
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Table 17. Comparison Table of Seasonal Variability for Cyanide and Fluoride in Groundwater
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4

Sample
Location

Cyanide, Total Fluoride Water Level (ft-amsl)

CFMW-044a 32.8 125 80.8 119 1720 2280 2720 2250 J+ 3056.4 3052.88 3049.87 3062.87
CFMW-044b 5.9 J 8.2 J 9.8 J 10.5 153 142 176 138 J+ 3044.03 3051.38 3039.81 3051.2
CFMW-045 365 392 381 450 2300 1920 J- 2550 2150 J- 3029.97 3025.2 3022.33 3039.2
CFMW-045a 56 34.8 52.9 63.2 2980 1650 J- 3520 J+ 3400 J+ 3024.37 3022.88 3020.73 3031.33
CFMW-047 120 145 171 119 2160 1960 2470 1920 3017.43 3017.72 3016.03 3022.96
CFMW-049 93.2 82.9 87.5 89.7 861 834 980 J+ 720 J- 3017.79 3019.44 3018.19 3029.71
CFMW-049a 47.1 71.5 8 J 58.6 470 J- 433 439 405 J- 3017.69 3019.51 3018.34 3030.05
CFMW-050 51.7 51.6 72.4 106 811 809 945 744 J- 3017.34 3019.16 3017.99 3027.19
CFMW-053 363 386 DRY 239 1990 1870 DRY 1610 J- 3052.45 3038.58 3035.14 3063.43
CFMW-053a 2 U 2 U 2 U 2 U 15 U 537 428 J+ 487 J- 3023.76 3021.97 3020.41 3028.56
CFMW-054 327 382 391 302 1920 1610 2070 1880 3038.9 3035.11 3031.32 3041.01
CFMW-056 2 U 2 U 2 U 2 U 138 107 242 194 3014.79 3015.92 3017.5 3026.29
CFMW-056a 2 U 3.3 J 2 U 2 U 405 400 J- 258 569 3021.12 3022.38 3023.73 3032.37
CFMW-056b 2 U 2 U 2 U 2 U 156 194 271 188 3067.5 3065.93 3065.96 3073.82
CFMW-057 2 U 2 U 2 U 2 U 66.6 J 127 J- 137 204 J- 3011.13 3012.65 3014.43 3023.44
CFMW-057a 2 U 2 U 2 U 2 U 15 U 180 J 425 322 J- 3016.22 3017.49 3018.95 3028.25
CFMW-059 2 U 2 U 2 U 2 U 59.5 J 114 120 124 3049 3048.6 3050.41 3056.43
CFMW-059a 2 U 2 U 2 U 2 U 147 198 J 233 185 J- 3046.13 3047.76 3050.28 3055.85
CFMW-061 7.7 J 4 J 2 U 2 U 780 669 J- 786 601 J+ 3013.56 3015.03 3014.84 3018.87
CFMW-064 42.7 62.4 13.5 60.1 303 311 J- 344 288 J+ 3014.74 3016.51 3016.43 3020.03

Green shading indicates minimum concentration across sampling rounds
Orange shading indicates maximum concentration across sampling rounds
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Table 18. Slug Testing Methods, Inputs, and Hydraulic Conductivity Summary Table
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Well Name

Approximate 
Change in 
Head (ft)

Hydrogeologic
 Unit Type of Test

Le Effective 
screen length 

(ft)

Ls Length 
of screen 

(ft)

Lw Length of water 
column  

(static water 
column height)

(ft)
Rs Radius of 
screen (in)

Rb Radius of 
boring (in)

Rc Radius of 
casing (in)

r*t Radius of 
transducer 

(in)

Ts depth of 
transducer 
submerged 

(ft)

SWL Static 
Water Level 

(ft)

Depth to top of 
screen 
(ft)

TD Total 
Depth  
(ft)

H Aquifer 
Thickness (ft)

Ho Initial 
Change in 
Head 
(in)

Confined/
Unconfined Well Screen Method Used Description of Response Geoprobe or Aqtesolv

Geoprobe 
Software
 Hydraulic 

Conductivity  
(cm/sec)

Geoprobe 
Software  
Hydraulic 

Conductivity 
(m/sec)

Aqtesolv 
Software 
Hydraulic 

Conductivity 
(ft/day)

Geoprobe 
Software 
Hydraulic 

Conductivity 
(ft/day)

Geometric Mean 
Hydraulic 

Conductivity
(ft/day)

RPD between tests at 
1ft displacement

(%)

RPD between tests at 
2ft displacement

(%)
CFMW‐002 1.2 Upper Unit Pneumatic 13 10 8.61 1 3.125 1 0.12 2.0 73.87 72.48 82.48 56.59 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.361E‐02 1.361E‐04 38.593
CFMW‐002 0.9 Upper Unit Pneumatic 13 10 8.61 1 3.125 1 0.12 2.0 73.87 72.48 82.48 56.59 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.224E‐02 1.224E‐04 34.695
CFMW‐002 1.4 Upper Unit Mechanic 13 10 8.61 1 3.125 1 0.12 4.6 73.87 72.48 82.48 56.59 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 7.539E‐03 7.539E‐05 21.370
CFMW‐002 1.6 Upper Unit Mechanic 13 10 8.61 1 3.125 1 0.12 4.6 73.87 72.48 82.48 56.59 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 7.710E‐03 7.710E‐05 21.854
CFMW‐003 1.0 Upper Unit Pneumatic 13 10 34.38 1 3.125 1 0.12 3.0 19.8 44.18 54.18 39.83 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.245E‐03 1.245E‐05 3.530
CFMW‐003 1.0 Upper Unit Pneumatic 13 10 34.38 1 3.125 1 0.12 3.0 19.8 44.18 54.18 39.83 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.243E‐02 1.243E‐04 3.525
CFMW‐003 2.1 Upper Unit Pneumatic 13 10 34.38 1 3.125 1 0.12 3.0 19.8 44.18 54.18 39.83 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.020E‐02 1.020E‐04 2.892
CFMW‐003 2.0 Upper Unit Pneumatic 13 10 34.38 1 3.125 1 0.12 3.0 19.8 44.18 54.18 39.83 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 9.442E‐04 9.442E‐06 2.677
CFMW‐003a 1.3 Below Upper Unit Pneumatic 15 10 57.1 1 3.125 1 0.12 3.0 145.92 193.02 203.02 307.84 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.603E‐05 1.603E‐07 0.045
CFMW‐003a 1.3 Below Upper Unit Pneumatic 15 10 57.1 1 3.125 1 0.12 3.0 145.92 193.02 203.02 307.84 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.998E‐05 1.998E‐07 0.057
CFMW‐008a 2.0 Below Upper Unit Mechanic 15 10 35.32 1 3.125 1 0.12 10.0 64.04 89.36 99.36 51.61 24 Unconfined Partially penetrating Bouwer and Rice overdamped Aqtesolv 0.00936
CFMW‐008a 2.0 Below Upper Unit Mechanic 15 10 35.32 1 3.125 1 0.12 9.5 64.04 89.36 99.36 51.61 24 Unconfined Partially penetrating Bouwer and Rice overdamped Aqtesolv 0.00832
CFMW‐010 1.1 Upper Unit Pneumatic 13 10 14.61 1 3.125 1 0.12 3.0 72.24 76.85 86.85 55.13 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 7.406E‐03 7.406E‐05 20.994
CFMW‐010 1.1 Upper Unit Pneumatic 13 10 14.61 1 3.125 1 0.12 3.0 72.24 76.85 86.85 55.13 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 8.583E‐03 8.583E‐05 24.331
CFMW‐010 2.0 Upper Unit Pneumatic 13 10 14.61 1 3.125 1 0.12 3.0 72.24 76.85 86.85 55.13 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 6.425E‐03 6.425E‐05 18.212
CFMW‐010 2.1 Upper Unit Pneumatic 13 10 14.61 1 3.125 1 0.12 3.0 72.24 76.85 86.85 55.13 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 6.435E‐03 6.435E‐05 18.241
CFMW‐011 0.9 Upper Unit Pneumatic 13 10 20.44 1 3.125 1 0.12 3.0 32.35 42.79 52.79 65.08 12 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 5.066E‐02 5.066E‐04 143.595
CFMW‐011 0.5 Upper Unit Pneumatic 13 10 20.44 1 3.125 1 0.12 3.0 32.35 42.79 52.79 65.08 6 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 5.220E‐02 5.220E‐04 147.977
CFMW‐011 2.0 Upper Unit Pneumatic 13 10 20.44 1 3.125 1 0.12 3.0 32.35 42.79 52.79 65.08 24 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 4.057E‐02 4.057E‐04 115.012
CFMW‐011 2.0 Upper Unit Pneumatic 13 10 20.44 1 3.125 1 0.12 3.0 32.35 42.79 52.79 65.08 24 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 4.524E‐02 4.524E‐04 128.242
CFMW‐011a 1.0 Below Upper Unit Pneumatic 15 10 75.21 1 3.125 1 0.12 3.0 94.1 159.31 169.31 358.78 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 2.466E‐03 2.466E‐05 6.990
CFMW‐011a 1.0 Below Upper Unit Pneumatic 15 10 75.21 1 3.125 1 0.12 3.0 94.1 159.31 169.31 358.78 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 2.641E‐03 2.641E‐05 7.486
CFMW‐011a 1.8 Below Upper Unit Pneumatic 15 10 75.21 1 3.125 1 0.12 3.0 94.1 159.31 169.31 358.78 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 2.641E‐03 2.641E‐05 7.486
CFMW‐011a 2.1 Below Upper Unit Pneumatic 15 10 75.21 1 3.125 1 0.12 3.0 94.1 159.31 169.31 358.78 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 2.641E‐03 2.641E‐05 7.486
CFMW‐012a 1.1 Below Upper Unit Pneumatic 15 10 74.42 1 3.125 1 0.12 3.0 138.99 203.41 213.41 263.48 12 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 3.588E‐02 3.588E‐04 101.693
CFMW‐012a 1.1 Below Upper Unit Pneumatic 15 10 74.42 1 3.125 1 0.12 3.0 138.99 203.41 213.41 263.48 12 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 3.939E‐02 3.939E‐04 111.643
CFMW‐012a 2.1 Below Upper Unit Pneumatic 15 10 74.42 1 3.125 1 0.12 3.0 138.99 203.41 213.41 263.48 24 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 4.340E‐02 4.340E‐04 123.014
CFMW‐012a 1.9 Below Upper Unit Pneumatic 15 10 74.42 1 3.125 1 0.12 3.0 138.99 203.41 213.41 263.48 24 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 4.164E‐02 4.164E‐04 118.031
CFMW‐016 0.1 Upper Unit Mechanic 13 10 8.95 1 3.125 1 0.12 7.0 88.88 87.83 97.83 35.7 12 Unconfined Partially penetrating underdamped

CFMW‐016 0.1 Upper Unit Mechanic 13 10 8.95 1 3.125 1 0.12 7.0 88.88 87.83 97.83 35.7 12 Unconfined Partially penetrating underdamped
CFMW‐016 0.1 Upper Unit Mechanic 13 10 8.95 1 3.125 1 0.12 7.0 88.88 87.83 97.83 35.7 24 Unconfined Partially penetrating underdamped
CFMW‐016 0.1 Upper Unit Mechanic 13 10 8.95 1 3.125 1 0.12 7.0 88.88 87.83 97.83 35.7 24 Unconfined Partially penetrating underdamped
CFMW‐016a 1.2 Upper Unit Pneumatic 15 10 40.79 1 3.125 1 0.12 3.0 87.59 118.38 128.38 42.23 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 4.332E‐03 4.332E‐05 12.278
CFMW‐016a 1.1 Upper Unit Pneumatic 15 10 40.79 1 3.125 1 0.12 3.0 87.59 118.38 128.38 42.23 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 4.317E‐03 4.317E‐05 12.236
CFMW‐016a 2.0 Upper Unit Pneumatic 15 10 40.79 1 3.125 1 0.12 3.0 87.59 118.38 128.38 42.23 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 4.715E‐03 4.715E‐05 13.365
CFMW‐016a 2.0 Upper Unit Pneumatic 15 10 40.79 1 3.125 1 0.12 3.0 87.59 118.38 128.38 42.23 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 5.121E‐03 5.121E‐05 14.515
CFMW‐019a 1.0 Below Upper Unit Pneumatic 15 10 87.99 1 3.125 1 0.12 3.0 135.02 213.01 223.01 117.45 12 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 1.330E‐02 1.330E‐04 37.689
CFMW‐019a 1.0 Below Upper Unit Pneumatic 15 10 87.99 1 3.125 1 0.12 3.0 135.02 213.01 223.01 117.45 12 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 4.609E‐03 4.609E‐05 38.952
CFMW‐019a 1.9 Below Upper Unit Pneumatic 15 10 87.99 1 3.125 1 0.12 3.0 135.02 213.01 223.01 117.45 24 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 1.143E‐02 1.143E‐04 32.409
CFMW‐019a 1.9 Below Upper Unit Pneumatic 15 10 87.99 1 3.125 1 0.12 3.0 135.02 213.01 223.01 117.45 24 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 1.135E‐02 1.135E‐04 32.170
CFMW‐022 1.1 Upper Unit Pneumatic 13 10 17.88 1 3.125 1 0.12 3.0 65.42 73.3 83.3 49.09 12 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 7.131E‐02 7.131E‐04 202.149
CFMW‐022 1.1 Upper Unit Pneumatic 13 10 17.88 1 3.125 1 0.12 3.0 65.42 73.3 83.3 49.09 12 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 7.583E‐02 7.583E‐04 214.964
CFMW‐022 1.9 Upper Unit Pneumatic 13 10 17.88 1 3.125 1 0.12 3.0 65.42 73.3 83.3 49.09 24 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 6.709E‐02 6.709E‐04 192.477
CFMW‐022 1.8 Upper Unit Pneumatic 13 10 17.88 1 3.125 1 0.12 3.0 65.42 73.3 83.3 49.09 24 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 6.871E‐02 6.871E‐04 194.767
CFMW‐025a 1.1 Below Upper Unit Pneumatic 15 10 56.88 1 3.125 1 0.12 3.0 41.4 88.28 98.28 511.309 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 5.503E‐04 5.503E‐06 1.568
CFMW‐025a 1.1 Below Upper Unit Pneumatic 15 10 56.88 1 3.125 1 0.12 3.0 41.4 88.28 98.28 511.309 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 5.981E‐04 5.981E‐06 1.695
CFMW‐025a 2.1 Below Upper Unit Pneumatic 15 10 56.88 1 3.125 1 0.12 3.0 41.4 88.28 98.28 511.309 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 5.067E‐04 5.067E‐06 1.436
CFMW‐025a 2.0 Below Upper Unit Pneumatic 15 10 56.88 1 3.125 1 0.12 3.0 41.4 88.28 98.28 511.309 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 5.979E‐04 5.979E‐06 1.695
CFMW‐026 0.9 Upper Unit Pneumatic 13 10 13.35 1 3.125 1 0.12 3.0 34.06 37.41 47.41 59.16 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.051E‐02 1.051E‐04 29.798
CFMW‐026 1.0 Upper Unit Pneumatic 13 10 13.35 1 3.125 1 0.12 3.0 34.06 37.41 47.41 59.16 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.099E‐02 1.099E‐04 31.164
CFMW‐026 2.1 Upper Unit Pneumatic 13 10 13.35 1 3.125 1 0.12 3.0 34.06 37.41 47.41 59.16 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 9.067E‐03 9.067E‐05 25.702
CFMW‐026 1.9 Upper Unit Pneumatic 13 10 13.35 1 3.125 1 0.12 3.0 34.06 37.41 47.41 59.16 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 7.701E+01 7.701E‐01 25.987
CFMW‐027 1.0 Upper Unit Pneumatic 13 10 21.22 1 3.125 1 0.12 3.0 27.38 38.6 48.6 74.51 12 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 8.613E‐02 8.613E‐04 244.157
CFMW‐027 1.0 Upper Unit Pneumatic 13 10 21.22 1 3.125 1 0.12 3.0 27.38 38.6 48.6 74.51 12 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 8.084E‐02 8.084E‐04 229.164
CFMW‐027 1.9 Upper Unit Pneumatic 13 10 21.22 1 3.125 1 0.12 3.0 27.38 38.6 48.6 74.51 24 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 7.910E‐02 7.910E‐04 224.216
CFMW‐027 1.9 Upper Unit Pneumatic 13 10 21.22 1 3.125 1 0.12 3.0 27.38 38.6 48.6 74.51 24 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 7.806E‐02 7.806E‐04 221.263
CFMW‐028 1.1 Upper Unit Pneumatic 13 10 24.19 1 3.125 1 0.12 3.0 38.2 52.39 62.39 85.508 12 Unconfined Partially penetrating Bouwer and Rice overdamped Aqtesolv 1.146E‐04 1.146E‐06 0.63960
CFMW‐028 1.1 Upper Unit Pneumatic 13 10 24.19 1 3.125 1 0.12 3.0 38.2 52.39 62.39 85.508 12 Unconfined Partially penetrating Bouwer and Rice overdamped Aqtesolv 1.159E‐04 1.159E‐06 0.53800
CFMW‐028 2.0 Upper Unit Pneumatic 13 10 24.19 1 3.125 1 0.12 3.0 38.2 52.39 62.39 85.508 24 Unconfined Partially penetrating Bouwer and Rice overdamped Aqtesolv 1.020E‐04 1.020E‐06 0.53990
CFMW‐028 2.2 Upper Unit Pneumatic 13 10 24.19 1 3.125 1 0.12 3.0 38.2 52.39 62.39 85.508 24 Unconfined Partially penetrating Bouwer and Rice overdamped Aqtesolv 1.044E‐04 1.044E‐06 0.51100
CFMW‐028a 1.0 Upper Unit Pneumatic 15 10 84.28 1 3.125 1 0.12 3.0 38.03 112.31 122.31 85.714 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.992E‐03 1.992E‐05 5.646
CFMW‐028a 1.1 Upper Unit Pneumatic 15 10 84.28 1 3.125 1 0.12 3.0 38.03 112.31 122.31 85.714 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.509E‐03 1.509E‐05 4.279
CFMW‐028a 2.0 Upper Unit Pneumatic 15 10 84.28 1 3.125 1 0.12 3.0 38.03 112.31 122.31 85.714 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.138E‐03 1.138E‐05 3.227
CFMW‐028a 2.0 Upper Unit Pneumatic 15 10 84.28 1 3.125 1 0.12 3.0 38.03 112.31 122.31 85.714 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.217E‐03 1.217E‐05 3.449
CFMW‐029 0.9 Upper Unit Pneumatic 13 10 15.31 1 3.125 1 0.12 3.0 62.85 68.16 78.16 68.87 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.185E‐01 1.185E‐03 335.870
CFMW‐029 1.1 Upper Unit Pneumatic 13 10 15.31 1 3.125 1 0.12 3.0 62.85 68.16 78.16 68.87 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.266E‐01 1.266E‐03 358.928
CFMW‐029 2.0 Upper Unit Pneumatic 13 10 15.31 1 3.125 1 0.12 3.0 62.85 68.16 78.16 68.87 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.056E‐01 1.056E‐03 299.449
CFMW‐029 2.0 Upper Unit Pneumatic 13 10 15.31 1 3.125 1 0.12 3.0 62.85 68.16 78.16 68.87 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 8.377E‐02 8.377E‐04 237.453
CFMW‐032 0.9 Upper Unit Pneumatic 13 10 12.67 1 3.125 1 0.12 3.0 44.94 47.61 57.61 41.618 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.324E‐03 1.324E‐05 3.753
CFMW‐032 1.0 Upper Unit Pneumatic 13 10 12.67 1 3.125 1 0.12 3.0 44.94 47.61 57.61 41.618 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.422E‐03 1.422E‐05 4.087
CFMW‐032 1.6 Upper Unit Pneumatic 13 10 12.67 1 3.125 1 0.12 3.0 44.94 47.61 57.61 41.618 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 9.359E‐04 9.359E‐06 2.653
CFMW‐032 1.9 Upper Unit Pneumatic 13 10 12.67 1 3.125 1 0.12 3.0 44.94 47.61 57.61 41.618 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 7.709E‐04 7.709E‐06 2.185
CFMW‐032a 1.1 Below Upper Unit Pneumatic 15 10 98.54 1 3.125 1 0.12 3.0 107.96 196.5 206.5 346.81 12 Unconfined Partially penetrating Bouwer and Rice overdamped Aqtesolv 3.516E‐06 3.516E‐08 0.01713
CFMW‐032a 1.1 Below Upper Unit Pneumatic 15 10 98.54 1 3.125 1 0.12 3.0 107.96 196.5 206.5 346.81 12 Unconfined Partially penetrating Bouwer and Rice overdamped Aqtesolv 3.524E‐06 3.524E‐08 0.01729
CFMW‐033 1.0 Upper Unit Pneumatic 13 10 21.87 1 3.125 1 0.12 3.0 41.75 53.62 63.62 83.11 12 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 1.340E‐01 1.340E‐03 379.719
CFMW‐033 1.1 Upper Unit Pneumatic 13 10 21.87 1 3.125 1 0.12 3.0 41.75 53.62 63.62 83.11 12 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 1.132E‐01 1.132E‐03 320.855
CFMW‐033 1.8 Upper Unit Pneumatic 13 10 21.87 1 3.125 1 0.12 3.0 41.75 53.62 63.62 83.11 24 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 1.104E‐01 1.104E‐03 312.905
CFMW‐033 2.0 Upper Unit Pneumatic 13 10 21.87 1 3.125 1 0.12 3.0 41.75 53.62 63.62 83.11 24 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 1.039E‐01 1.039E‐03 294.570
CFMW‐034 1.0 Upper Unit Pneumatic 13 10 21.09 1 3.125 1 0.12 3.0 41.35 52.44 62.44 82.19 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.335E‐02 1.335E‐04 37.829
CFMW‐034 1.0 Upper Unit Pneumatic 13 10 21.09 1 3.125 1 0.12 3.0 41.35 52.44 62.44 82.19 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.120E+02 1.120E+00 44.112
CFMW‐034 2.0 Upper Unit Pneumatic 13 10 21.09 1 3.125 1 0.12 3.0 41.35 52.44 62.44 82.19 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.331E‐02 1.331E‐04 37.719
CFMW‐034 2.0 Upper Unit Pneumatic 13 10 21.09 1 3.125 1 0.12 3.0 41.35 52.44 62.44 82.19 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.628E‐02 1.628E‐04 46.162
CFMW‐035 0.8 Upper Unit Pneumatic 13 10 29.94 1 3.125 1 0.12 3.0 40.48 60.42 70.42 39.03 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 4.688E‐05 4.688E‐07 0.133
CFMW‐035 0.9 Upper Unit Pneumatic 13 10 29.94 1 3.125 1 0.12 3.0 40.48 60.42 70.42 39.03 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 4.755E‐05 4.755E‐07 0.135
CFMW‐035 1.8 Upper Unit Pneumatic 13 10 29.94 1 3.125 1 0.12 3.0 40.48 60.42 70.42 39.03 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 4.455E‐05 4.455E‐07 0.126
CFMW‐035 1.8 Upper Unit Pneumatic 13 10 29.94 1 3.125 1 0.12 3.0 40.48 60.42 70.42 39.03 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 3.964E‐05 3.964E‐07 0.112
CFMW‐037 1.2 Upper Unit Pneumatic 13 10 34.01 1 3.125 1 0.12 3.0 69.2 93.21 103.21 54.23 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 2.038E‐04 2.038E‐06 0.578
CFMW‐037 1.0 Upper Unit Pneumatic 13 10 34.01 1 3.125 1 0.12 3.0 69.2 93.21 103.21 54.23 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 3.459E‐04 3.459E‐06 0.980
CFMW‐037 2.4 Upper Unit Pneumatic 13 10 34.01 1 3.125 1 0.12 3.0 69.2 93.21 103.21 54.23 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 3.592E‐04 3.592E‐06 1.018
CFMW‐037 2.2 Upper Unit Pneumatic 13 10 34.01 1 3.125 1 0.12 3.0 69.2 93.21 103.21 54.23 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 3.910E‐04 3.910E‐06 1.108
CFMW‐038 1.1 Upper Unit Mechanic 13 10 22.34 1 3.125 1 0.12 16.0 84.42 96.76 106.76 60.83 12 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 4.733E‐02 4.733E‐04 134.154
CFMW‐038 0.9 Upper Unit Mechanic 13 10 22.34 1 3.125 1 0.12 16.0 84.42 96.76 106.76 60.83 12 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 4.499E‐02 4.499E‐04 127.537
CFMW‐038 2.2 Upper Unit Mechanic 13 10 22.34 1 3.125 1 0.12 16.0 84.42 96.76 106.76 60.83 24 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 3.861E‐02 3.861E‐04 109.440
CFMW‐038 1.8 Upper Unit Mechanic 13 10 22.34 1 3.125 1 0.12 16.0 84.42 96.76 106.76 60.83 24 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 3.227E‐02 3.227E‐04 91.467
CFMW‐040 1.1 Upper Unit Pneumatic 13 10 13.46 1 3.125 1 0.12 3.0 79.3 82.76 92.76 77.28 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 7.230E‐04 7.230E‐06 2.049
CFMW‐040 1.1 Upper Unit Pneumatic 13 10 13.46 1 3.125 1 0.12 3.0 79.3 82.76 92.76 77.28 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 7.235E‐04 7.235E‐06 2.051
CFMW‐040 1.8 Upper Unit Pneumatic 13 10 13.46 1 3.125 1 0.12 3.0 79.3 82.76 92.76 77.28 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 7.234E‐04 7.234E‐06 2.051
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Table 18. Slug Testing Methods, Inputs, and Hydraulic Conductivity Summary Table
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Well Name

Approximate 
Change in 
Head (ft)

Hydrogeologic
 Unit Type of Test

Le Effective 
screen length 

(ft)

Ls Length 
of screen 

(ft)

Lw Length of water 
column  

(static water 
column height)

(ft)
Rs Radius of 
screen (in)

Rb Radius of 
boring (in)

Rc Radius of 
casing (in)

r*t Radius of 
transducer 

(in)

Ts depth of 
transducer 
submerged 

(ft)

SWL Static 
Water Level 

(ft)

Depth to top of 
screen 
(ft)

TD Total 
Depth  
(ft)

H Aquifer 
Thickness (ft)

Ho Initial 
Change in 
Head 
(in)

Confined/
Unconfined Well Screen Method Used Description of Response Geoprobe or Aqtesolv

Geoprobe 
Software
 Hydraulic 

Conductivity  
(cm/sec)

Geoprobe 
Software  
Hydraulic 

Conductivity 
(m/sec)

Aqtesolv 
Software 
Hydraulic 

Conductivity 
(ft/day)

Geoprobe 
Software 
Hydraulic 

Conductivity 
(ft/day)

Geometric Mean 
Hydraulic 

Conductivity
(ft/day)

RPD between tests at 
1ft displacement

(%)

RPD between tests at 
2ft displacement

(%)
CFMW‐040 2.1 Upper Unit Pneumatic 13 10 13.46 1 3.125 1 0.12 3.0 79.3 82.76 92.76 77.28 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 7.234E‐04 7.234E‐06 2.051
CFMW‐042 1.0 Upper Unit Pneumatic 13 10 13.82 1 3.125 1 0.12 3.0 49.17 52.99 62.99 81.70 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.886E‐02 1.886E‐04 53.471
CFMW‐042 1.0 Upper Unit Pneumatic 13 10 13.82 1 3.125 1 0.12 3.0 49.17 52.99 62.99 81.70 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.886E‐02 1.886E‐04 53.471
CFMW‐042 1.9 Upper Unit Pneumatic 13 10 13.82 1 3.125 1 0.12 3.0 49.17 52.99 62.99 81.70 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.886E‐02 1.886E‐04 53.471
CFMW‐042 2.0 Upper Unit Pneumatic 13 10 13.82 1 3.125 1 0.12 3.0 49.17 52.99 62.99 81.70 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.886E‐02 1.886E‐04 53.471
CFMW‐043 0.9 Upper Unit Pneumatic 13 10 18 1 3.125 1 0.12 3.0 44.01 52.01 62.01 81.64 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.977E‐02 1.977E‐04 56.028
CFMW‐043 1.0 Upper Unit Pneumatic 13 10 18 1 3.125 1 0.12 3.0 44.01 52.01 62.01 81.64 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.977E‐02 1.977E‐04 56.028
CFMW‐043 2.1 Upper Unit Pneumatic 13 10 18 1 3.125 1 0.12 3.0 44.01 52.01 62.01 81.64 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.977E‐02 1.977E‐04 56.028
CFMW‐043 1.9 Upper Unit Pneumatic 13 10 18 1 3.125 1 0.12 3.0 44.01 52.01 62.01 81.64 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.977E‐02 1.977E‐04 56.028
CFMW‐044a 1.0 Upper Unit Pneumatic 15 10 65.23 1 3.125 1 0.12 3.0 47.71 102.94 112.94 77.67 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 4.464E‐05 4.464E‐07 0.127
CFMW‐044a 0.8 Upper Unit Pneumatic 15 10 65.23 1 3.125 1 0.12 3.0 47.71 102.94 112.94 77.67 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 2.969E‐05 2.969E‐07 0.084
CFMW‐044a 1.9 Upper Unit Pneumatic 15 10 65.23 1 3.125 1 0.12 3.0 47.71 102.94 112.94 77.67 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 4.209E‐05 4.209E‐07 0.119
CFMW‐044a 1.8 Upper Unit Pneumatic 15 10 65.23 1 3.125 1 0.12 3.0 47.71 102.94 112.94 77.67 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 3.732E‐05 3.732E‐07 0.106
CFMW‐045 1.0 Upper Unit Pneumatic 13 10 22.13 1 3.125 1 0.12 3.0 76.95 89.08 99.08 79.09 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.530E‐03 1.530E‐05 4.336
CFMW‐045 0.9 Upper Unit Pneumatic 13 10 22.13 1 3.125 1 0.12 3.0 76.95 89.08 99.08 79.09 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.550E‐03 1.550E‐05 4.394
CFMW‐045 2.0 Upper Unit Pneumatic 13 10 22.13 1 3.125 1 0.12 3.0 76.95 89.08 99.08 79.09 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 2.570E‐03 2.570E‐05 7.285
CFMW‐045 2.0 Upper Unit Pneumatic 13 10 22.13 1 3.125 1 0.12 3.0 76.95 89.08 99.08 79.09 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 2.640E‐03 2.640E‐05 7.485
CFMW‐045a 1.1 Upper Unit Mechanic 15 10 76.09 1 3.125 1 0.12 16.0 85.2 151.29 161.29 78.9 12 Unconfined Partially penetrating Bouwer and Rice overdamped Aqtesolv 4.810E‐05 4.810E‐07 0.16810
CFMW‐045a 1.1 Upper Unit Mechanic 15 10 76.09 1 3.125 1 0.12 15.8 85.2 151.29 161.29 78.9 12 Unconfined Partially penetrating Bouwer and Rice overdamped Aqtesolv 5.397E‐05 5.397E‐07 0.15800
CFMW‐047 1.2 Upper Unit Pneumatic 13 10 26.3 1 3.125 1 0.12 3.0 96.83 113.13 123.13 54.87 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 9.030E‐04 9.030E‐06 2.560
CFMW‐047 1.1 Upper Unit Pneumatic 13 10 26.3 1 3.125 1 0.12 3.0 96.83 113.13 123.13 54.87 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.095E‐03 1.095E‐05 3.105
CFMW‐047 1.8 Upper Unit Pneumatic 13 10 26.3 1 3.125 1 0.12 3.0 96.83 113.13 123.13 54.87 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 9.003E‐04 9.003E‐06 2.552
CFMW‐047 1.9 Upper Unit Pneumatic 13 10 26.3 1 3.125 1 0.12 3.0 96.83 113.13 123.13 54.87 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.347E‐03 1.347E‐05 3.818
CFMW‐049a 0.9 Upper Unit Pneumatic 15 10 50 1 3.125 1 0.12 3.0 101.13 141.13 151.13 53.068 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 3.475E‐04 3.475E‐06 0.985
CFMW‐049a 1.1 Upper Unit Pneumatic 15 10 50 1 3.125 1 0.12 3.0 101.13 141.13 151.13 53.068 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 4.822E‐04 4.822E‐06 1.367
CFMW‐049a 1.8 Upper Unit Pneumatic 15 10 50 1 3.125 1 0.12 3.0 101.13 141.13 151.13 53.068 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 2.945E‐04 2.945E‐06 0.835
CFMW‐049a 2.1 Upper Unit Pneumatic 15 10 50 1 3.125 1 0.12 3.0 101.13 141.13 151.13 53.068 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 3.341E‐04 3.341E‐06 0.947
CFMW‐050 1.0 Upper Unit Pneumatic 13 10 21.37 1 3.125 1 0.12 3.0 102.02 113.39 123.39 53.86 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 8.817E‐03 8.817E‐05 24.993
CFMW‐050 1.0 Upper Unit Pneumatic 13 10 21.37 1 3.125 1 0.12 3.0 102.02 113.39 123.39 53.86 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 8.623E‐03 8.623E‐05 24.442
CFMW‐050 1.9 Upper Unit Pneumatic 13 10 21.37 1 3.125 1 0.12 3.0 102.02 113.39 123.39 53.86 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 8.674E‐03 8.674E‐05 24.589
CFMW‐050 2.1 Upper Unit Pneumatic 13 10 21.37 1 3.125 1 0.12 3.0 102.02 113.39 123.39 53.86 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 9.710E‐03 9.710E‐05 27.524
CFMW‐053a 1.0 Below Upper Unit Mechanic 13 10 76.74 1 3.125 1 0.12 3.0 85.81 152.55 162.55 516.585 12 Unconfined Partially penetrating Bouwer and Rice overdamped Aqtesolv 0.01385
CFMW‐053a 1.0 Below Upper Unit Mechanic 13 10 76.74 1 3.125 1 0.12 3.0 85.81 152.55 162.55 516.585 12 Bouwer and Rice overdamped Aqtesolv 0.01489
CFMW‐054 1.0 Upper Unit Pneumatic 13 10 15.44 1 3.125 1 0.12 3.3 71.95 77.39 87.39 75.76 121 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.724E‐03 1.724E‐05 4.886
CFMW‐054 1.1 Upper Unit Pneumatic 13 10 15.44 1 3.125 1 0.12 3.3 71.95 77.39 87.39 75.76 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.786E‐03 1.786E‐05 5.063
CFMW‐054 2.0 Upper Unit Pneumatic 13 10 15.44 1 3.125 1 0.12 3.3 71.95 77.39 87.39 75.76 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.734E‐03 1.734E‐05 4.915
CFMW‐054 2.0 Upper Unit Pneumatic 13 10 15.44 1 3.125 1 0.12 3.3 71.95 77.39 87.39 75.76 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.724E‐03 1.724E‐05 4.886
CFMW‐056a 1.0 Below Upper Unit Mechanic 15 10 66.85 1 3.125 1 0.12 3.0 70.67 127.52 137.52 532.338 12 Bouwer and Rice overdamped Geoprobe 8.875E‐06 8.875E‐08 0.025
CFMW‐056a 1.0 Below Upper Unit Mechanic 15 10 66.85 1 3.125 1 0.12 3.0 70.67 127.52 137.52 532.338 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.114E‐05 1.114E‐07 0.032
CFMW‐056b 0.9 Upper Unit Pneumatic 13 10 23.63 1 3.125 1 0.12 3.0 28.97 42.6 52.6 44.63 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 5.499E‐03 5.499E‐05 15.588
CFMW‐056b 1.1 Upper Unit Pneumatic 13 10 23.63 1 3.125 1 0.12 3.0 28.97 42.6 52.6 44.63 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 5.636E‐03 5.636E‐05 15.976
CFMW‐056b 2.0 Upper Unit Pneumatic 13 10 23.63 1 3.125 1 0.12 3.0 28.97 42.6 52.6 44.63 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 5.075E‐03 5.075E‐05 14.385
CFMW‐056b 2.1 Upper Unit Pneumatic 13 10 23.63 1 3.125 1 0.12 3.0 28.97 42.6 52.6 44.63 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 4.968E‐03 4.968E‐05 14.082
CFMW‐057a 2.0 Below Upper Unit Mechanic 15 10 71.66 1 3.125 1 0.12 11.5 68.75 130.41 140.41 584.146 24 Unconfined Partially penetrating Bouwer and Rice overdamped Aqtesolv 0.00684
CFMW‐057a 2.0 Below Upper Unit Mechanic 15 10 71.66 1 3.125 1 0.12 10.9 68.75 130.41 140.41 584.146 24 Unconfined Partially penetrating Bouwer and Rice overdamped Aqtesolv 0.00024
CFMW‐059 1.0 Upper Unit Pneumatic 13 10 28.56 1 3.125 1 0.12 3.0 64.1 82.66 92.66 49.934 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.948E‐03 1.948E‐05 5.521
CFMW‐059 1.1 Upper Unit Pneumatic 13 10 28.56 1 3.125 1 0.12 3.0 64.1 82.66 92.66 49.934 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.876E‐03 1.876E‐05 5.317
CFMW‐059 2.0 Upper Unit Pneumatic 13 10 28.56 1 3.125 1 0.12 3.0 64.1 82.66 92.66 49.934 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.991E‐03 1.991E‐05 5.644
CFMW‐059 2.0 Upper Unit Pneumatic 13 10 28.56 1 3.125 1 0.12 3.0 64.1 82.66 92.66 49.934 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.928E‐03 1.928E‐05 5.466
CFMW‐059a 0.9 Below Upper Unit Pneumatic 15 10 97.28 1 3.125 1 0.12 3.0 66.7 153.98 163.98 585.431 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.148E‐03 1.148E‐05 3.254
CFMW‐059a 1.0 Below Upper Unit Pneumatic 15 10 97.28 1 3.125 1 0.12 3.0 66.7 153.98 163.98 585.431 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.213E‐03 1.213E‐05 3.438
CFMW‐059a 2.0 Below Upper Unit Pneumatic 15 10 97.28 1 3.125 1 0.12 3.0 66.7 153.98 163.98 585.431 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 9.288E‐04 9.288E‐06 2.633
CFMW‐059a 1.9 Below Upper Unit Pneumatic 15 10 97.28 1 3.125 1 0.12 3.0 66.7 153.98 163.98 585.431 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 7.450E‐04 7.450E‐06 2.112
CFMW‐061 1.1 Upper Unit Pneumatic 13 10 14.13 1 3.125 1 0.12 3.0 11.89 16.02 26.02 68.12 12 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 7.215E‐02 7.215E‐04 204.511
CFMW‐061 0.9 Upper Unit Pneumatic 13 10 14.13 1 3.125 1 0.12 3.0 11.89 16.02 26.02 68.12 12 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 7.674E‐02 7.674E‐04 217.536
CFMW‐061 2.0 Upper Unit Pneumatic 13 10 14.13 1 3.125 1 0.12 3.0 11.89 16.02 26.02 68.12 24 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 5.807E‐02 5.807E‐04 164.612
CFMW‐061 1.8 Upper Unit Pneumatic 13 10 14.13 1 3.125 1 0.12 3.0 11.89 16.02 26.02 68.12 24 Unconfined Partially penetrating Springer and Gelhar underdamped Geoprobe 5.741E‐02 5.741E‐04 162.726
CFMW‐064 0.9 Upper Unit Pneumatic 13 10 20.32 1 3.125 1 0.12 3.0 12.6 22.92 32.92 66.98 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 2.077E‐02 2.077E‐04 58.867
CFMW‐064 1.0 Upper Unit Pneumatic 13 10 20.32 1 3.125 1 0.12 3.0 12.6 22.92 32.92 66.98 12 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.755E‐02 1.755E‐04 49.743
CFMW‐064 1.9 Upper Unit Pneumatic 13 10 20.32 1 3.125 1 0.12 3.0 12.6 22.92 32.92 66.98 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.795E‐02 1.795E‐04 50.873
CFMW‐064 2.0 Upper Unit Pneumatic 13 10 20.32 1 3.125 1 0.12 3.0 12.6 22.92 32.92 66.98 24 Unconfined Partially penetrating Bouwer and Rice overdamped Geoprobe 1.751E‐02 1.751E‐04 49.646
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Table 19. Summary of Field Parameters Measured during Surface Water Sampling
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4
CFSWP-001 12.86 4.65 3.59 6.23 0.168 0.194 0.179 0.133 12.62 12.41 14.87 11.71 7.71 7.98 7.08 7.43 175 190 208 282.5 0.0 0.0 0.0 20.5
CFSWP-002 12.80 4.38 3.55 6.25 0.167 0.188 0.166 0.129 13.31 12.53 15.26 11.91 7.69 8.04 7.26 8.18 176 186 198 282.1 0.0 0.0 0.00 23.1
CFSWP-003 11.72 4.05 4.45 6.86 0.208 0.242 0.170 0.145 11.59 12.40 13.44 11.29 6.18 7.78 NA 8.22 -25 164 320 257.7 281 0.0 NA 20.9
CFSWP-004 10.66 6.74 5.07 6.9 0.520 0.478 0.207 0.145 9.88 6.33 14.9 11.00 6.75 7.52 NA 8.23 112 150 281 253.4 6.21 0.0 0.0 22.1
CFSWP-005 10.60 7.53 5.18 7.80 0.517 0.572 0.222 0.304 10.06 11.23 13.01 10.04 6.75 7.5 NA 7.87 192 213 236 231.6 0.0 0.0 0.0 14.3
CFSWP-006 12.36 4.15 2.22 6.24 0.165 0.183 0.160 0.127 9.12 13.40 17.57 12.12 7.53 8.23 NA 8.2 116 1.74 239 276.3 0.73 0.0 NA 28.2
CFSWP-007 12.49 4.26 2.28 6.28 0.166 0.189 0.16 0.127 13.03 12.98 17.36 12.18 7.46 8.02 NA 8.24 202 187 273 267.3 0.0 0.0 NA 25.0
CFSWP-008 12.36 3.82 3.95 6.27 0.166 0.196 0.170 0.129 11.65 13.03 16.23 11.81 7.31 8.05 7.14 7.92 197 184 188 281.6 0 0.0 1.34 25.5
CFSWP-009 11.66 DRY 4.05 11.99 0.326 DRY 0.317 0.333 16.06 DRY 12.24 8.78 8 DRY 7.79 7.86 96 DRY 159 172 0.3 DRY 0.0 0.0
CFSWP-010 12.58 DRY 1.86 16.86 0.296 DRY 0.171 0.323 12.09 DRY 10.44 7.64 8.06 DRY NA 8.36 173 DRY 228 161 1.8 DRY NA 4.79
CFSWP-011 12.26 DRY 4.87 17.37 0.298 DRY 0.310 0.327 13.53 DRY 12.53 7.88 7.94 DRY 7.94 8.3 162 DRY 137 182 0.8 DRY 83.5 0
CFSWP-012 11.95 DRY 4.23 16.81 0.296 DRY 0.316 0.287 13.49 DRY 12.18 9.01 7.88 DRY 7.46 8.39 166 DRY 162 152 1.5 DRY 0.0 6.46
CFSWP-013 11.82 3.02 3.12 15.87 0.295 0.321 0.290 0.320 15.18 8.67 10.56 8.71 7.81 7.72 NA 8.28 149 63 211 167 1.2 65.7 NA 0.3
CFSWP-014 18.83 4.1 4.17 12.32 0.208 0.379 0.351 0.322 15.48 14.39 10.94 10.68 7.35 8.14 NA 8.22 136 149 278 106 0 0 NA 0
CFSWP-015 18.45 2.57 4.79 12.86 0.311 0.333 0.356 0.328 19.02 16.05 10.07 10.48 7.38 7.48 NA 7.85 132 49 182 222 0 0 NA 7.52
CFSWP-016 17.71 3.85 4.99 14.73 0.31 0.385 0.351 0.337 16.83 17.53 9.95 8.95 7.44 8 NA 8.27 127 195 155 187 0.0 0.0 NA 0.0
CFSWP-017 10.77 3.79 4.3 6.31 0.274 0.195 0.171 0.129 11.86 13.58 19.28 12.04 7.28 7.69 NA 8.17 176 209 206 272.1 0 0 0.00 25.1
CFSWP-018 17.09 1.18 5.41 11.56 0.355 0.417 0.340 0.456 9.03 6.18 9.24 9.67 7.29 7.46 7.22 8.06 164 134 166 198.6 2.1 127 0.53 12.6
CFSWP-019 15.37 3.00 6.32 12.68 0.357 0.400 0.338 0.303 8.37 8.45 8.97 8.72 7.54 7.39 7.26 8.27 161 219 169 210.8 0.9 0.0 0.0 11.0
CFSWP-020 11.08 4.19 1.87 11.30 0.344 0.356 0.319 0.315 11.16 9.36 12.45 8.52 7.69 7.58 NA 8.03 157 221 277 219.6 0.3 19.1 NA 3.95
CFSWP-021 10.26 3.19 3.69 7.45 0.344 0.593 0.515 0.398 12.80 13.08 11.41 10.03 7.7 8.37 NA 7.64 163 147 292 250.8 0.1 0.0 NA 1.06
CFSWP-022 11.39 DRY 3.96 DRY 0.346 DRY 0.323 DRY 12.70 DRY 9.51 DRY 7.62 DRY 7.09 DRY 140 DRY 166 DRY 0.2 DRY 1.38 DRY
CFSWP-023 DRY DRY 5.34 DRY DRY DRY 0.413 DRY DRY DRY 7.17 DRY DRY DRY 7.14 DRY DRY DRY 177 DRY DRY DRY 2.56 DRY
CFSWP-024 DRY DRY DRY 13.95 DRY DRY DRY 0.119 DRY DRY DRY 5.41 DRY DRY DRY 5.37 DRY DRY DRY 290.4 DRY DRY DRY 17.5
CFSWP-025 NA 2.61 4.83 12.30 NA 0.334 0.380 0.323 NA 14.51 9.67 9.85 NA 7.35 NA 8.28 NA 87 167 184 NA 0.0 NA 0.0

ORP TurbiditySample Location Temperature Conductivity DO pH
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Table 20. Round 1 through 4 Surface Water Analytical Results Statistical Summary – Human Health Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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GENCHEM Alkalinity WS T 88 ug/l  13,900  269,000  148,160  164,500  54,896  69,480  224,150 88 100 - - - - - - - - -
GENCHEM Ammonia WS T 88 ug/l <72  1,840 ND ND ND ND 85.44 10 11 - - - - - - - - -
GENCHEM Chloride WS T 88 ug/l 227.0  3,100  1,422  1,590 848.7464 284.05  2,936 88 100 - - - - - - - - -
GENCHEM Fluoride WS DI 23 ug/l 109.0  21,500  1,174 130.0  4,446 117.1  1,730 23 100 1 4 4000 1 4 4000 23 100.00 80
GENCHEM Fluoride WS T 88 ug/l 33.5  22,400 602.3216 131.5  2,421 37.79  2,133 88 100 1 1 4000 1 1 4000 75 85.23 80
GENCHEM Hardness as calcium carbonate WS T 88 ug/l  50,000  304,000  150,682  167,000  55,338  70,700  223,300 88 100 - - - - - - - - -
GENCHEM Nitrate Nitrite as N WS T 88 ug/l <100  1,700 212.0682 106.5 385.0362 ND  1,451 46 52 0 0 10000 0 0 10000 - - -
GENCHEM Orthophosphate as P WS T 71 ug/l <48 <48 ND ND ND ND ND 0 0 - - - - - - - - -
GENCHEM Sulfate WS T 88 ug/l  1,880  78,900  6,363  3,410  11,433  1,910  17,995 88 100 - - - - - - - - -
GENCHEM Sulfide WS T 23 ug/l <579 <579 ND ND ND ND ND 0 0 - - - - - - - - -
GENCHEM Total Dissolved Solids WS T 88 mg/l 62.0 336.0 160.9773 170.0 66.0087 74.0 291.8 88 100 - - - - - - - - -
GENCHEM Total Suspended Solids WS T 88 mg/l <1 413.0 24.4909 3.6 57.2414 ND 101.78 67 76 - - - - - - - - -
METALS Aluminum WS DI 23 ug/l <18.2  4,780 ND ND ND ND ND 1 4 - - - - - - 1 4.35 2000
METALS Aluminum WS T 88 ug/l <13.5  8,630 368.3915 44.5  1,126 ND  1,299 74 84 - - - - - - 2 2.27 2000
METALS Antimony WS DI 23 ug/l <0.62 7.2 ND ND ND ND ND 1 4 1 4 5.6 1 4 6 1 4.35 0.78
METALS Antimony WS T 88 ug/l <0.62 7.7 ND ND ND ND 0.653 8 9 1 1 5.6 1 1 6 1 1.14 0.78
METALS Arsenic WS DI 23 ug/l <0.64 1.0 ND ND ND ND 0.906 3 13 0 0 10 0 0 10 23 100.00 0.052
METALS Arsenic WS T 88 ug/l <0.64 3.7 ND ND ND ND 1.1125 13 15 0 0 10 0 0 10 88 100.00 0.052
METALS Barium WS DI 23 ug/l 26.4 270.0 99.5652 86.5 58.6305 63.61 242.6 23 100 0 0 1000 0 0 2000 0 0.00 380
METALS Barium WS T 88 ug/l 43.4 424.0 126.5636 102.5 66.5438 69.07 259.75 88 100 0 0 1000 0 0 2000 1 1.14 380
METALS Beryllium WS DI 23 ug/l <0.24 0.51 ND ND ND ND ND 1 4 0 0 4 0 0 4 0 0.00 2.5
METALS Beryllium WS T 88 ug/l <0.24 0.71 ND ND ND ND ND 1 1 0 0 4 0 0 4 0 0.00 2.5
METALS Cadmium WS DI 23 ug/l <0.71 2.5 ND ND ND ND ND 1 4 0 0 5 0 0 5 1 4.35 0.92
METALS Cadmium WS T 88 ug/l <0.71 3.0 ND ND ND ND ND 1 1 0 0 5 0 0 5 1 1.14 0.92
METALS Calcium WS DI 23 ug/l  7,020  54,100  35,697  39,800  15,709  18,200  52,030 23 100 - - - - - - - - -
METALS Calcium WS T 88 ug/l  7,860  82,100  40,971  45,600  15,498  19,440  62,530 88 100 - - - - - - - - -
METALS Chromium WS DI 23 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 0 0 100 23 100.00 0.035
METALS Chromium WS T 88 ug/l <1.3 37.7 ND ND ND ND 3.155 12 14 0 0 100 0 0 100 88 100.00 0.035
METALS Cobalt WS DI 23 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 - - - - - - 23 100.00 0.6
METALS Cobalt WS T 88 ug/l <1.3 2.4 ND ND ND ND 1.1075 5 6 - - - - - - 88 100.00 0.6
METALS Copper WS DI 23 ug/l <1.4 26.4 ND ND ND ND 2.9 3 13 0 0 1300 0 0 1300 0 0.00 80
METALS Copper WS T 88 ug/l <1.4 16.5 1.6102 ND 2.2216 ND 5.365 28 32 0 0 1300 0 0 1300 0 0.00 80
METALS Cyanide, Free WS DI 7 ug/l <1.5 42.2 8.2857 1.7 15.0962 ND 31.22 5 71 0 0 140 0 0 200 7 100.00 0.15
METALS Cyanide, Free WS T 14 ug/l <1.5 45.6 5.9964 1.425 11.7648 ND 21.81 7 50 0 0 140 0 0 200 14 100.00 0.15
METALS Cyanide, Total WS DI 23 ug/l <2 162.0 12.0739 ND 35.5998 ND 62.63 5 22 1 4 140 0 0 200 23 100.00 0.15
METALS Cyanide, Total WS T 88 ug/l <2 213.0 15.3534 ND 46.2003 ND 142.72 21 24 5 6 140 2 2 200 88 100.00 0.15
METALS Iron WS DI 23 ug/l <42.4 164.0 ND ND ND ND 60.05 3 13 - - - - - - 0 0.00 1400
METALS Iron WS T 88 ug/l <42.4  4,760 296.7307 46.0 658.1026 ND  1,168 45 51 - - - - - - 4 4.55 1400

DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

ROUX ASSOCIATES, INC. 1 of 6  2476.0001Y004.170/T20



Table 20. Round 1 through 4 Surface Water Analytical Results Statistical Summary – Human Health Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

G
ro

up

D
et

er
m

in
an

d

M
at

ri
x

Fr
ac

tio
n

N
o.

 o
f R

es
ul

ts

U
ni

t

M
in

M
ax

M
ea

n

M
ed

ia
n

St
an

da
rd

 D
ev

ia
tio

n

5t
h 

Pe
rc

en
til

e

95
th

 P
er

ce
nt

ile

# 
> 

L
O

D

%
 >

 L
O

D

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

METALS Lead WS DI 23 ug/l <0.38 <0.38 ND ND ND ND ND 0 0 0 0 15 0 0 15 0 0.00 15
METALS Lead WS T 88 ug/l <0.38 7.6 0.4868 ND 0.9819 ND 1.525 22 25 0 0 15 0 0 15 0 0.00 15
METALS Magnesium WS DI 23 ug/l 384.0  14,800  8,824  11,000  4,017  4,465  13,160 23 100 - - - - - - - - -
METALS Magnesium WS T 88 ug/l 804.0  19,500  10,699  11,100  3,967  5,542  16,955 88 100 - - - - - - - - -
METALS Manganese WS DI 23 ug/l <2.5 31.8 5.2261 2.5 8.1144 ND 25.64 12 52 - - - - - - 0 0.00 43
METALS Manganese WS T 88 ug/l <2.5  3,750 57.4773 6.0 399.126 ND 55.315 70 80 - - - - - - 8 9.09 43
METALS Mercury WS DI 23 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 23 100 0.05 0 0 2 23 100.00 0.063
METALS Mercury WS T 88 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 88 100 0.05 0 0 2 88 100.00 0.063
METALS Nickel WS DI 23 ug/l <1.4 32.2 ND ND ND ND 19.96 2 9 0 0 100 - - - 0 0.00 39
METALS Nickel WS T 88 ug/l <1.4 55.9 ND ND ND ND 1.795 7 8 0 0 100 - - - 1 1.14 39
METALS Potassium WS DI 23 ug/l 237.0 970.0 433.4348 419.0 190.8824 240.6 759.2 23 100 - - - - - - - - -
METALS Potassium WS T 88 ug/l 242.0  1,250 558.2159 505.5 214.6647 309.7  1,046 88 100 - - - - - - - - -
METALS Selenium WS DI 23 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 50 0 0 50 0 0.00 10
METALS Selenium WS T 88 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 50 0 0 50 0 0.00 10
METALS Silver WS DI 23 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 - - - 0 0.00 9.4
METALS Silver WS T 88 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 - - - 0 0.00 9.4
METALS Sodium WS DI 23 ug/l 562.0  23,500  3,824  2,020  5,408 570.4  13,910 23 100 - - - - - - - - -
METALS Sodium WS T 88 ug/l 666.0  36,900  5,318  2,350  8,177 748.05  26,230 88 100 - - - - - - - - -
METALS Thallium WS DI 23 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 0.24 0 0 2 23 100.00 0.02
METALS Thallium WS T 88 ug/l <0.26 0.27 ND ND ND ND ND 1 1 1 1 0.24 0 0 2 88 100.00 0.02
METALS Vanadium WS DI 23 ug/l <1.9 4.3 ND ND ND ND ND 1 4 - - - - - - 0 0.00 8.6
METALS Vanadium WS T 88 ug/l <1.9 18.0 1.3972 ND 1.9544 ND 2.165 15 17 - - - - - - 1 1.14 8.6
METALS Zinc WS DI 23 ug/l <7 512.0 ND ND ND ND ND 1 4 0 0 2000 - - - 0 0.00 600
METALS Zinc WS T 88 ug/l <7 537.0 ND ND ND ND 17.57 11 13 0 0 2000 - - - 0 0.00 600
OC_PEST 4,4'-DDD WS T 4 ug/l <0.005 <0.006 ND ND ND ND ND 0 0 0 0 0.0031 - - - 0 0.00 0.032
OC_PEST 4,4'-DDE WS T 4 ug/l <0.002 <0.004 ND ND ND ND ND 0 0 0 0 0.0022 - - - 0 0.00 0.046
OC_PEST 4,4'-DDT WS T 4 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.0022 - - - 0 0.00 0.23
OC_PEST Aldrin WS T 4 ug/l <0.003 <0.004 ND ND ND ND ND 0 0 4 100 0.00049 - - - 4 100.00 9E-04
OC_PEST alpha-BHC WS T 4 ug/l <0.006 <0.007 ND ND ND ND ND 0 0 0 0 0.026 - - - 0 0.00 0.007
OC_PEST alpha-Chlordane WS T 4 ug/l <0.002 <0.004 ND ND ND ND ND 0 0 0 0 0.008 - - - - - -
OC_PEST beta-BHC WS T 4 ug/l <0.004 <0.005 ND ND ND ND ND 0 0 0 0 0.091 - - - 0 0.00 0.025
OC_PEST delta-BHC WS T 4 ug/l <0.005 <0.006 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Dieldrin WS T 4 ug/l <0.003 <0.004 ND ND ND ND ND 0 0 4 100 0.00052 - - - 3 75.00 0.002
OC_PEST Endosulfan I WS T 4 ug/l <0.002 <0.005 ND ND ND ND ND 0 0 0 0 62 - - - - - -
OC_PEST Endosulfan II WS T 4 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 62 - - - - - -
OC_PEST Endosulfan sulfate WS T 4 ug/l <0.005 <0.006 ND ND ND ND ND 0 0 0 0 62 - - - - - -
OC_PEST Endrin WS T 4 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.059 0 0 2 0 0.00 0.23
OC_PEST Endrin aldehyde WS T 4 ug/l <0.004 <0.008 ND ND ND ND ND 0 0 0 0 0.29 - - - - - -
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

OC_PEST Endrin ketone WS T 4 ug/l <0.004 <0.008 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST gamma-BHC (Lindane) WS T 4 ug/l <0.004 <0.012 ND ND ND ND ND 0 0 0 0 0.2 0 0 0.2 0 0.00 0.042
OC_PEST gamma-Chlordane WS T 4 ug/l <0.003 <0.005 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Heptachlor WS T 4 ug/l <0.003 <0.004 ND ND ND ND ND 0 0 4 100 0.00079 0 0 0.4 4 100.00 0.001
OC_PEST Heptachlor epoxide WS T 4 ug/l <0.004 <0.005 ND ND ND ND ND 0 0 4 100 0.00039 0 0 0.2 4 100.00 0.001
OC_PEST Methoxychlor WS T 4 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 40 0 0 40 0 0.00 3.7
OC_PEST Toxaphene WS T 4 ug/l <0.06 <0.11 ND ND ND ND ND 0 0 4 100 0.0028 0 0 3 0 0.00 0.071
PCB Aroclor 1016 WS T 4 ug/l <0.098 <0.1 ND ND ND ND ND 0 0 4 100 0.00064 - - - 0 0.00 0.14
PCB Aroclor 1221 WS T 4 ug/l <0.098 <0.1 ND ND ND ND ND 0 0 4 100 0.00064 - - - 4 100.00 0.005
PCB Aroclor 1232 WS T 4 ug/l <0.098 <0.1 ND ND ND ND ND 0 0 4 100 0.00064 - - - 4 100.00 0.005
PCB Aroclor 1242 WS T 4 ug/l <0.098 <0.1 ND ND ND ND ND 0 0 4 100 0.00064 - - - 4 100.00 0.008
PCB Aroclor 1248 WS T 4 ug/l <0.098 <0.1 ND ND ND ND ND 0 0 4 100 0.00064 - - - 4 100.00 0.008
PCB Aroclor 1254 WS T 4 ug/l <0.084 <0.099 ND ND ND ND ND 0 0 4 100 0.00064 - - - 4 100.00 0.008
PCB Aroclor 1260 WS T 4 ug/l <0.084 <0.099 ND ND ND ND ND 0 0 4 100 0.00064 - - - 4 100.00 0.008
PCB Aroclor 1268 WS T 4 ug/l <0.084 <0.099 ND ND ND ND ND 0 0 4 100 0.00064 - - - - - -
PCB Aroclor-1262 WS T 4 ug/l <0.084 <0.099 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total WS T 4 ug/l <0.098 <0.1 ND ND ND ND ND 0 0 4 100 0.00064 - - - - - -
SVOC 1,1'-Biphenyl WS T 4 ug/l <0.63 <0.68 ND ND ND ND ND 0 0 - - - - - - 4 100.00 0.083
SVOC 1,2,4,5-Tetrachlorobenzene WS T 4 ug/l <0.43 <0.47 ND ND ND ND ND 0 0 0 0 0.97 - - - 4 100.00 0.17
SVOC 1,4-Dioxane WS T 4 ug/l <3.1 <3.4 ND ND ND ND ND 0 0 - - - - - - 4 100.00 0.46
SVOC 2,2'-oxybis[1-chloropropane] WS T 4 ug/l <0.93 <1 ND ND ND ND ND 0 0 0 0 1400 - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WS T 4 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 - - - - - - 0 0.00 24
SVOC 2,4,5-Trichlorophenol WS T 4 ug/l <0.49 <0.53 ND ND ND ND ND 0 0 0 0 1800 - - - 0 0.00 120
SVOC 2,4,6-Trichlorophenol WS T 4 ug/l <0.53 <0.58 ND ND ND ND ND 0 0 0 0 14 - - - 0 0.00 1.2
SVOC 2,4-Dichlorophenol WS T 4 ug/l <0.63 <0.68 ND ND ND ND ND 0 0 0 0 77 - - - 0 0.00 4.6
SVOC 2,4-Dimethylphenol WS T 4 ug/l <0.91 <0.99 ND ND ND ND ND 0 0 0 0 380 - - - 0 0.00 36
SVOC 2,4-Dinitrophenol WS T 4 ug/l <2.4 <2.6 ND ND ND ND ND 0 0 0 0 69 - - - 0 0.00 3.9
SVOC 2,4-Dinitrotoluene WS T 4 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 1.1 - - - 4 100.00 0.24
SVOC 2,6-Dinitrotoluene WS T 4 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 0 0 0.5 - - - 4 100.00 0.049
SVOC 2-Chloronaphthalene WS T 4 ug/l <0.61 <0.66 ND ND ND ND ND 0 0 0 0 1000 - - - - - -
SVOC 2-Chlorophenol WS T 4 ug/l <0.74 <0.8 ND ND ND ND ND 0 0 0 0 81 - - - 0 0.00 9.1
SVOC 2-Methylnaphthalene WS T 4 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 - - - - - - 0 0.00 3.6
SVOC 2-Methylphenol WS T 4 ug/l <1.3 <1.4 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2-Nitroaniline WS T 4 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - 0 0.00 19
SVOC 2-Nitrophenol WS T 4 ug/l <0.59 <0.64 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3 & 4 Methylphenol WS T 4 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WS T 4 ug/l <1 <1.1 ND ND ND ND ND 0 0 4 100 0.21 - - - 4 100.00 0.13
SVOC 3-Nitroaniline WS T 4 ug/l <0.82 <0.89 ND ND ND ND ND 0 0 - - - - - - - - -
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC 4,6-Dinitro-2-methylphenol WS T 4 ug/l <2 <2.2 ND ND ND ND ND 0 0 0 0 13 - - - - - -
SVOC 4-Bromophenyl phenyl ether WS T 4 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol WS T 4 ug/l <0.76 <0.83 ND ND ND ND ND 0 0 0 0 3000 - - - - - -
SVOC 4-Chloroaniline WS T 4 ug/l <0.73 <0.79 ND ND ND ND ND 0 0 - - - - - - 2 50.00 0.37
SVOC 4-Chlorophenyl phenyl ether WS T 4 ug/l <0.96 <1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline WS T 4 ug/l <0.48 <0.52 ND ND ND ND ND 0 0 - - - - - - 0 0.00 3.8
SVOC 4-Nitrophenol WS T 4 ug/l <4.7 <5.1 ND ND ND ND ND 0 0 0 0 60 - - - - - -
SVOC Acenaphthene WS T 4 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 0 0 670 - - - 0 0.00 53
SVOC Acenaphthylene WS T 4 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acetophenone WS T 4 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0.00 190
SVOC Anthracene WS T 4 ug/l <0.57 <0.62 ND ND ND ND ND 0 0 0 0 8300 - - - 0 0.00 180
SVOC Atrazine WS T 4 ug/l <0.77 <0.84 ND ND ND ND ND 0 0 0 0 3 0 0 3 4 100.00 0.3
SVOC Benzaldehyde WS T 4 ug/l <0.86 <0.93 ND ND ND ND ND 0 0 - - - - - - 0 0.00 19
SVOC Benzo[a]anthracene WS T 4 ug/l <0.55 3.0 0.9675 ND 1.355 ND 2.595 1 25 4 100 0.038 - - - - - -
SVOC Benzo[a]pyrene WS T 4 ug/l <0.16 3.9 1.0375 ND 1.9083 ND 3.3278 1 25 4 100 0.038 1 25 0.2 4 100.00 0.003
SVOC Benzo[b]fluoranthene WS T 4 ug/l <0.44 10.0 2.6725 ND 4.885 ND 8.536 1 25 4 100 0.038 - - - 4 100.00 0.034
SVOC Benzo[g,h,i]perylene WS T 4 ug/l <0.75 3.9 1.27 ND 1.7534 ND 3.3765 1 25 - - - - - - - - -
SVOC Benzo[k]fluoranthene WS T 4 ug/l <0.18 <0.2 ND ND ND ND ND 0 0 4 100 0.038 - - - 0 0.00 0.34
SVOC Bis(2-chloroethoxy)methane WS T 4 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 - - - - - - 0 0.00 5.9
SVOC Bis(2-chloroethyl)ether WS T 4 ug/l <0.12 <0.13 ND ND ND ND ND 0 0 0 0 0.3 - - - 4 100.00 0.014
SVOC Bis(2-ethylhexyl) phthalate WS T 4 ug/l <0.72 <0.78 ND ND ND ND ND 0 0 0 0 6 0 0 6 0 0.00 5.6
SVOC Butyl benzyl phthalate WS T 4 ug/l <0.6 <0.65 ND ND ND ND ND 0 0 0 0 1500 - - - 0 0.00 16
SVOC Caprolactam WS T 4 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0.00 990
SVOC Carbazole WS T 4 ug/l <0.85 <0.92 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Chrysene WS T 4 ug/l <0.67 7.6 2.165 ND 3.6234 ND 6.5155 1 25 4 100 0.038 - - - 1 25.00 3.4
SVOC Dibenz(a,h)anthracene WS T 4 ug/l <0.09 <0.098 ND ND ND ND ND 0 0 4 100 0.038 - - - 4 100.00 0.003
SVOC Dibenzofuran WS T 4 ug/l <0.85 <0.92 ND ND ND ND ND 0 0 - - - - - - 0 0.00 0.79
SVOC Diethyl phthalate WS T 4 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 17000 - - - - - -
SVOC Dimethyl phthalate WS T 4 ug/l <0.98 <1.1 ND ND ND ND ND 0 0 0 0 270000 - - - - - -
SVOC Di-n-butyl phthalate WS T 4 ug/l <0.82 <0.89 ND ND ND ND ND 0 0 0 0 2000 - - - - - -
SVOC Di-n-octyl phthalate WS T 4 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 - - - - - - 0 0.00 20
SVOC Fluoranthene WS T 4 ug/l <0.72 9.3 2.6075 ND 4.4617 ND 7.9635 1 25 0 0 130 - - - 0 0.00 80
SVOC Fluorene WS T 4 ug/l <0.8 <0.87 ND ND ND ND ND 0 0 0 0 1100 - - - 0 0.00 29
SVOC Hexachlorobenzene WS T 4 ug/l <0.47 <0.51 ND ND ND ND ND 0 0 4 100 0.0028 0 0 1 4 100.00 0.01
SVOC Hexachlorobutadiene WS T 4 ug/l <0.76 <0.83 ND ND ND ND ND 0 0 0 0 4.4 - - - 4 100.00 0.14
SVOC Hexachlorocyclopentadiene WS T 4 ug/l <0.61 <0.66 ND ND ND ND ND 0 0 0 0 40 0 0 50 4 100.00 0.041
SVOC Hexachloroethane WS T 4 ug/l <0.09 <0.098 ND ND ND ND ND 0 0 0 0 14 - - - 0 0.00 0.33
SVOC Indeno[1,2,3-cd]pyrene WS T 4 ug/l <0.21 3.1 0.86 ND 1.4933 ND 2.653 1 25 4 100 0.038 - - - 4 100.00 0.034
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC Isophorone WS T 4 ug/l <0.67 <0.73 ND ND ND ND ND 0 0 0 0 350 - - - 0 0.00 78
SVOC Naphthalene WS T 4 ug/l <0.8 <0.87 ND ND ND ND ND 0 0 0 0 100 - - - 4 100.00 0.17
SVOC Nitrobenzene WS T 4 ug/l <0.49 <0.53 ND ND ND ND ND 0 0 0 0 17 - - - 4 100.00 0.14
SVOC N-Nitrosodi-n-propylamine WS T 4 ug/l <0.83 <0.9 ND ND ND ND ND 0 0 4 100 0.05 - - - 4 100.00 0.011
SVOC N-Nitrosodiphenylamine WS T 4 ug/l <0.74 <0.8 ND ND ND ND ND 0 0 0 0 33 - - - 0 0.00 12
SVOC Pentachlorophenol WS T 4 ug/l <2.2 <2.4 ND ND ND ND ND 0 0 4 100 1 4 100 1 4 100.00 0.041
SVOC Phenanthrene WS T 4 ug/l <0.65 1.5 0.6325 ND 0.5785 ND 1.329 1 25 - - - - - - - - -
SVOC Phenol WS T 4 ug/l <0.41 <0.45 ND ND ND ND ND 0 0 0 0 300 - - - 0 0.00 580
SVOC Pyrene WS T 4 ug/l <0.83 7.0 2.075 ND 3.2834 ND 6.0175 1 25 0 0 830 - - - 0 0.00 12
VOC 1,1,1-Trichloroethane WS T 4 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 200 0 0 200 0 0.00 800
VOC 1,1,2,2-Tetrachloroethane WS T 4 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 1.7 - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WS T 4 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - - - - 0 0.00 5500
VOC 1,1,2-Trichloroethane WS T 4 ug/l <0.08 <0.08 ND ND ND ND ND 0 0 0 0 3 - - - - - -
VOC 1,1-Dichloroethane WS T 4 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 - - - - - - 0 0.00 2.8
VOC 1,1-Dichloroethene WS T 4 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 0 0 7 - - - - - -
VOC 1,2,3-Trichlorobenzene WS T 4 ug/l <0.35 <0.35 ND ND ND ND ND 0 0 - - - - - - 0 0.00 0.7
VOC 1,2,4-Trichlorobenzene WS T 4 ug/l <0.27 <0.27 ND ND ND ND ND 0 0 0 0 35 - - - 0 0.00 0.4
VOC 1,2-Dibromo-3-Chloropropane WS T 4 ug/l <0.23 <0.23 ND ND ND ND ND 0 0 0 0 0.2 0 0 0.2 4 100.00 3E-04
VOC 1,2-Dichlorobenzene WS T 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 420 0 0 600 0 0.00 30
VOC 1,2-Dichloroethane WS T 4 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 3.8 0 0 5 0 0.00 0.17
VOC 1,2-Dichloropropane WS T 4 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0.00 0.44
VOC 1,3-Dichlorobenzene WS T 4 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 320 - - - - - -
VOC 1,4-Dichlorobenzene WS T 4 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 75 0 0 75 0 0.00 0.48
VOC 2-Butanone (MEK) WS T 4 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 - - - - - - 0 0.00 560
VOC 2-Hexanone WS T 4 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 - - - - - - 0 0.00 3.8
VOC 4-Methyl-2-pentanone (MIBK) WS T 4 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - 0 0.00 630
VOC Acetone WS T 4 ug/l <1.1 12.0 3.4125 ND 5.725 ND 10.2825 1 25 - - - - - - 0 0.00 1400
VOC Benzene WS T 4 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0.00 0.46
VOC Bromoform WS T 4 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 43 0 0 80 0 0.00 3.3
VOC Bromomethane WS T 4 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 47 - - - 0 0.00 0.75
VOC Carbon disulfide WS T 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - 0 0.00 81
VOC Carbon tetrachloride WS T 4 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 2.3 0 0 5 0 0.00 0.46
VOC Chlorobenzene WS T 4 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0.00 7.8
VOC Chlorobromomethane WS T 4 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - 0 0.00 8.3
VOC Chlorodibromomethane WS T 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 4 0 0 80 0 0.00 0.87
VOC Chloroethane WS T 4 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - 0 0.00 2100
VOC Chloroform WS T 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 57 0 0 80 0 0.00 0.22
VOC Chloromethane WS T 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 30 - - - 0 0.00 19
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Table 20. Round 1 through 4 Surface Water Analytical Results Statistical Summary – Human Health Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC cis-1,2-Dichloroethene WS T 4 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 70 - - - - - -
VOC cis-1,3-Dichloropropene WS T 4 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 0 0 3.4 - - - - - -
VOC Cyclohexane WS T 4 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - 0 0.00 1300
VOC Dichlorobromomethane WS T 4 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 5.5 0 0 80 0 0.00 0.13
VOC Dichlorodifluoromethane WS T 4 ug/l <0.14 <0.14 ND ND ND ND ND 0 0 - - - - - - 0 0.00 20
VOC Ethylbenzene WS T 4 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 0 0 530 0 0 700 0 0.00 1.5
VOC Ethylene Dibromide WS T 4 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Isopropylbenzene WS T 4 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methyl acetate WS T 4 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - 0 0.00 2000
VOC Methyl tert-butyl ether WS T 4 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 30 - - - 0 0.00 14
VOC Methylcyclohexane WS T 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methylene Chloride WS T 4 ug/l <0.21 0.9 0.3975 0.29 0.3755 ND 0.8355 2 50 0 0 5 0 0 5 0 0.00 11
VOC m-Xylene & p-Xylene WS T 4 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 - - - - - - - - -
VOC o-Xylene WS T 4 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0.00 19
VOC Styrene WS T 4 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0.00 120
VOC Tetrachloroethene WS T 4 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 5 - - - - - -
VOC Toluene WS T 4 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 1000 0 0 1000 0 0.00 110
VOC trans-1,2-Dichloroethene WS T 4 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 100 - - - - - -
VOC trans-1,3-Dichloropropene WS T 4 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 2 - - - - - -
VOC Trichloroethene WS T 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 5 - - - - - -
VOC Trichlorofluoromethane WS T 4 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0.00 520
VOC Vinyl chloride WS T 4 ug/l <0.06 <0.06 ND ND ND ND ND 0 0 0 0 0.25 0 0 2 4 100.00 0.019
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Table 21. Round 1 Surface Water Analytical Results Statistical Summary – Human Health Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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GENCHEM Alkalinity WS T 22 ug/l  83,900  264,000  148,432  158,000  49,696  85,900  252,150 22 100 - - - - - - - - -
GENCHEM Ammonia WS T 22 ug/l <23 178.0 36.7864 ND 33.9923 ND 52.795 4 18 - - - - - - - - -
GENCHEM Chloride WS T 22 ug/l 335.0  3,060  1,621  1,745 926.6271 342.3  2,905 22 100 - - - - - - - - -
GENCHEM Fluoride WS T 22 ug/l 33.5  2,570 331.0273 57.5 730.3816 33.9  2,451 22 100 0 0 4000 0 0 4000 9 41 80
GENCHEM Hardness as calcium carbonate WS T 22 ug/l  84,000  222,000  148,909  164,000  43,353  86,000  216,100 22 100 - - - - - - - - -
GENCHEM Nitrate Nitrite as N WS T 22 ug/l <100  1,680 235.3182 ND 476.182 ND  1,479 5 23 0 0 10000 0 0 10000 - - -
GENCHEM Orthophosphate as P WS T 12 ug/l <42 <42 ND ND ND ND ND 0 0 - - - - - - - - -
GENCHEM Sulfate WS T 22 ug/l  1,900  18,100  4,824  3,510  4,460  1,910  17,282 22 100 - - - - - - - - -
GENCHEM Total Dissolved Solids WS T 22 mg/l 91.0 315.0 163.7273 169.5 59.9247 95.0 306.05 22 100 - - - - - - - - -
GENCHEM Total Suspended Solids WS T 22 mg/l <1 413.0 33.1682 1.6 101.262 ND 249.48 17 77 - - - - - - - - -
METALS Aluminum WS T 22 ug/l <13.5 937.0 103.0523 33.55 214.7063 15.375 503.05 21 95 - - - - - - 0 0 2000
METALS Antimony WS T 22 ug/l <0.62 <0.76 ND ND ND ND ND 0 0 0 0 5.6 0 0 6 0 0 0.78
METALS Arsenic WS T 22 ug/l <0.64 1.2 0.4836 ND 0.2671 ND 0.9465 6 27 0 0 10 0 0 10 22 100 0.052
METALS Barium WS T 22 ug/l 78.0 305.0 136.1727 103.5 68.1377 78.62 267.85 22 100 0 0 1000 0 0 2000 0 0 380
METALS Beryllium WS T 22 ug/l <0.24 <0.29 ND ND ND ND ND 0 0 0 0 4 0 0 4 0 0 2.5
METALS Cadmium WS T 22 ug/l <0.71 <0.72 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.92
METALS Calcium WS T 22 ug/l  23,100  60,700  41,350  46,000  11,981  23,200  59,715 22 100 - - - - - - - - -
METALS Chromium WS T 22 ug/l <1.3 3.9 ND ND ND ND 1.7475 2 9 0 0 100 0 0 100 22 100 0.035
METALS Cobalt WS T 22 ug/l <1.3 1.3 ND ND ND ND ND 1 5 - - - - - - 22 100 0.6
METALS Copper WS T 22 ug/l <1.4 5.4 1.6045 ND 1.2838 ND 4.06 10 45 0 0 1300 0 0 1300 0 0 80
METALS Cyanide, Total WS T 22 ug/l <2 213.0 21.9909 ND 61.3262 ND 199.49 6 27 2 9 140 2 9 200 22 100 0.15
METALS Iron WS T 22 ug/l <42.4 827.0 103.2591 ND 178.932 ND 299.7 10 45 - - - - - - 0 0 1400
METALS Lead WS T 22 ug/l <0.38 0.48 ND ND ND ND 0.4005 2 9 0 0 15 0 0 15 0 0 15
METALS Magnesium WS T 22 ug/l  6,010  18,200  11,411  10,900  3,912  6,031  17,720 22 100 - - - - - - - - -
METALS Manganese WS T 22 ug/l <2.5 57.1 9.35 6.0 12.1998 ND 21.6 15 68 - - - - - - 1 5 43
METALS Mercury WS T 22 ug/l <0.14 <0.17 ND ND ND ND ND 0 0 22 100 0.05 0 0 2 22 100 0.063
METALS Nickel WS T 22 ug/l <1.4 <1.6 ND ND ND ND ND 0 0 0 0 100 - - - 0 0 39
METALS Potassium WS T 22 ug/l 306.0  1,120 559.4545 532.5 244.1474 311.3  1,015 22 100 - - - - - - - - -
METALS Selenium WS T 22 ug/l <0.73 <0.79 ND ND ND ND ND 0 0 0 0 50 0 0 50 0 0 10
METALS Silver WS T 22 ug/l <1.3 <1.5 ND ND ND ND ND 0 0 0 0 100 - - - 0 0 9.4
METALS Sodium WS T 22 ug/l 951.0  36,900  6,065  2,605  10,070 961.6  34,925 22 100 - - - - - - - - -
METALS Thallium WS T 22 ug/l <0.26 <0.31 ND ND ND ND ND 0 0 0 0 0.24 0 0 2 22 100 0.02
METALS Vanadium WS T 22 ug/l <1.9 2.2 1.4727 ND 0.5885 ND 2.195 10 45 - - - - - - 0 0 8.6
METALS Zinc WS T 22 ug/l <6.5 19.9 ND ND ND ND 15.755 2 9 0 0 2000 - - - 0 0 600
OC_PEST 4,4'-DDD WS T 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 0 0 0.0031 - - - 0 0 0.032
OC_PEST 4,4'-DDE WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.0022 - - - 0 0 0.046
OC_PEST 4,4'-DDT WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.0022 - - - 0 0 0.23
OC_PEST Aldrin WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 3 100 0.00049 - - - 3 100 9E-04

DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL
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Table 21. Round 1 Surface Water Analytical Results Statistical Summary – Human Health Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

OC_PEST alpha-BHC WS T 3 ug/l <0.006 <0.006 ND ND ND ND ND 0 0 0 0 0.026 - - - 0 0 0.007
OC_PEST alpha-Chlordane WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.008 - - - - - -
OC_PEST beta-BHC WS T 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 0 0 0.091 - - - 0 0 0.025
OC_PEST delta-BHC WS T 3 ug/l <0.006 <0.006 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Dieldrin WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 3 100 0.00052 - - - 3 100 0.002
OC_PEST Endosulfan I WS T 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 0 0 62 - - - - - -
OC_PEST Endosulfan II WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 62 - - - - - -
OC_PEST Endosulfan sulfate WS T 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 0 0 62 - - - - - -
OC_PEST Endrin WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.059 0 0 2 0 0 0.23
OC_PEST Endrin aldehyde WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.29 - - - - - -
OC_PEST Endrin ketone WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST gamma-BHC (Lindane) WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.2 0 0 0.2 0 0 0.042
OC_PEST gamma-Chlordane WS T 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Heptachlor WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 3 100 0.00079 0 0 0.4 3 100 0.001
OC_PEST Heptachlor epoxide WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 3 100 0.00039 0 0 0.2 3 100 0.001
OC_PEST Methoxychlor WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 40 0 0 40 0 0 3.7
OC_PEST Toxaphene WS T 3 ug/l <0.06 <0.06 ND ND ND ND ND 0 0 3 100 0.0028 0 0 3 0 0 0.071
PCB Aroclor 1016 WS T 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 0.00064 - - - 0 0 0.14
PCB Aroclor 1221 WS T 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 0.00064 - - - 3 100 0.005
PCB Aroclor 1232 WS T 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 0.00064 - - - 3 100 0.005
PCB Aroclor 1242 WS T 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 0.00064 - - - 3 100 0.008
PCB Aroclor 1248 WS T 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 0.00064 - - - 3 100 0.008
PCB Aroclor 1254 WS T 3 ug/l <0.084 <0.084 ND ND ND ND ND 0 0 3 100 0.00064 - - - 3 100 0.008
PCB Aroclor 1260 WS T 3 ug/l <0.084 <0.084 ND ND ND ND ND 0 0 3 100 0.00064 - - - 3 100 0.008
PCB Aroclor 1268 WS T 3 ug/l <0.084 <0.084 ND ND ND ND ND 0 0 3 100 0.00064 - - - - - -
PCB Aroclor-1262 WS T 3 ug/l <0.084 <0.084 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total WS T 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 0.00064 - - - - - -
SVOC 1,1'-Biphenyl WS T 3 ug/l <0.63 <0.68 ND ND ND ND ND 0 0 - - - - - - 3 100 0.083
SVOC 1,2,4,5-Tetrachlorobenzene WS T 3 ug/l <0.43 <0.47 ND ND ND ND ND 0 0 0 0 0.97 - - - 3 100 0.17
SVOC 1,4-Dioxane WS T 3 ug/l <3.1 <3.4 ND ND ND ND ND 0 0 - - - - - - 3 100 0.46
SVOC 2,2'-oxybis[1-chloropropane] WS T 3 ug/l <0.93 <1 ND ND ND ND ND 0 0 0 0 1400 - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WS T 3 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 - - - - - - 0 0 24
SVOC 2,4,5-Trichlorophenol WS T 3 ug/l <0.49 <0.53 ND ND ND ND ND 0 0 0 0 1800 - - - 0 0 120
SVOC 2,4,6-Trichlorophenol WS T 3 ug/l <0.53 <0.58 ND ND ND ND ND 0 0 0 0 14 - - - 0 0 1.2
SVOC 2,4-Dichlorophenol WS T 3 ug/l <0.63 <0.68 ND ND ND ND ND 0 0 0 0 77 - - - 0 0 4.6
SVOC 2,4-Dimethylphenol WS T 3 ug/l <0.91 <0.99 ND ND ND ND ND 0 0 0 0 380 - - - 0 0 36
SVOC 2,4-Dinitrophenol WS T 3 ug/l <2.4 <2.6 ND ND ND ND ND 0 0 0 0 69 - - - 0 0 3.9
SVOC 2,4-Dinitrotoluene WS T 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 1.1 - - - 3 100 0.24
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Table 21. Round 1 Surface Water Analytical Results Statistical Summary – Human Health Screening Levels
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G
ro

up

D
et

er
m

in
an

d

M
at

ri
x

Fr
ac

tio
n

N
o.

 o
f R

es
ul

ts

U
ni

t

M
in

M
ax

M
ea

n

M
ed

ia
n

St
an

da
rd

 D
ev

ia
tio

n

5t
h 

Pe
rc

en
til

e

95
th

 P
er

ce
nt

ile

# 
> 

L
O

D

%
 >

 L
O

D

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC 2,6-Dinitrotoluene WS T 3 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 0 0 0.5 - - - 3 100 0.049
SVOC 2-Chloronaphthalene WS T 3 ug/l <0.61 <0.66 ND ND ND ND ND 0 0 0 0 1000 - - - - - -
SVOC 2-Chlorophenol WS T 3 ug/l <0.74 <0.8 ND ND ND ND ND 0 0 0 0 81 - - - 0 0 9.1
SVOC 2-Methylnaphthalene WS T 3 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 - - - - - - 0 0 3.6
SVOC 2-Methylphenol WS T 3 ug/l <1.3 <1.4 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2-Nitroaniline WS T 3 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - 0 0 19
SVOC 2-Nitrophenol WS T 3 ug/l <0.59 <0.64 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3 & 4 Methylphenol WS T 3 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WS T 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 3 100 0.21 - - - 3 100 0.13
SVOC 3-Nitroaniline WS T 3 ug/l <0.82 <0.89 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol WS T 3 ug/l <2 <2.2 ND ND ND ND ND 0 0 0 0 13 - - - - - -
SVOC 4-Bromophenyl phenyl ether WS T 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol WS T 3 ug/l <0.76 <0.83 ND ND ND ND ND 0 0 0 0 3000 - - - - - -
SVOC 4-Chloroaniline WS T 3 ug/l <0.73 <0.79 ND ND ND ND ND 0 0 - - - - - - 2 67 0.37
SVOC 4-Chlorophenyl phenyl ether WS T 3 ug/l <0.96 <1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline WS T 3 ug/l <0.48 <0.52 ND ND ND ND ND 0 0 - - - - - - 0 0 3.8
SVOC 4-Nitrophenol WS T 3 ug/l <4.7 <5.1 ND ND ND ND ND 0 0 0 0 60 - - - - - -
SVOC Acenaphthene WS T 3 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 0 0 670 - - - 0 0 53
SVOC Acenaphthylene WS T 3 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acetophenone WS T 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 190
SVOC Anthracene WS T 3 ug/l <0.57 <0.62 ND ND ND ND ND 0 0 0 0 8300 - - - 0 0 180
SVOC Atrazine WS T 3 ug/l <0.77 <0.84 ND ND ND ND ND 0 0 0 0 3 0 0 3 3 100 0.3
SVOC Benzaldehyde WS T 3 ug/l <0.86 <0.93 ND ND ND ND ND 0 0 - - - - - - 0 0 19
SVOC Benzo[a]anthracene WS T 3 ug/l <0.55 <0.6 ND ND ND ND ND 0 0 3 100 0.038 - - - - - -
SVOC Benzo[a]pyrene WS T 3 ug/l <0.16 <0.17 ND ND ND ND ND 0 0 3 100 0.038 0 0 0.2 3 100 0.003
SVOC Benzo[b]fluoranthene WS T 3 ug/l <0.44 <0.48 ND ND ND ND ND 0 0 3 100 0.038 - - - 3 100 0.034
SVOC Benzo[g,h,i]perylene WS T 3 ug/l <0.75 <0.82 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Benzo[k]fluoranthene WS T 3 ug/l <0.18 <0.2 ND ND ND ND ND 0 0 3 100 0.038 - - - 0 0 0.34
SVOC Bis(2-chloroethoxy)methane WS T 3 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 - - - - - - 0 0 5.9
SVOC Bis(2-chloroethyl)ether WS T 3 ug/l <0.12 <0.13 ND ND ND ND ND 0 0 0 0 0.3 - - - 3 100 0.014
SVOC Bis(2-ethylhexyl) phthalate WS T 3 ug/l <0.72 <0.78 ND ND ND ND ND 0 0 0 0 6 0 0 6 0 0 5.6
SVOC Butyl benzyl phthalate WS T 3 ug/l <0.6 <0.65 ND ND ND ND ND 0 0 0 0 1500 - - - 0 0 16
SVOC Caprolactam WS T 3 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 990
SVOC Carbazole WS T 3 ug/l <0.85 <0.92 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Chrysene WS T 3 ug/l <0.67 <0.73 ND ND ND ND ND 0 0 3 100 0.038 - - - 0 0 3.4
SVOC Dibenz(a,h)anthracene WS T 3 ug/l <0.09 <0.098 ND ND ND ND ND 0 0 3 100 0.038 - - - 3 100 0.003
SVOC Dibenzofuran WS T 3 ug/l <0.85 <0.92 ND ND ND ND ND 0 0 - - - - - - 0 0 0.79
SVOC Diethyl phthalate WS T 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 17000 - - - - - -
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Table 21. Round 1 Surface Water Analytical Results Statistical Summary – Human Health Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC Dimethyl phthalate WS T 3 ug/l <0.98 <1.1 ND ND ND ND ND 0 0 0 0 270000 - - - - - -
SVOC Di-n-butyl phthalate WS T 3 ug/l <0.82 <0.89 ND ND ND ND ND 0 0 0 0 2000 - - - - - -
SVOC Di-n-octyl phthalate WS T 3 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 - - - - - - 0 0 20
SVOC Fluoranthene WS T 3 ug/l <0.72 <0.78 ND ND ND ND ND 0 0 0 0 130 - - - 0 0 80
SVOC Fluorene WS T 3 ug/l <0.8 <0.87 ND ND ND ND ND 0 0 0 0 1100 - - - 0 0 29
SVOC Hexachlorobenzene WS T 3 ug/l <0.47 <0.51 ND ND ND ND ND 0 0 3 100 0.0028 0 0 1 3 100 0.01
SVOC Hexachlorobutadiene WS T 3 ug/l <0.76 <0.83 ND ND ND ND ND 0 0 0 0 4.4 - - - 3 100 0.14
SVOC Hexachlorocyclopentadiene WS T 3 ug/l <0.61 <0.66 ND ND ND ND ND 0 0 0 0 40 0 0 50 3 100 0.041
SVOC Hexachloroethane WS T 3 ug/l <0.09 <0.098 ND ND ND ND ND 0 0 0 0 14 - - - 0 0 0.33
SVOC Indeno[1,2,3-cd]pyrene WS T 3 ug/l <0.21 <0.23 ND ND ND ND ND 0 0 3 100 0.038 - - - 3 100 0.034
SVOC Isophorone WS T 3 ug/l <0.67 <0.73 ND ND ND ND ND 0 0 0 0 350 - - - 0 0 78
SVOC Naphthalene WS T 3 ug/l <0.8 <0.87 ND ND ND ND ND 0 0 0 0 100 - - - 3 100 0.17
SVOC Nitrobenzene WS T 3 ug/l <0.49 <0.53 ND ND ND ND ND 0 0 0 0 17 - - - 3 100 0.14
SVOC N-Nitrosodi-n-propylamine WS T 3 ug/l <0.83 <0.9 ND ND ND ND ND 0 0 3 100 0.05 - - - 3 100 0.011
SVOC N-Nitrosodiphenylamine WS T 3 ug/l <0.74 <0.8 ND ND ND ND ND 0 0 0 0 33 - - - 0 0 12
SVOC Pentachlorophenol WS T 3 ug/l <2.2 <2.4 ND ND ND ND ND 0 0 3 100 1 3 100 1 3 100 0.041
SVOC Phenanthrene WS T 3 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Phenol WS T 3 ug/l <0.41 <0.45 ND ND ND ND ND 0 0 0 0 300 - - - 0 0 580
SVOC Pyrene WS T 3 ug/l <0.83 <0.9 ND ND ND ND ND 0 0 0 0 830 - - - 0 0 12
VOC 1,1,1-Trichloroethane WS T 3 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 200 0 0 200 0 0 800
VOC 1,1,2,2-Tetrachloroethane WS T 3 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 1.7 - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WS T 3 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - - - - 0 0 5500
VOC 1,1,2-Trichloroethane WS T 3 ug/l <0.08 <0.08 ND ND ND ND ND 0 0 0 0 3 - - - - - -
VOC 1,1-Dichloroethane WS T 3 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 - - - - - - 0 0 2.8
VOC 1,1-Dichloroethene WS T 3 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 0 0 7 - - - - - -
VOC 1,2,3-Trichlorobenzene WS T 3 ug/l <0.35 <0.35 ND ND ND ND ND 0 0 - - - - - - 0 0 0.7
VOC 1,2,4-Trichlorobenzene WS T 3 ug/l <0.27 <0.27 ND ND ND ND ND 0 0 0 0 35 - - - 0 0 0.4
VOC 1,2-Dibromo-3-Chloropropane WS T 3 ug/l <0.23 <0.23 ND ND ND ND ND 0 0 0 0 0.2 0 0 0.2 3 100 3E-04
VOC 1,2-Dichlorobenzene WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 420 0 0 600 0 0 30
VOC 1,2-Dichloroethane WS T 3 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 3.8 0 0 5 0 0 0.17
VOC 1,2-Dichloropropane WS T 3 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.44
VOC 1,3-Dichlorobenzene WS T 3 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 320 - - - - - -
VOC 1,4-Dichlorobenzene WS T 3 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 75 0 0 75 0 0 0.48
VOC 2-Butanone (MEK) WS T 3 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 - - - - - - 0 0 560
VOC 2-Hexanone WS T 3 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 - - - - - - 0 0 3.8
VOC 4-Methyl-2-pentanone (MIBK) WS T 3 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - 0 0 630
VOC Acetone WS T 3 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 1400
VOC Benzene WS T 3 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.46
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Table 21. Round 1 Surface Water Analytical Results Statistical Summary – Human Health Screening Levels
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC Bromoform WS T 3 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 43 0 0 80 0 0 3.3
VOC Bromomethane WS T 3 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 47 - - - 0 0 0.75
VOC Carbon disulfide WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - 0 0 81
VOC Carbon tetrachloride WS T 3 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 2.3 0 0 5 0 0 0.46
VOC Chlorobenzene WS T 3 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0 7.8
VOC Chlorobromomethane WS T 3 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - 0 0 8.3
VOC Chlorodibromomethane WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 4 0 0 80 0 0 0.87
VOC Chloroethane WS T 3 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - 0 0 2100
VOC Chloroform WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 57 0 0 80 0 0 0.22
VOC Chloromethane WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 19
VOC cis-1,2-Dichloroethene WS T 3 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 70 - - - - - -
VOC cis-1,3-Dichloropropene WS T 3 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 0 0 3.4 - - - - - -
VOC Cyclohexane WS T 3 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - 0 0 1300
VOC Dichlorobromomethane WS T 3 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 5.5 0 0 80 0 0 0.13
VOC Dichlorodifluoromethane WS T 3 ug/l <0.14 <0.14 ND ND ND ND ND 0 0 - - - - - - 0 0 20
VOC Ethylbenzene WS T 3 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 0 0 530 0 0 700 0 0 1.5
VOC Ethylene Dibromide WS T 3 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Isopropylbenzene WS T 3 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methyl acetate WS T 3 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - 0 0 2000
VOC Methyl tert-butyl ether WS T 3 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 14
VOC Methylcyclohexane WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methylene Chloride WS T 3 ug/l <0.21 0.9 0.4933 0.47 0.3955 ND 0.857 2 67 0 0 5 0 0 5 0 0 11
VOC m-Xylene & p-Xylene WS T 3 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 - - - - - - - - -
VOC o-Xylene WS T 3 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0 19
VOC Styrene WS T 3 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0 120
VOC Tetrachloroethene WS T 3 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 5 - - - - - -
VOC Toluene WS T 3 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 1000 0 0 1000 0 0 110
VOC trans-1,2-Dichloroethene WS T 3 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 100 - - - - - -
VOC trans-1,3-Dichloropropene WS T 3 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 2 - - - - - -
VOC Trichloroethene WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 5 - - - - - -
VOC Trichlorofluoromethane WS T 3 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0 520
VOC Vinyl chloride WS T 3 ug/l <0.06 <0.06 ND ND ND ND ND 0 0 0 0 0.25 0 0 2 3 100 0.019
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Table 22. Round 2 Surface Water Analytical Results Statistical Summary – Human Health Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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GENCHEM Alkalinity WS T 19 ug/l  87,500  269,000  159,126  183,000  59,594  87,440  232,100 19 100 - - - - - - - - -
GENCHEM Ammonia WS T 19 ug/l <72 <72 ND ND ND ND ND 0 0 - - - - - - - - -
GENCHEM Chloride WS T 19 ug/l 351.0  2,910  1,378  1,580 741.2583 359.1  2,370 19 100 - - - - - - - - -
GENCHEM Fluoride WS T 19 ug/l 106.0  2,100 465.1579 189.0 579.427 106.0  1,839 19 100 0 0 4000 0 0 4000 19 100.00 80
GENCHEM Hardness as calcium carbonate WS T 19 ug/l  90,000  304,000  178,211  196,000  67,800  90,000  264,400 19 100 - - - - - - - - -
GENCHEM Nitrate Nitrite as N WS T 19 ug/l <100  1,620 219.9474 ND 450.4951 ND  1,368 4 21 0 0 10000 0 0 10000 - - -
GENCHEM Orthophosphate as P WS T 19 ug/l <48 <48 ND ND ND ND ND 0 0 - - - - - - - - -
GENCHEM Sulfate WS T 19 ug/l  2,190  73,100  9,515  4,010  16,205  2,226  23,870 19 100 - - - - - - - - -
GENCHEM Total Dissolved Solids WS T 19 mg/l 69.0 309.0 172.0526 174.0 75.2392 79.8 286.5 19 100 - - - - - - - - -
GENCHEM Total Suspended Solids WS T 19 mg/l <1 153.0 26.0789 1.9 48.0043 ND 117.0 11 58 - - - - - - - - -
METALS Aluminum WS T 19 ug/l <18.2  5,750 485.9105 44.4  1,332 ND  2,024 17 89 - - - - - - 1 5.26 2000
METALS Antimony WS T 19 ug/l <0.62 <0.62 ND ND ND ND ND 0 0 0 0 5.6 0 0 6 0 0.00 0.78
METALS Arsenic WS T 19 ug/l <0.64 3.7 ND ND ND ND 1.99 2 11 0 0 10 0 0 10 19 100.00 0.052
METALS Barium WS T 19 ug/l 99.7 424.0 149.4579 118.0 78.5644 100.87 244.9 19 100 0 0 1000 0 0 2000 1 5.26 380
METALS Beryllium WS T 19 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 4 0 0 4 0 0.00 2.5
METALS Cadmium WS T 19 ug/l <0.71 <0.71 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0.00 0.92
METALS Calcium WS T 19 ug/l  24,300  82,100  46,858  52,400  19,264  24,480  77,510 19 100 - - - - - - - - -
METALS Chromium WS T 19 ug/l <1.3 3.4 ND ND ND ND 1.6 2 11 0 0 100 0 0 100 19 100.00 0.035
METALS Cobalt WS T 19 ug/l <1.3 2.4 0.8474 ND 0.5037 ND 2.04 3 16 - - - - - - 19 100.00 0.6
METALS Copper WS T 19 ug/l <1.4 9.8 2.0105 ND 2.564 ND 6.56 6 32 0 0 1300 0 0 1300 0 0.00 80
METALS Cyanide, Total WS T 19 ug/l <2 192.0 24.2895 ND 57.3862 ND 179.4 6 32 2 11 140 0 0 200 19 100.00 0.15
METALS Iron WS T 19 ug/l <42.4  4,760 512.3789 ND  1,220 ND  3,095 8 42 - - - - - - 2 10.53 1400
METALS Lead WS T 19 ug/l <0.38 4.5 0.7774 ND 1.1975 ND 3.06 5 26 0 0 15 0 0 15 0 0.00 15
METALS Magnesium WS T 19 ug/l  6,750  19,500  12,256  13,600  4,416  6,750  18,060 19 100 - - - - - - - - -
METALS Manganese WS T 19 ug/l <2.5  3,750 223.2947 5.5 855.7305 ND 565.8 14 74 - - - - - - 4 21.05 43
METALS Mercury WS T 19 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 19 100 0.05 0 0 2 19 100.00 0.063
METALS Nickel WS T 19 ug/l <1.4 3.9 1.0 ND 0.8131 ND 2.46 3 16 0 0 100 - - - 0 0.00 39
METALS Potassium WS T 19 ug/l 309.0  1,250 575.6842 484.0 272.9974 312.6  1,079 19 100 - - - - - - - - -
METALS Selenium WS T 19 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 50 0 0 50 0 0.00 10
METALS Silver WS T 19 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 - - - 0 0.00 9.4
METALS Sodium WS T 19 ug/l  1,040  35,600  7,591  2,630  10,767  1,058  31,460 19 100 - - - - - - - - -
METALS Thallium WS T 19 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 0.24 0 0 2 19 100.00 0.02
METALS Vanadium WS T 19 ug/l <1.9 3.9 ND ND ND ND 2.1 2 11 - - - - - - 0 0.00 8.6
METALS Zinc WS T 19 ug/l <7 19.2 5.9105 3.5 5.722 3.5 18.93 3 16 0 0 2000 - - - 0 0.00 600
METALS Zinc WS T 24 ug/l <7 <7 ND ND ND ND ND 0 0 0 0 2000 - - - 0 0.00 600
METALS Cyanide, Total WS T 23 ug/l <2 197.0 13.6609 ND 43.0212 ND 70.63 4 17 1 4 140 0 0 200 23 100.00 0.15
METALS Iron WS T 23 ug/l <42.4  1,210 303.9826 ND 405.5771 ND  1,068 10 43 - - - - - - 0 0.00 1400
METALS Iron WS DI 23 ug/l <42.4 164.0 ND ND ND ND 60.05 3 13 - - - - - - 0 0.00 1400

DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL
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Table 22. Round 2 Surface Water Analytical Results Statistical Summary – Human Health Screening Levels
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

METALS Lead WS T 23 ug/l <0.38 7.6 0.6578 ND 1.5308 ND 0.961 9 39 0 0 15 0 0 15 0 0.00 15
METALS Lead WS DI 23 ug/l <0.38 <0.38 ND ND ND ND ND 0 0 0 0 15 0 0 15 0 0.00 15
METALS Magnesium WS DI 23 ug/l 384.0  14,800  8,824  11,000  4,017  4,465  13,160 23 100 - - - - - - - - -
METALS Magnesium WS T 23 ug/l 804.0  16,300  9,676  12,100  4,145  4,681  13,930 23 100 - - - - - - - - -
METALS Manganese WS T 23 ug/l <2.5 43.2 14.0609 8.1 13.2947 ND 36.92 20 87 - - - - - - 1 4.35 43
METALS Manganese WS DI 23 ug/l <2.5 31.8 5.2261 2.5 8.1144 ND 25.64 12 52 - - - - - - 0 0.00 43
METALS Mercury WS DI 23 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 23 100 0.05 0 0 2 23 100.00 0.063
METALS Mercury WS T 23 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 23 100 0.05 0 0 2 23 100.00 0.063
METALS Nickel WS DI 23 ug/l <1.4 32.2 ND ND ND ND 19.96 2 9 0 0 100 - - - 0 0.00 39
METALS Nickel WS T 23 ug/l <1.4 55.9 ND ND ND ND 1.96 2 9 0 0 100 - - - 1 4.35 39
METALS Potassium WS DI 23 ug/l 237.0 970.0 433.4348 419.0 190.8824 240.6 759.2 23 100 - - - - - - - - -
METALS Potassium WS T 23 ug/l 242.0  1,060 535.6522 480.0 186.9316 248.0 809.5 23 100 - - - - - - - - -
METALS Selenium WS DI 23 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 50 0 0 50 0 0.00 10
METALS Selenium WS T 23 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 50 0 0 50 0 0.00 10
METALS Silver WS DI 23 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 - - - 0 0.00 9.4
METALS Silver WS T 23 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 - - - 0 0.00 9.4
METALS Sodium WS DI 23 ug/l 562.0  23,500  3,824  2,020  5,408 570.4  13,910 23 100 - - - - - - - - -
METALS Sodium WS T 23 ug/l 666.0  25,800  4,300  2,220  6,134 678.5  17,450 23 100 - - - - - - - - -
METALS Thallium WS T 23 ug/l <0.26 0.27 ND ND ND ND ND 1 4 1 4 0.24 0 0 2 23 100.00 0.02
METALS Thallium WS DI 23 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 0.24 0 0 2 23 100.00 0.02
METALS Vanadium WS DI 23 ug/l <1.9 4.3 ND ND ND ND ND 1 4 - - - - - - 0 0.00 8.6
METALS Vanadium WS T 23 ug/l <1.9 18.0 ND ND ND ND ND 1 4 - - - - - - 1 4.35 8.6
METALS Zinc WS T 23 ug/l <7 537.0 28.5739 ND 110.8994 ND 15.09 6 26 0 0 2000 - - - 0 0.00 600
METALS Zinc WS DI 23 ug/l <7 512.0 ND ND ND ND ND 1 4 0 0 2000 - - - 0 0.00 600
OC_PEST 4,4'-DDD WS T 1 ug/l <0.006 <0.006 ND ND ND ND ND 0 0 0 0 0.0031 - - - 0 0.00 0.032
OC_PEST 4,4'-DDE WS T 1 ug/l <0.002 <0.002 ND ND ND ND ND 0 0 0 0 0.0022 - - - 0 0.00 0.046
OC_PEST 4,4'-DDT WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.0022 - - - 0 0.00 0.23
OC_PEST Aldrin WS T 1 ug/l <0.003 <0.003 ND ND ND ND ND 0 0 1 100 0.00049 - - - 1 100.00 9E-04
OC_PEST alpha-BHC WS T 1 ug/l <0.007 <0.007 ND ND ND ND ND 0 0 0 0 0.026 - - - 0 0.00 0.007
OC_PEST alpha-Chlordane WS T 1 ug/l <0.002 <0.002 ND ND ND ND ND 0 0 0 0 0.008 - - - - - -
OC_PEST beta-BHC WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.091 - - - 0 0.00 0.025
OC_PEST delta-BHC WS T 1 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Dieldrin WS T 1 ug/l <0.003 <0.003 ND ND ND ND ND 0 0 1 100 0.00052 - - - 0 0.00 0.002
OC_PEST Endosulfan I WS T 1 ug/l <0.002 <0.002 ND ND ND ND ND 0 0 0 0 62 - - - - - -
OC_PEST Endosulfan II WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 62 - - - - - -
OC_PEST Endosulfan sulfate WS T 1 ug/l <0.006 <0.006 ND ND ND ND ND 0 0 0 0 62 - - - - - -
OC_PEST Endrin WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.059 0 0 2 0 0.00 0.23
OC_PEST Endrin aldehyde WS T 1 ug/l <0.008 <0.008 ND ND ND ND ND 0 0 0 0 0.29 - - - - - -
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Table 22. Round 2 Surface Water Analytical Results Statistical Summary – Human Health Screening Levels
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

OC_PEST Endrin ketone WS T 1 ug/l <0.008 <0.008 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST gamma-BHC (Lindane) WS T 1 ug/l <0.012 <0.012 ND ND ND ND ND 0 0 0 0 0.2 0 0 0.2 0 0.00 0.042
OC_PEST gamma-Chlordane WS T 1 ug/l <0.003 <0.003 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Heptachlor WS T 1 ug/l <0.003 <0.003 ND ND ND ND ND 0 0 1 100 0.00079 0 0 0.4 1 100.00 0.001
OC_PEST Heptachlor epoxide WS T 1 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 1 100 0.00039 0 0 0.2 1 100.00 0.001
OC_PEST Methoxychlor WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 40 0 0 40 0 0.00 3.7
OC_PEST Toxaphene WS T 1 ug/l <0.11 <0.11 ND ND ND ND ND 0 0 1 100 0.0028 0 0 3 0 0.00 0.071
PCB Aroclor 1016 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 0.00064 - - - 0 0.00 0.14
PCB Aroclor 1221 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 0.00064 - - - 1 100.00 0.005
PCB Aroclor 1232 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 0.00064 - - - 1 100.00 0.005
PCB Aroclor 1242 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 0.00064 - - - 1 100.00 0.008
PCB Aroclor 1248 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 0.00064 - - - 1 100.00 0.008
PCB Aroclor 1254 WS T 1 ug/l <0.099 <0.099 ND ND ND ND ND 0 0 1 100 0.00064 - - - 1 100.00 0.008
PCB Aroclor 1260 WS T 1 ug/l <0.099 <0.099 ND ND ND ND ND 0 0 1 100 0.00064 - - - 1 100.00 0.008
PCB Aroclor 1268 WS T 1 ug/l <0.099 <0.099 ND ND ND ND ND 0 0 1 100 0.00064 - - - - - -
PCB Aroclor-1262 WS T 1 ug/l <0.099 <0.099 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 0.00064 - - - - - -
SVOC 1,1'-Biphenyl WS T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - 1 100.00 0.083
SVOC 1,2,4,5-Tetrachlorobenzene WS T 1 ug/l <0.43 <0.43 ND ND ND ND ND 0 0 0 0 0.97 - - - 1 100.00 0.17
SVOC 1,4-Dioxane WS T 1 ug/l <3.1 <3.1 ND ND ND ND ND 0 0 - - - - - - 1 100.00 0.46
SVOC 2,2'-oxybis[1-chloropropane] WS T 1 ug/l <0.93 <0.93 ND ND ND ND ND 0 0 0 0 1400 - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WS T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - 0 0.00 24
SVOC 2,4,5-Trichlorophenol WS T 1 ug/l <0.49 <0.49 ND ND ND ND ND 0 0 0 0 1800 - - - 0 0.00 120
SVOC 2,4,6-Trichlorophenol WS T 1 ug/l <0.53 <0.53 ND ND ND ND ND 0 0 0 0 14 - - - 0 0.00 1.2
SVOC 2,4-Dichlorophenol WS T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 0 0 77 - - - 0 0.00 4.6
SVOC 2,4-Dimethylphenol WS T 1 ug/l <0.91 <0.91 ND ND ND ND ND 0 0 0 0 380 - - - 0 0.00 36
SVOC 2,4-Dinitrophenol WS T 1 ug/l <2.4 <2.4 ND ND ND ND ND 0 0 0 0 69 - - - 0 0.00 3.9
SVOC 2,4-Dinitrotoluene WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 0 0 1.1 - - - 1 100.00 0.24
SVOC 2,6-Dinitrotoluene WS T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 0 0 0.5 - - - 1 100.00 0.049
SVOC 2-Chloronaphthalene WS T 1 ug/l <0.61 <0.61 ND ND ND ND ND 0 0 0 0 1000 - - - - - -
SVOC 2-Chlorophenol WS T 1 ug/l <0.74 <0.74 ND ND ND ND ND 0 0 0 0 81 - - - 0 0.00 9.1
SVOC 2-Methylnaphthalene WS T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 - - - - - - 0 0.00 3.6
SVOC 2-Methylphenol WS T 1 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2-Nitroaniline WS T 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0 - - - - - - 0 0.00 19
SVOC 2-Nitrophenol WS T 1 ug/l <0.59 <0.59 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3 & 4 Methylphenol WS T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 1 100 0.21 - - - 1 100.00 0.13
SVOC 3-Nitroaniline WS T 1 ug/l <0.82 <0.82 ND ND ND ND ND 0 0 - - - - - - - - -
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Table 22. Round 2 Surface Water Analytical Results Statistical Summary – Human Health Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC 4,6-Dinitro-2-methylphenol WS T 1 ug/l <2 <2 ND ND ND ND ND 0 0 0 0 13 - - - - - -
SVOC 4-Bromophenyl phenyl ether WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol WS T 1 ug/l <0.76 <0.76 ND ND ND ND ND 0 0 0 0 3000 - - - - - -
SVOC 4-Chloroaniline WS T 1 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 - - - - - - 0 0.00 0.37
SVOC 4-Chlorophenyl phenyl ether WS T 1 ug/l <0.96 <0.96 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline WS T 1 ug/l <0.48 <0.48 ND ND ND ND ND 0 0 - - - - - - 0 0.00 3.8
SVOC 4-Nitrophenol WS T 1 ug/l <4.7 <4.7 ND ND ND ND ND 0 0 0 0 60 - - - - - -
SVOC Acenaphthene WS T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 0 0 670 - - - 0 0.00 53
SVOC Acenaphthylene WS T 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acetophenone WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 - - - - - - 0 0.00 190
SVOC Anthracene WS T 1 ug/l <0.57 <0.57 ND ND ND ND ND 0 0 0 0 8300 - - - 0 0.00 180
SVOC Atrazine WS T 1 ug/l <0.77 <0.77 ND ND ND ND ND 0 0 0 0 3 0 0 3 1 100.00 0.3
SVOC Benzaldehyde WS T 1 ug/l <0.86 <0.86 ND ND ND ND ND 0 0 - - - - - - 0 0.00 19
SVOC Benzo[a]anthracene WS T 1 ug/l 3.0 3.0 3.0 3.0 - 3.0 3.0 1 100 1 100 0.038 - - - - - -
SVOC Benzo[a]pyrene WS T 1 ug/l 3.9 3.9 3.9 3.9 - 3.9 3.9 1 100 1 100 0.038 1 100 0.2 1 100.00 0.003
SVOC Benzo[b]fluoranthene WS T 1 ug/l 10.0 10.0 10.0 10.0 - 10.0 10.0 1 100 1 100 0.038 - - - 1 100.00 0.034
SVOC Benzo[g,h,i]perylene WS T 1 ug/l 3.9 3.9 3.9 3.9 - 3.9 3.9 1 100 - - - - - - - - -
SVOC Benzo[k]fluoranthene WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 1 100 0.038 - - - 0 0.00 0.34
SVOC Bis(2-chloroethoxy)methane WS T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - 0 0.00 5.9
SVOC Bis(2-chloroethyl)ether WS T 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 0.3 - - - 1 100.00 0.014
SVOC Bis(2-ethylhexyl) phthalate WS T 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 0 0 6 0 0 6 0 0.00 5.6
SVOC Butyl benzyl phthalate WS T 1 ug/l <0.6 <0.6 ND ND ND ND ND 0 0 0 0 1500 - - - 0 0.00 16
SVOC Caprolactam WS T 1 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0.00 990
SVOC Carbazole WS T 1 ug/l <0.85 <0.85 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Chrysene WS T 1 ug/l 7.6 7.6 7.6 7.6 - 7.6 7.6 1 100 1 100 0.038 - - - 1 100.00 3.4
SVOC Dibenz(a,h)anthracene WS T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 1 100 0.038 - - - 1 100.00 0.003
SVOC Dibenzofuran WS T 1 ug/l <0.85 <0.85 ND ND ND ND ND 0 0 - - - - - - 0 0.00 0.79
SVOC Diethyl phthalate WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 0 0 17000 - - - - - -
SVOC Dimethyl phthalate WS T 1 ug/l <0.98 <0.98 ND ND ND ND ND 0 0 0 0 270000 - - - - - -
SVOC Di-n-butyl phthalate WS T 1 ug/l <0.82 <0.82 ND ND ND ND ND 0 0 0 0 2000 - - - - - -
SVOC Di-n-octyl phthalate WS T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - 0 0.00 20
SVOC Fluoranthene WS T 1 ug/l 9.3 9.3 9.3 9.3 - 9.3 9.3 1 100 0 0 130 - - - 0 0.00 80
SVOC Fluorene WS T 1 ug/l <0.8 <0.8 ND ND ND ND ND 0 0 0 0 1100 - - - 0 0.00 29
SVOC Hexachlorobenzene WS T 1 ug/l <0.47 <0.47 ND ND ND ND ND 0 0 1 100 0.0028 0 0 1 1 100.00 0.01
SVOC Hexachlorobutadiene WS T 1 ug/l <0.76 <0.76 ND ND ND ND ND 0 0 0 0 4.4 - - - 1 100.00 0.14
SVOC Hexachlorocyclopentadiene WS T 1 ug/l <0.61 <0.61 ND ND ND ND ND 0 0 0 0 40 0 0 50 1 100.00 0.041
SVOC Hexachloroethane WS T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 14 - - - 0 0.00 0.33
SVOC Indeno[1,2,3-cd]pyrene WS T 1 ug/l 3.1 3.1 3.1 3.1 - 3.1 3.1 1 100 1 100 0.038 - - - 1 100.00 0.034
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Table 22. Round 2 Surface Water Analytical Results Statistical Summary – Human Health Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC Isophorone WS T 1 ug/l <0.67 <0.67 ND ND ND ND ND 0 0 0 0 350 - - - 0 0.00 78
SVOC Naphthalene WS T 1 ug/l <0.8 <0.8 ND ND ND ND ND 0 0 0 0 100 - - - 1 100.00 0.17
SVOC Nitrobenzene WS T 1 ug/l <0.49 <0.49 ND ND ND ND ND 0 0 0 0 17 - - - 1 100.00 0.14
SVOC N-Nitrosodi-n-propylamine WS T 1 ug/l <0.83 <0.83 ND ND ND ND ND 0 0 1 100 0.05 - - - 1 100.00 0.011
SVOC N-Nitrosodiphenylamine WS T 1 ug/l <0.74 <0.74 ND ND ND ND ND 0 0 0 0 33 - - - 0 0.00 12
SVOC Pentachlorophenol WS T 1 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 1 100 1 1 100 1 1 100.00 0.041
SVOC Phenanthrene WS T 1 ug/l 1.5 1.5 1.5 1.5 - 1.5 1.5 1 100 - - - - - - - - -
SVOC Phenol WS T 1 ug/l <0.41 <0.41 ND ND ND ND ND 0 0 0 0 300 - - - 0 0.00 580
SVOC Pyrene WS T 1 ug/l 7.0 7.0 7.0 7.0 - 7.0 7.0 1 100 0 0 830 - - - 0 0.00 12
VOC 1,1,1-Trichloroethane WS T 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 200 0 0 200 0 0.00 800
VOC 1,1,2,2-Tetrachloroethane WS T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 1.7 - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WS T 1 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - - - - 0 0.00 5500
VOC 1,1,2-Trichloroethane WS T 1 ug/l <0.08 <0.08 ND ND ND ND ND 0 0 0 0 3 - - - - - -
VOC 1,1-Dichloroethane WS T 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 - - - - - - 0 0.00 2.8
VOC 1,1-Dichloroethene WS T 1 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 0 0 7 - - - - - -
VOC 1,2,3-Trichlorobenzene WS T 1 ug/l <0.35 <0.35 ND ND ND ND ND 0 0 - - - - - - 0 0.00 0.7
VOC 1,2,4-Trichlorobenzene WS T 1 ug/l <0.27 <0.27 ND ND ND ND ND 0 0 0 0 35 - - - 0 0.00 0.4
VOC 1,2-Dibromo-3-Chloropropane WS T 1 ug/l <0.23 <0.23 ND ND ND ND ND 0 0 0 0 0.2 0 0 0.2 1 100.00 3E-04
VOC 1,2-Dichlorobenzene WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 420 0 0 600 0 0.00 30
VOC 1,2-Dichloroethane WS T 1 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 3.8 0 0 5 0 0.00 0.17
VOC 1,2-Dichloropropane WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0.00 0.44
VOC 1,3-Dichlorobenzene WS T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 320 - - - - - -
VOC 1,4-Dichlorobenzene WS T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 75 0 0 75 0 0.00 0.48
VOC 2-Butanone (MEK) WS T 1 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 - - - - - - 0 0.00 560
VOC 2-Hexanone WS T 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 - - - - - - 0 0.00 3.8
VOC 4-Methyl-2-pentanone (MIBK) WS T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - 0 0.00 630
VOC Acetone WS T 1 ug/l 12.0 12.0 12.0 12.0 - 12.0 12.0 1 100 - - - - - - 0 0.00 1400
VOC Benzene WS T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0.00 0.46
VOC Bromoform WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 43 0 0 80 0 0.00 3.3
VOC Bromomethane WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 47 - - - 0 0.00 0.75
VOC Carbon disulfide WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - 0 0.00 81
VOC Carbon tetrachloride WS T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 2.3 0 0 5 0 0.00 0.46
VOC Chlorobenzene WS T 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0.00 7.8
VOC Chlorobromomethane WS T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - 0 0.00 8.3
VOC Chlorodibromomethane WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 4 0 0 80 0 0.00 0.87
VOC Chloroethane WS T 1 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - 0 0.00 2100
VOC Chloroform WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 57 0 0 80 0 0.00 0.22
VOC Chloromethane WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 30 - - - 0 0.00 19
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC cis-1,2-Dichloroethene WS T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 70 - - - - - -
VOC cis-1,3-Dichloropropene WS T 1 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 0 0 3.4 - - - - - -
VOC Cyclohexane WS T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - 0 0.00 1300
VOC Dichlorobromomethane WS T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 5.5 0 0 80 0 0.00 0.13
VOC Dichlorodifluoromethane WS T 1 ug/l <0.14 <0.14 ND ND ND ND ND 0 0 - - - - - - 0 0.00 20
VOC Ethylbenzene WS T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 0 0 530 0 0 700 0 0.00 1.5
VOC Ethylene Dibromide WS T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Isopropylbenzene WS T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methyl acetate WS T 1 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - 0 0.00 2000
VOC Methyl tert-butyl ether WS T 1 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 30 - - - 0 0.00 14
VOC Methylcyclohexane WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methylene Chloride WS T 1 ug/l <0.21 <0.21 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0.00 11
VOC m-Xylene & p-Xylene WS T 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 - - - - - - - - -
VOC o-Xylene WS T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0.00 19
VOC Styrene WS T 1 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0.00 120
VOC Tetrachloroethene WS T 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 5 - - - - - -
VOC Toluene WS T 1 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 1000 0 0 1000 0 0.00 110
VOC trans-1,2-Dichloroethene WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 100 - - - - - -
VOC trans-1,3-Dichloropropene WS T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 2 - - - - - -
VOC Trichloroethene WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 5 - - - - - -
VOC Trichlorofluoromethane WS T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0.00 520
VOC Vinyl chloride WS T 2 ug/l <0.06 <0.06 25.015 25.015 35.3341 2.5285 47.5015 1 50 1 50 0.25 1 50 2 2 100.00 0.019
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Table 23. Round 3 Surface Water Analytical Results Statistical Summary – Human Health Screening Levels
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GENCHEM Alkalinity WS T 24 ug/l  79,600  217,000  149,379  169,500  49,622  81,340  207,850 24 100 - - - - - - - - -
GENCHEM Ammonia WS T 24 ug/l <72 86.0 ND ND ND ND 75.44 2 8 - - - - - - - - -
GENCHEM Chloride WS T 24 ug/l 320.0  3,100  1,556  1,525 967.1837 370.15  3,044 24 100 - - - - - - - - -
GENCHEM Fluoride WS T 24 ug/l 84.2  2,600 373.9875 130.5 629.4292 87.095  1,896 24 100 0 0 4000 0 0 4000 24 100.00 80
GENCHEM Hardness as calcium carbonate WS T 24 ug/l  82,000  224,000  147,500  163,000  49,267  84,000  204,000 24 100 - - - - - - - - -
GENCHEM Nitrate Nitrite as N WS T 24 ug/l <100 273.0 136.0833 125.5 70.9972 ND 253.5 18 75 0 0 10000 0 0 10000 - - -
GENCHEM Orthophosphate as P WS T 17 ug/l <48 <48 ND ND ND ND ND 0 0 - - - - - - - - -
GENCHEM Sulfate WS T 24 ug/l  2,160  78,900  7,496  3,995  15,365  2,233  12,180 24 100 - - - - - - - - -
GENCHEM Total Dissolved Solids WS T 24 ug/l  82,000  296,000  152,875  164,000  55,438  85,300  230,650 24 100 - - - - - - - - -
GENCHEM Total Suspended Solids WS T 24 ug/l <1000  82,800  14,613  6,150  22,591 ND  74,395 20 83 - - - - - - - - -
METALS Aluminum WS T 24 ug/l <18.2  1,540 275.0375 106.0 435.2826 ND  1,360 20 83 - - - - - - 0 0.00 2000
METALS Antimony WS T 24 ug/l <0.62 0.78 0.4183 ND 0.1748 ND 0.7295 7 29 0 0 5.6 0 0 6 0 0.00 0.78
METALS Arsenic WS T 24 ug/l <0.64 2.2 ND ND ND ND 0.874 3 13 0 0 10 0 0 10 24 100.00 0.052
METALS Barium WS T 24 ug/l 63.4 244.0 117.0958 100.65 57.1348 70.545 238.7 24 100 0 0 1000 0 0 2000 0 0.00 380
METALS Beryllium WS T 24 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 4 0 0 4 0 0.00 2.5
METALS Cadmium WS T 24 ug/l <0.71 <0.71 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0.00 0.92
METALS Calcium WS T 24 ug/l  21,700  63,300  39,533  44,100  13,436  22,180  55,770 24 100 - - - - - - - - -
METALS Chromium WS T 24 ug/l <1.3 37.7 2.8563 ND 7.6379 ND 8.21 7 29 0 0 100 0 0 100 24 100.00 0.035
METALS Cobalt WS T 24 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 - - - - - - 24 100.00 0.6
METALS Copper WS T 24 ug/l <1.4 3.8 1.2 ND 0.9089 ND 3.235 7 29 0 0 1300 0 0 1300 0 0.00 80
METALS Cyanide, Free WS T 7 ug/l <1.5 8.0 3.7714 0.75 3.8437 0.75 8.7 3 43 0 0 140 0 0 200 7 100.00 0.15
METALS Cyanide, Total WS T 24 ug/l <2 24.7 3.8167 ND 6.5206 ND 19.8 5 21 0 0 140 0 0 200 24 100.00 0.15
METALS Iron WS T 24 ug/l <42.4  1,640 296.4083 105.5 461.6047 ND  1,490 17 71 - - - - - - 2 8.33 1400
METALS Lead WS T 24 ug/l <0.38 1.2 0.3313 ND 0.2989 ND 1.1145 6 25 0 0 15 0 0 15 0 0.00 15
METALS Magnesium WS T 24 ug/l  6,060  14,000  9,794  10,350  3,076  6,162  13,900 24 100 - - - - - - - - -
METALS Manganese WS T 24 ug/l <2.5 52.0 11.9292 5.65 14.3909 ND 47.955 21 88 - - - - - - 2 8.33 43
METALS Mercury WS T 24 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 24 100 0.05 0 0 2 24 100.00 0.063
METALS Nickel WS T 24 ug/l <1.4 1.9 ND ND ND ND 1.295 2 8 0 0 100 - - - 0 0.00 39
METALS Potassium WS T 24 ug/l 367.0  1,100 564.875 532.5 165.2953 369.5 770.95 24 100 - - - - - - - - -
METALS Selenium WS T 24 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 50 0 0 50 0 0.00 10
METALS Silver WS T 24 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 - - - 0 0.00 9.4
METALS Sodium WS T 24 ug/l  1,010  26,300  3,808  2,425  5,042  1,030  5,493 24 100 - - - - - - - - -
METALS Thallium WS T 24 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 0.24 0 0 2 24 100.00 0.02
METALS Vanadium WS T 24 ug/l <1.9 6.9 ND ND ND ND 1.7575 2 8 - - - - - - 0 0.00 8.6
METALS Zinc WS T 24 ug/l <7 <7 ND ND ND ND ND 0 0 0 0 2000 - - - 0 0.00 600
METALS Cyanide, Total WS T 23 ug/l <2 197.0 13.6609 ND 43.0212 ND 70.63 4 17 1 4 140 0 0 200 23 100.00 0.15
METALS Iron WS T 23 ug/l <42.4  1,210 303.9826 ND 405.5771 ND  1,068 10 43 - - - - - - 0 0.00 1400
METALS Iron WS DI 23 ug/l <42.4 164.0 ND ND ND ND 60.05 3 13 - - - - - - 0 0.00 1400

DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

METALS Lead WS T 23 ug/l <0.38 7.6 0.6578 ND 1.5308 ND 0.961 9 39 0 0 15 0 0 15 0 0.00 15
METALS Lead WS DI 23 ug/l <0.38 <0.38 ND ND ND ND ND 0 0 0 0 15 0 0 15 0 0.00 15
METALS Magnesium WS DI 23 ug/l 384.0  14,800  8,824  11,000  4,017  4,465  13,160 23 100 - - - - - - - - -
METALS Magnesium WS T 23 ug/l 804.0  16,300  9,676  12,100  4,145  4,681  13,930 23 100 - - - - - - - - -
METALS Manganese WS T 23 ug/l <2.5 43.2 14.0609 8.1 13.2947 ND 36.92 20 87 - - - - - - 1 4.35 43
METALS Manganese WS DI 23 ug/l <2.5 31.8 5.2261 2.5 8.1144 ND 25.64 12 52 - - - - - - 0 0.00 43
METALS Mercury WS DI 23 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 23 100 0.05 0 0 2 23 100.00 0.063
METALS Mercury WS T 23 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 23 100 0.05 0 0 2 23 100.00 0.063
METALS Nickel WS DI 23 ug/l <1.4 32.2 ND ND ND ND 19.96 2 9 0 0 100 - - - 0 0.00 39
METALS Nickel WS T 23 ug/l <1.4 55.9 ND ND ND ND 1.96 2 9 0 0 100 - - - 1 4.35 39
METALS Potassium WS DI 23 ug/l 237.0 970.0 433.4348 419.0 190.8824 240.6 759.2 23 100 - - - - - - - - -
METALS Potassium WS T 23 ug/l 242.0  1,060 535.6522 480.0 186.9316 248.0 809.5 23 100 - - - - - - - - -
METALS Selenium WS DI 23 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 50 0 0 50 0 0.00 10
METALS Selenium WS T 23 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 50 0 0 50 0 0.00 10
METALS Silver WS DI 23 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 - - - 0 0.00 9.4
METALS Silver WS T 23 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 - - - 0 0.00 9.4
METALS Sodium WS DI 23 ug/l 562.0  23,500  3,824  2,020  5,408 570.4  13,910 23 100 - - - - - - - - -
METALS Sodium WS T 23 ug/l 666.0  25,800  4,300  2,220  6,134 678.5  17,450 23 100 - - - - - - - - -
METALS Thallium WS T 23 ug/l <0.26 0.27 ND ND ND ND ND 1 4 1 4 0.24 0 0 2 23 100.00 0.02
METALS Thallium WS DI 23 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 0.24 0 0 2 23 100.00 0.02
METALS Vanadium WS DI 23 ug/l <1.9 4.3 ND ND ND ND ND 1 4 - - - - - - 0 0.00 8.6
METALS Vanadium WS T 23 ug/l <1.9 18.0 ND ND ND ND ND 1 4 - - - - - - 1 4.35 8.6
METALS Zinc WS T 23 ug/l <7 537.0 28.5739 ND 110.8994 ND 15.09 6 26 0 0 2000 - - - 0 0.00 600
METALS Zinc WS DI 23 ug/l <7 512.0 ND ND ND ND ND 1 4 0 0 2000 - - - 0 0.00 600
OC_PEST 4,4'-DDD WS T 1 ug/l <0.006 <0.006 ND ND ND ND ND 0 0 0 0 0.0031 - - - 0 0.00 0.032
OC_PEST 4,4'-DDE WS T 1 ug/l <0.002 <0.002 ND ND ND ND ND 0 0 0 0 0.0022 - - - 0 0.00 0.046
OC_PEST 4,4'-DDT WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.0022 - - - 0 0.00 0.23
OC_PEST Aldrin WS T 1 ug/l <0.003 <0.003 ND ND ND ND ND 0 0 1 100 0.00049 - - - 1 100.00 9E-04
OC_PEST alpha-BHC WS T 1 ug/l <0.007 <0.007 ND ND ND ND ND 0 0 0 0 0.026 - - - 0 0.00 0.007
OC_PEST alpha-Chlordane WS T 1 ug/l <0.002 <0.002 ND ND ND ND ND 0 0 0 0 0.008 - - - - - -
OC_PEST beta-BHC WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.091 - - - 0 0.00 0.025
OC_PEST delta-BHC WS T 1 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Dieldrin WS T 1 ug/l <0.003 <0.003 ND ND ND ND ND 0 0 1 100 0.00052 - - - 0 0.00 0.002
OC_PEST Endosulfan I WS T 1 ug/l <0.002 <0.002 ND ND ND ND ND 0 0 0 0 62 - - - - - -
OC_PEST Endosulfan II WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 62 - - - - - -
OC_PEST Endosulfan sulfate WS T 1 ug/l <0.006 <0.006 ND ND ND ND ND 0 0 0 0 62 - - - - - -
OC_PEST Endrin WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.059 0 0 2 0 0.00 0.23
OC_PEST Endrin aldehyde WS T 1 ug/l <0.008 <0.008 ND ND ND ND ND 0 0 0 0 0.29 - - - - - -
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

OC_PEST Endrin ketone WS T 1 ug/l <0.008 <0.008 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST gamma-BHC (Lindane) WS T 1 ug/l <0.012 <0.012 ND ND ND ND ND 0 0 0 0 0.2 0 0 0.2 0 0.00 0.042
OC_PEST gamma-Chlordane WS T 1 ug/l <0.003 <0.003 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Heptachlor WS T 1 ug/l <0.003 <0.003 ND ND ND ND ND 0 0 1 100 0.00079 0 0 0.4 1 100.00 0.001
OC_PEST Heptachlor epoxide WS T 1 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 1 100 0.00039 0 0 0.2 1 100.00 0.001
OC_PEST Methoxychlor WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 40 0 0 40 0 0.00 3.7
OC_PEST Toxaphene WS T 1 ug/l <0.11 <0.11 ND ND ND ND ND 0 0 1 100 0.0028 0 0 3 0 0.00 0.071
PCB Aroclor 1016 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 0.00064 - - - 0 0.00 0.14
PCB Aroclor 1221 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 0.00064 - - - 1 100.00 0.005
PCB Aroclor 1232 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 0.00064 - - - 1 100.00 0.005
PCB Aroclor 1242 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 0.00064 - - - 1 100.00 0.008
PCB Aroclor 1248 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 0.00064 - - - 1 100.00 0.008
PCB Aroclor 1254 WS T 1 ug/l <0.099 <0.099 ND ND ND ND ND 0 0 1 100 0.00064 - - - 1 100.00 0.008
PCB Aroclor 1260 WS T 1 ug/l <0.099 <0.099 ND ND ND ND ND 0 0 1 100 0.00064 - - - 1 100.00 0.008
PCB Aroclor 1268 WS T 1 ug/l <0.099 <0.099 ND ND ND ND ND 0 0 1 100 0.00064 - - - - - -
PCB Aroclor-1262 WS T 1 ug/l <0.099 <0.099 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 0.00064 - - - - - -
SVOC 1,1'-Biphenyl WS T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - 1 100.00 0.083
SVOC 1,2,4,5-Tetrachlorobenzene WS T 1 ug/l <0.43 <0.43 ND ND ND ND ND 0 0 0 0 0.97 - - - 1 100.00 0.17
SVOC 1,4-Dioxane WS T 1 ug/l <3.1 <3.1 ND ND ND ND ND 0 0 - - - - - - 1 100.00 0.46
SVOC 2,2'-oxybis[1-chloropropane] WS T 1 ug/l <0.93 <0.93 ND ND ND ND ND 0 0 0 0 1400 - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WS T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - 0 0.00 24
SVOC 2,4,5-Trichlorophenol WS T 1 ug/l <0.49 <0.49 ND ND ND ND ND 0 0 0 0 1800 - - - 0 0.00 120
SVOC 2,4,6-Trichlorophenol WS T 1 ug/l <0.53 <0.53 ND ND ND ND ND 0 0 0 0 14 - - - 0 0.00 1.2
SVOC 2,4-Dichlorophenol WS T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 0 0 77 - - - 0 0.00 4.6
SVOC 2,4-Dimethylphenol WS T 1 ug/l <0.91 <0.91 ND ND ND ND ND 0 0 0 0 380 - - - 0 0.00 36
SVOC 2,4-Dinitrophenol WS T 1 ug/l <2.4 <2.4 ND ND ND ND ND 0 0 0 0 69 - - - 0 0.00 3.9
SVOC 2,4-Dinitrotoluene WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 0 0 1.1 - - - 1 100.00 0.24
SVOC 2,6-Dinitrotoluene WS T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 0 0 0.5 - - - 1 100.00 0.049
SVOC 2-Chloronaphthalene WS T 1 ug/l <0.61 <0.61 ND ND ND ND ND 0 0 0 0 1000 - - - - - -
SVOC 2-Chlorophenol WS T 1 ug/l <0.74 <0.74 ND ND ND ND ND 0 0 0 0 81 - - - 0 0.00 9.1
SVOC 2-Methylnaphthalene WS T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 - - - - - - 0 0.00 3.6
SVOC 2-Methylphenol WS T 1 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2-Nitroaniline WS T 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0 - - - - - - 0 0.00 19
SVOC 2-Nitrophenol WS T 1 ug/l <0.59 <0.59 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3 & 4 Methylphenol WS T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 1 100 0.21 - - - 1 100.00 0.13
SVOC 3-Nitroaniline WS T 1 ug/l <0.82 <0.82 ND ND ND ND ND 0 0 - - - - - - - - -
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC 4,6-Dinitro-2-methylphenol WS T 1 ug/l <2 <2 ND ND ND ND ND 0 0 0 0 13 - - - - - -
SVOC 4-Bromophenyl phenyl ether WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol WS T 1 ug/l <0.76 <0.76 ND ND ND ND ND 0 0 0 0 3000 - - - - - -
SVOC 4-Chloroaniline WS T 1 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 - - - - - - 0 0.00 0.37
SVOC 4-Chlorophenyl phenyl ether WS T 1 ug/l <0.96 <0.96 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline WS T 1 ug/l <0.48 <0.48 ND ND ND ND ND 0 0 - - - - - - 0 0.00 3.8
SVOC 4-Nitrophenol WS T 1 ug/l <4.7 <4.7 ND ND ND ND ND 0 0 0 0 60 - - - - - -
SVOC Acenaphthene WS T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 0 0 670 - - - 0 0.00 53
SVOC Acenaphthylene WS T 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acetophenone WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 - - - - - - 0 0.00 190
SVOC Anthracene WS T 1 ug/l <0.57 <0.57 ND ND ND ND ND 0 0 0 0 8300 - - - 0 0.00 180
SVOC Atrazine WS T 1 ug/l <0.77 <0.77 ND ND ND ND ND 0 0 0 0 3 0 0 3 1 100.00 0.3
SVOC Benzaldehyde WS T 1 ug/l <0.86 <0.86 ND ND ND ND ND 0 0 - - - - - - 0 0.00 19
SVOC Benzo[a]anthracene WS T 1 ug/l 3.0 3.0 3.0 3.0 - 3.0 3.0 1 100 1 100 0.038 - - - - - -
SVOC Benzo[a]pyrene WS T 1 ug/l 3.9 3.9 3.9 3.9 - 3.9 3.9 1 100 1 100 0.038 1 100 0.2 1 100.00 0.003
SVOC Benzo[b]fluoranthene WS T 1 ug/l 10.0 10.0 10.0 10.0 - 10.0 10.0 1 100 1 100 0.038 - - - 1 100.00 0.034
SVOC Benzo[g,h,i]perylene WS T 1 ug/l 3.9 3.9 3.9 3.9 - 3.9 3.9 1 100 - - - - - - - - -
SVOC Benzo[k]fluoranthene WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 1 100 0.038 - - - 0 0.00 0.34
SVOC Bis(2-chloroethoxy)methane WS T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - 0 0.00 5.9
SVOC Bis(2-chloroethyl)ether WS T 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 0.3 - - - 1 100.00 0.014
SVOC Bis(2-ethylhexyl) phthalate WS T 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 0 0 6 0 0 6 0 0.00 5.6
SVOC Butyl benzyl phthalate WS T 1 ug/l <0.6 <0.6 ND ND ND ND ND 0 0 0 0 1500 - - - 0 0.00 16
SVOC Caprolactam WS T 1 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0.00 990
SVOC Carbazole WS T 1 ug/l <0.85 <0.85 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Chrysene WS T 1 ug/l 7.6 7.6 7.6 7.6 - 7.6 7.6 1 100 1 100 0.038 - - - 1 100.00 3.4
SVOC Dibenz(a,h)anthracene WS T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 1 100 0.038 - - - 1 100.00 0.003
SVOC Dibenzofuran WS T 1 ug/l <0.85 <0.85 ND ND ND ND ND 0 0 - - - - - - 0 0.00 0.79
SVOC Diethyl phthalate WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 0 0 17000 - - - - - -
SVOC Dimethyl phthalate WS T 1 ug/l <0.98 <0.98 ND ND ND ND ND 0 0 0 0 270000 - - - - - -
SVOC Di-n-butyl phthalate WS T 1 ug/l <0.82 <0.82 ND ND ND ND ND 0 0 0 0 2000 - - - - - -
SVOC Di-n-octyl phthalate WS T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - 0 0.00 20
SVOC Fluoranthene WS T 1 ug/l 9.3 9.3 9.3 9.3 - 9.3 9.3 1 100 0 0 130 - - - 0 0.00 80
SVOC Fluorene WS T 1 ug/l <0.8 <0.8 ND ND ND ND ND 0 0 0 0 1100 - - - 0 0.00 29
SVOC Hexachlorobenzene WS T 1 ug/l <0.47 <0.47 ND ND ND ND ND 0 0 1 100 0.0028 0 0 1 1 100.00 0.01
SVOC Hexachlorobutadiene WS T 1 ug/l <0.76 <0.76 ND ND ND ND ND 0 0 0 0 4.4 - - - 1 100.00 0.14
SVOC Hexachlorocyclopentadiene WS T 1 ug/l <0.61 <0.61 ND ND ND ND ND 0 0 0 0 40 0 0 50 1 100.00 0.041
SVOC Hexachloroethane WS T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 14 - - - 0 0.00 0.33
SVOC Indeno[1,2,3-cd]pyrene WS T 1 ug/l 3.1 3.1 3.1 3.1 - 3.1 3.1 1 100 1 100 0.038 - - - 1 100.00 0.034
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC Isophorone WS T 1 ug/l <0.67 <0.67 ND ND ND ND ND 0 0 0 0 350 - - - 0 0.00 78
SVOC Naphthalene WS T 1 ug/l <0.8 <0.8 ND ND ND ND ND 0 0 0 0 100 - - - 1 100.00 0.17
SVOC Nitrobenzene WS T 1 ug/l <0.49 <0.49 ND ND ND ND ND 0 0 0 0 17 - - - 1 100.00 0.14
SVOC N-Nitrosodi-n-propylamine WS T 1 ug/l <0.83 <0.83 ND ND ND ND ND 0 0 1 100 0.05 - - - 1 100.00 0.011
SVOC N-Nitrosodiphenylamine WS T 1 ug/l <0.74 <0.74 ND ND ND ND ND 0 0 0 0 33 - - - 0 0.00 12
SVOC Pentachlorophenol WS T 1 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 1 100 1 1 100 1 1 100.00 0.041
SVOC Phenanthrene WS T 1 ug/l 1.5 1.5 1.5 1.5 - 1.5 1.5 1 100 - - - - - - - - -
SVOC Phenol WS T 1 ug/l <0.41 <0.41 ND ND ND ND ND 0 0 0 0 300 - - - 0 0.00 580
SVOC Pyrene WS T 1 ug/l 7.0 7.0 7.0 7.0 - 7.0 7.0 1 100 0 0 830 - - - 0 0.00 12
VOC 1,1,1-Trichloroethane WS T 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 200 0 0 200 0 0.00 800
VOC 1,1,2,2-Tetrachloroethane WS T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 1.7 - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WS T 1 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - - - - 0 0.00 5500
VOC 1,1,2-Trichloroethane WS T 1 ug/l <0.08 <0.08 ND ND ND ND ND 0 0 0 0 3 - - - - - -
VOC 1,1-Dichloroethane WS T 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 - - - - - - 0 0.00 2.8
VOC 1,1-Dichloroethene WS T 1 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 0 0 7 - - - - - -
VOC 1,2,3-Trichlorobenzene WS T 1 ug/l <0.35 <0.35 ND ND ND ND ND 0 0 - - - - - - 0 0.00 0.7
VOC 1,2,4-Trichlorobenzene WS T 1 ug/l <0.27 <0.27 ND ND ND ND ND 0 0 0 0 35 - - - 0 0.00 0.4
VOC 1,2-Dibromo-3-Chloropropane WS T 1 ug/l <0.23 <0.23 ND ND ND ND ND 0 0 0 0 0.2 0 0 0.2 1 100.00 3E-04
VOC 1,2-Dichlorobenzene WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 420 0 0 600 0 0.00 30
VOC 1,2-Dichloroethane WS T 1 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 3.8 0 0 5 0 0.00 0.17
VOC 1,2-Dichloropropane WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0.00 0.44
VOC 1,3-Dichlorobenzene WS T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 320 - - - - - -
VOC 1,4-Dichlorobenzene WS T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 75 0 0 75 0 0.00 0.48
VOC 2-Butanone (MEK) WS T 1 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 - - - - - - 0 0.00 560
VOC 2-Hexanone WS T 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 - - - - - - 0 0.00 3.8
VOC 4-Methyl-2-pentanone (MIBK) WS T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - 0 0.00 630
VOC Acetone WS T 1 ug/l 12.0 12.0 12.0 12.0 - 12.0 12.0 1 100 - - - - - - 0 0.00 1400
VOC Benzene WS T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0.00 0.46
VOC Bromoform WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 43 0 0 80 0 0.00 3.3
VOC Bromomethane WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 47 - - - 0 0.00 0.75
VOC Carbon disulfide WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - 0 0.00 81
VOC Carbon tetrachloride WS T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 2.3 0 0 5 0 0.00 0.46
VOC Chlorobenzene WS T 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0.00 7.8
VOC Chlorobromomethane WS T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - 0 0.00 8.3
VOC Chlorodibromomethane WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 4 0 0 80 0 0.00 0.87
VOC Chloroethane WS T 1 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - 0 0.00 2100
VOC Chloroform WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 57 0 0 80 0 0.00 0.22
VOC Chloromethane WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 30 - - - 0 0.00 19

ROUX ASSOCIATES, INC. 5 of 6  2476.0001Y004.170/T23



Table 23. Round 3 Surface Water Analytical Results Statistical Summary – Human Health Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

G
ro

up

D
et

er
m

in
an

d

M
at

ri
x

Fr
ac

tio
n

N
o.

 o
f R

es
ul

ts

U
ni

t

M
in

M
ax

M
ea

n

M
ed

ia
n

St
an

da
rd

 D
ev

ia
tio

n

5t
h 

Pe
rc

en
til

e

95
th

 P
er

ce
nt

ile

# 
> 

L
O

D

%
 >

 L
O

D

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC cis-1,2-Dichloroethene WS T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 70 - - - - - -
VOC cis-1,3-Dichloropropene WS T 1 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 0 0 3.4 - - - - - -
VOC Cyclohexane WS T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - 0 0.00 1300
VOC Dichlorobromomethane WS T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 5.5 0 0 80 0 0.00 0.13
VOC Dichlorodifluoromethane WS T 1 ug/l <0.14 <0.14 ND ND ND ND ND 0 0 - - - - - - 0 0.00 20
VOC Ethylbenzene WS T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 0 0 530 0 0 700 0 0.00 1.5
VOC Ethylene Dibromide WS T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Isopropylbenzene WS T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methyl acetate WS T 1 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - 0 0.00 2000
VOC Methyl tert-butyl ether WS T 1 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 30 - - - 0 0.00 14
VOC Methylcyclohexane WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methylene Chloride WS T 1 ug/l <0.21 <0.21 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0.00 11
VOC m-Xylene & p-Xylene WS T 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 - - - - - - - - -
VOC o-Xylene WS T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0.00 19
VOC Styrene WS T 1 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0.00 120
VOC Tetrachloroethene WS T 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 5 - - - - - -
VOC Toluene WS T 1 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 1000 0 0 1000 0 0.00 110
VOC trans-1,2-Dichloroethene WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 100 - - - - - -
VOC trans-1,3-Dichloropropene WS T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 2 - - - - - -
VOC Trichloroethene WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 5 - - - - - -
VOC Trichlorofluoromethane WS T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0.00 520
VOC Vinyl chloride WS T 2 ug/l <0.06 <0.06 ND ND ND ND ND 0 0 1 50 0.25 1 50 2 2 100.00 0.019
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GENCHEM Alkalinity WS T 23 ug/l  13,900  233,000  137,570  175,000  62,105  69,000  199,100 23 100 - - - - - - - - -
GENCHEM Ammonia WS T 23 ug/l <72  1,840 122.7435 ND 375.0499 ND 122.27 4 17 - - - - - - - - -
GENCHEM Chloride WS T 23 ug/l 227.0  2,300  1,129  1,390 671.2694 241.2  1,759 23 100 - - - - - - - - -
GENCHEM Fluoride WS DI 23 ug/l 109.0  21,500  1,174 130.0  4,446 117.1  1,730 23 100 1 4 4000 1 4 4000 23 100.00 80
GENCHEM Fluoride WS T 23 ug/l 118.0  22,400  1,213 135.0  4,630 119.2  1,586 23 100 1 4 4000 1 4 4000 23 100.00 80
GENCHEM Hardness as calcium carbonate WS T 23 ug/l  50,000  216,000  132,957  164,000  54,954  66,400  187,600 23 100 - - - - - - - - -
GENCHEM Nitrate Nitrite as N WS T 23 ug/l <100  1,700 262.6087 127.0 434.6847 ND  1,428 19 83 0 0 10000 0 0 10000 - - -
GENCHEM Orthophosphate as P WS T 23 ug/l <48 <48 ND ND ND ND ND 0 0 - - - - - - - - -
GENCHEM Sulfate WS T 23 ug/l  1,880  20,300  4,050  2,620  4,275  1,901  11,841 23 100 - - - - - - - - -
GENCHEM Sulfide WS T 23 ug/l <579 <579 ND ND ND ND ND 0 0 - - - - - - - - -
GENCHEM Total Dissolved Solids WS T 23 ug/l  62,000  336,000  157,652  191,000  75,904  71,100  249,300 23 100 - - - - - - - - -
GENCHEM Total Suspended Solids WS T 23 ug/l <1000  70,500  25,187  18,400  23,792 ND  61,900 19 83 - - - - - - - - -
METALS Aluminum WS T 23 ug/l <18.2  8,630 622.5261 49.5  1,778 ND 987.9 16 70 - - - - - - 1 4.35 2000
METALS Aluminum WS DI 23 ug/l <18.2  4,780 ND ND ND ND ND 1 4 - - - - - - 1 4.35 2000
METALS Antimony WS DI 23 ug/l <0.62 7.2 ND ND ND ND ND 1 4 1 4 5.6 1 4 6 1 4.35 0.78
METALS Antimony WS T 23 ug/l <0.62 7.7 ND ND ND ND ND 1 4 1 4 5.6 1 4 6 1 4.35 0.78
METALS Arsenic WS DI 23 ug/l <0.64 1.0 ND ND ND ND 0.906 3 13 0 0 10 0 0 10 23 100.00 0.052
METALS Arsenic WS T 23 ug/l <0.64 2.4 ND ND ND ND 0.815 2 9 0 0 10 0 0 10 23 100.00 0.052
METALS Barium WS DI 23 ug/l 26.4 270.0 99.5652 86.5 58.6305 63.61 242.6 23 100 0 0 1000 0 0 2000 0 0.00 380
METALS Barium WS T 23 ug/l 43.4 275.0 108.3391 88.8 60.22 62.86 248.7 23 100 0 0 1000 0 0 2000 0 0.00 380
METALS Beryllium WS DI 23 ug/l <0.24 0.51 ND ND ND ND ND 1 4 0 0 4 0 0 4 0 0.00 2.5
METALS Beryllium WS T 23 ug/l <0.24 0.71 ND ND ND ND ND 1 4 0 0 4 0 0 4 0 0.00 2.5
METALS Cadmium WS DI 23 ug/l <0.71 2.5 ND ND ND ND ND 1 4 0 0 5 0 0 5 1 4.35 0.92
METALS Cadmium WS T 23 ug/l <0.71 3.0 ND ND ND ND ND 1 4 0 0 5 0 0 5 1 4.35 0.92
METALS Calcium WS DI 23 ug/l  7,020  54,100  35,697  39,800  15,709  18,200  52,030 23 100 - - - - - - - - -
METALS Calcium WS T 23 ug/l  7,860  62,400  37,246  41,100  16,543  17,610  54,440 23 100 - - - - - - - - -
METALS Chromium WS T 23 ug/l <1.3 2.7 ND ND ND ND ND 1 4 0 0 100 0 0 100 23 100.00 0.035
METALS Chromium WS DI 23 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 0 0 100 23 100.00 0.035
METALS Cobalt WS T 23 ug/l <1.3 1.6 ND ND ND ND ND 1 4 - - - - - - 23 100.00 0.6
METALS Cobalt WS DI 23 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 - - - - - - 23 100.00 0.6
METALS Copper WS T 23 ug/l <1.4 16.5 1.713 ND 3.3718 ND 4.96 5 22 0 0 1300 0 0 1300 0 0.00 80
METALS Copper WS DI 23 ug/l <1.4 26.4 ND ND ND ND 2.9 3 13 0 0 1300 0 0 1300 0 0.00 80
METALS Cyanide, Free WS DI 7 ug/l <1.5 42.2 8.2857 1.7 15.0962 ND 31.22 5 71 0 0 140 0 0 200 7 100.00 0.15
METALS Cyanide, Free WS T 7 ug/l <1.5 45.6 8.2214 2.1 16.5397 ND 33.15 4 57 0 0 140 0 0 200 7 100.00 0.15
METALS Cyanide, Total WS DI 23 ug/l <2 162.0 12.0739 ND 35.5998 ND 62.63 5 22 1 4 140 0 0 200 23 100.00 0.15
METALS Cyanide, Total WS T 23 ug/l <2 197.0 13.6609 ND 43.0212 ND 70.63 4 17 1 4 140 0 0 200 23 100.00 0.15
METALS Iron WS T 23 ug/l <42.4  1,210 303.9826 ND 405.5771 ND  1,068 10 43 - - - - - - 0 0.00 1400
METALS Iron WS DI 23 ug/l <42.4 164.0 ND ND ND ND 60.05 3 13 - - - - - - 0 0.00 1400

DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

METALS Lead WS T 23 ug/l <0.38 7.6 0.6578 ND 1.5308 ND 0.961 9 39 0 0 15 0 0 15 0 0.00 15
METALS Lead WS DI 23 ug/l <0.38 <0.38 ND ND ND ND ND 0 0 0 0 15 0 0 15 0 0.00 15
METALS Magnesium WS DI 23 ug/l 384.0  14,800  8,824  11,000  4,017  4,465  13,160 23 100 - - - - - - - - -
METALS Magnesium WS T 23 ug/l 804.0  16,300  9,676  12,100  4,145  4,681  13,930 23 100 - - - - - - - - -
METALS Manganese WS T 23 ug/l <2.5 43.2 14.0609 8.1 13.2947 ND 36.92 20 87 - - - - - - 1 4.35 43
METALS Manganese WS DI 23 ug/l <2.5 31.8 5.2261 2.5 8.1144 ND 25.64 12 52 - - - - - - 0 0.00 43
METALS Mercury WS DI 23 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 23 100 0.05 0 0 2 23 100.00 0.063
METALS Mercury WS T 23 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 23 100 0.05 0 0 2 23 100.00 0.063
METALS Nickel WS DI 23 ug/l <1.4 32.2 ND ND ND ND 19.96 2 9 0 0 100 - - - 0 0.00 39
METALS Nickel WS T 23 ug/l <1.4 55.9 ND ND ND ND 1.96 2 9 0 0 100 - - - 1 4.35 39
METALS Potassium WS DI 23 ug/l 237.0 970.0 433.4348 419.0 190.8824 240.6 759.2 23 100 - - - - - - - - -
METALS Potassium WS T 23 ug/l 242.0  1,060 535.6522 480.0 186.9316 248.0 809.5 23 100 - - - - - - - - -
METALS Selenium WS DI 23 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 50 0 0 50 0 0.00 10
METALS Selenium WS T 23 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 50 0 0 50 0 0.00 10
METALS Silver WS DI 23 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 - - - 0 0.00 9.4
METALS Silver WS T 23 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 100 - - - 0 0.00 9.4
METALS Sodium WS DI 23 ug/l 562.0  23,500  3,824  2,020  5,408 570.4  13,910 23 100 - - - - - - - - -
METALS Sodium WS T 23 ug/l 666.0  25,800  4,300  2,220  6,134 678.5  17,450 23 100 - - - - - - - - -
METALS Thallium WS T 23 ug/l <0.26 0.27 ND ND ND ND ND 1 4 1 4 0.24 0 0 2 23 100.00 0.02
METALS Thallium WS DI 23 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 0.24 0 0 2 23 100.00 0.02
METALS Vanadium WS DI 23 ug/l <1.9 4.3 ND ND ND ND ND 1 4 - - - - - - 0 0.00 8.6
METALS Vanadium WS T 23 ug/l <1.9 18.0 ND ND ND ND ND 1 4 - - - - - - 1 4.35 8.6
METALS Zinc WS T 23 ug/l <7 537.0 28.5739 ND 110.8994 ND 15.09 6 26 0 0 2000 - - - 0 0.00 600
METALS Zinc WS DI 23 ug/l <7 512.0 ND ND ND ND ND 1 4 0 0 2000 - - - 0 0.00 600
OC_PEST 4,4'-DDD WS T 1 ug/l <0.006 <0.006 ND ND ND ND ND 0 0 0 0 0.0031 - - - 0 0.00 0.032
OC_PEST 4,4'-DDE WS T 1 ug/l <0.002 <0.002 ND ND ND ND ND 0 0 0 0 0.0022 - - - 0 0.00 0.046
OC_PEST 4,4'-DDT WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.0022 - - - 0 0.00 0.23
OC_PEST Aldrin WS T 1 ug/l <0.003 <0.003 ND ND ND ND ND 0 0 1 100 0.00049 - - - 1 100.00 9E-04
OC_PEST alpha-BHC WS T 1 ug/l <0.007 <0.007 ND ND ND ND ND 0 0 0 0 0.026 - - - 0 0.00 0.007
OC_PEST alpha-Chlordane WS T 1 ug/l <0.002 <0.002 ND ND ND ND ND 0 0 0 0 0.008 - - - - - -
OC_PEST beta-BHC WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.091 - - - 0 0.00 0.025
OC_PEST delta-BHC WS T 1 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Dieldrin WS T 1 ug/l <0.003 <0.003 ND ND ND ND ND 0 0 1 100 0.00052 - - - 0 0.00 0.002
OC_PEST Endosulfan I WS T 1 ug/l <0.002 <0.002 ND ND ND ND ND 0 0 0 0 62 - - - - - -
OC_PEST Endosulfan II WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 62 - - - - - -
OC_PEST Endosulfan sulfate WS T 1 ug/l <0.006 <0.006 ND ND ND ND ND 0 0 0 0 62 - - - - - -
OC_PEST Endrin WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.059 0 0 2 0 0.00 0.23
OC_PEST Endrin aldehyde WS T 1 ug/l <0.008 <0.008 ND ND ND ND ND 0 0 0 0 0.29 - - - - - -
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

OC_PEST Endrin ketone WS T 1 ug/l <0.008 <0.008 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST gamma-BHC (Lindane) WS T 1 ug/l <0.012 <0.012 ND ND ND ND ND 0 0 0 0 0.2 0 0 0.2 0 0.00 0.042
OC_PEST gamma-Chlordane WS T 1 ug/l <0.003 <0.003 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Heptachlor WS T 1 ug/l <0.003 <0.003 ND ND ND ND ND 0 0 1 100 0.00079 0 0 0.4 1 100.00 0.001
OC_PEST Heptachlor epoxide WS T 1 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 1 100 0.00039 0 0 0.2 1 100.00 0.001
OC_PEST Methoxychlor WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 40 0 0 40 0 0.00 3.7
OC_PEST Toxaphene WS T 1 ug/l <0.11 <0.11 ND ND ND ND ND 0 0 1 100 0.0028 0 0 3 0 0.00 0.071
PCB Aroclor 1016 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 0.00064 - - - 0 0.00 0.14
PCB Aroclor 1221 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 0.00064 - - - 1 100.00 0.005
PCB Aroclor 1232 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 0.00064 - - - 1 100.00 0.005
PCB Aroclor 1242 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 0.00064 - - - 1 100.00 0.008
PCB Aroclor 1248 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 0.00064 - - - 1 100.00 0.008
PCB Aroclor 1254 WS T 1 ug/l <0.099 <0.099 ND ND ND ND ND 0 0 1 100 0.00064 - - - 1 100.00 0.008
PCB Aroclor 1260 WS T 1 ug/l <0.099 <0.099 ND ND ND ND ND 0 0 1 100 0.00064 - - - 1 100.00 0.008
PCB Aroclor 1268 WS T 1 ug/l <0.099 <0.099 ND ND ND ND ND 0 0 1 100 0.00064 - - - - - -
PCB Aroclor-1262 WS T 1 ug/l <0.099 <0.099 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 0.00064 - - - - - -
SVOC 1,1'-Biphenyl WS T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - 1 100.00 0.083
SVOC 1,2,4,5-Tetrachlorobenzene WS T 1 ug/l <0.43 <0.43 ND ND ND ND ND 0 0 0 0 0.97 - - - 1 100.00 0.17
SVOC 1,4-Dioxane WS T 1 ug/l <3.1 <3.1 ND ND ND ND ND 0 0 - - - - - - 1 100.00 0.46
SVOC 2,2'-oxybis[1-chloropropane] WS T 1 ug/l <0.93 <0.93 ND ND ND ND ND 0 0 0 0 1400 - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WS T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - 0 0.00 24
SVOC 2,4,5-Trichlorophenol WS T 1 ug/l <0.49 <0.49 ND ND ND ND ND 0 0 0 0 1800 - - - 0 0.00 120
SVOC 2,4,6-Trichlorophenol WS T 1 ug/l <0.53 <0.53 ND ND ND ND ND 0 0 0 0 14 - - - 0 0.00 1.2
SVOC 2,4-Dichlorophenol WS T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 0 0 77 - - - 0 0.00 4.6
SVOC 2,4-Dimethylphenol WS T 1 ug/l <0.91 <0.91 ND ND ND ND ND 0 0 0 0 380 - - - 0 0.00 36
SVOC 2,4-Dinitrophenol WS T 1 ug/l <2.4 <2.4 ND ND ND ND ND 0 0 0 0 69 - - - 0 0.00 3.9
SVOC 2,4-Dinitrotoluene WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 0 0 1.1 - - - 1 100.00 0.24
SVOC 2,6-Dinitrotoluene WS T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 0 0 0.5 - - - 1 100.00 0.049
SVOC 2-Chloronaphthalene WS T 1 ug/l <0.61 <0.61 ND ND ND ND ND 0 0 0 0 1000 - - - - - -
SVOC 2-Chlorophenol WS T 1 ug/l <0.74 <0.74 ND ND ND ND ND 0 0 0 0 81 - - - 0 0.00 9.1
SVOC 2-Methylnaphthalene WS T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 - - - - - - 0 0.00 3.6
SVOC 2-Methylphenol WS T 1 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2-Nitroaniline WS T 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0 - - - - - - 0 0.00 19
SVOC 2-Nitrophenol WS T 1 ug/l <0.59 <0.59 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3 & 4 Methylphenol WS T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 1 100 0.21 - - - 1 100.00 0.13
SVOC 3-Nitroaniline WS T 1 ug/l <0.82 <0.82 ND ND ND ND ND 0 0 - - - - - - - - -
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC 4,6-Dinitro-2-methylphenol WS T 1 ug/l <2 <2 ND ND ND ND ND 0 0 0 0 13 - - - - - -
SVOC 4-Bromophenyl phenyl ether WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol WS T 1 ug/l <0.76 <0.76 ND ND ND ND ND 0 0 0 0 3000 - - - - - -
SVOC 4-Chloroaniline WS T 1 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 - - - - - - 0 0.00 0.37
SVOC 4-Chlorophenyl phenyl ether WS T 1 ug/l <0.96 <0.96 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline WS T 1 ug/l <0.48 <0.48 ND ND ND ND ND 0 0 - - - - - - 0 0.00 3.8
SVOC 4-Nitrophenol WS T 1 ug/l <4.7 <4.7 ND ND ND ND ND 0 0 0 0 60 - - - - - -
SVOC Acenaphthene WS T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 0 0 670 - - - 0 0.00 53
SVOC Acenaphthylene WS T 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acetophenone WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 - - - - - - 0 0.00 190
SVOC Anthracene WS T 1 ug/l <0.57 <0.57 ND ND ND ND ND 0 0 0 0 8300 - - - 0 0.00 180
SVOC Atrazine WS T 1 ug/l <0.77 <0.77 ND ND ND ND ND 0 0 0 0 3 0 0 3 1 100.00 0.3
SVOC Benzaldehyde WS T 1 ug/l <0.86 <0.86 ND ND ND ND ND 0 0 - - - - - - 0 0.00 19
SVOC Benzo[a]anthracene WS T 1 ug/l 3.0 3.0 3.0 3.0 - 3.0 3.0 1 100 1 100 0.038 - - - - - -
SVOC Benzo[a]pyrene WS T 1 ug/l 3.9 3.9 3.9 3.9 - 3.9 3.9 1 100 1 100 0.038 1 100 0.2 1 100.00 0.003
SVOC Benzo[b]fluoranthene WS T 1 ug/l 10.0 10.0 10.0 10.0 - 10.0 10.0 1 100 1 100 0.038 - - - 1 100.00 0.034
SVOC Benzo[g,h,i]perylene WS T 1 ug/l 3.9 3.9 3.9 3.9 - 3.9 3.9 1 100 - - - - - - - - -
SVOC Benzo[k]fluoranthene WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 1 100 0.038 - - - 0 0.00 0.34
SVOC Bis(2-chloroethoxy)methane WS T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - 0 0.00 5.9
SVOC Bis(2-chloroethyl)ether WS T 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 0.3 - - - 1 100.00 0.014
SVOC Bis(2-ethylhexyl) phthalate WS T 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 0 0 6 0 0 6 0 0.00 5.6
SVOC Butyl benzyl phthalate WS T 1 ug/l <0.6 <0.6 ND ND ND ND ND 0 0 0 0 1500 - - - 0 0.00 16
SVOC Caprolactam WS T 1 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0.00 990
SVOC Carbazole WS T 1 ug/l <0.85 <0.85 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Chrysene WS T 1 ug/l 7.6 7.6 7.6 7.6 - 7.6 7.6 1 100 1 100 0.038 - - - 1 100.00 3.4
SVOC Dibenz(a,h)anthracene WS T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 1 100 0.038 - - - 1 100.00 0.003
SVOC Dibenzofuran WS T 1 ug/l <0.85 <0.85 ND ND ND ND ND 0 0 - - - - - - 0 0.00 0.79
SVOC Diethyl phthalate WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 0 0 17000 - - - - - -
SVOC Dimethyl phthalate WS T 1 ug/l <0.98 <0.98 ND ND ND ND ND 0 0 0 0 270000 - - - - - -
SVOC Di-n-butyl phthalate WS T 1 ug/l <0.82 <0.82 ND ND ND ND ND 0 0 0 0 2000 - - - - - -
SVOC Di-n-octyl phthalate WS T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - 0 0.00 20
SVOC Fluoranthene WS T 1 ug/l 9.3 9.3 9.3 9.3 - 9.3 9.3 1 100 0 0 130 - - - 0 0.00 80
SVOC Fluorene WS T 1 ug/l <0.8 <0.8 ND ND ND ND ND 0 0 0 0 1100 - - - 0 0.00 29
SVOC Hexachlorobenzene WS T 1 ug/l <0.47 <0.47 ND ND ND ND ND 0 0 1 100 0.0028 0 0 1 1 100.00 0.01
SVOC Hexachlorobutadiene WS T 1 ug/l <0.76 <0.76 ND ND ND ND ND 0 0 0 0 4.4 - - - 1 100.00 0.14
SVOC Hexachlorocyclopentadiene WS T 1 ug/l <0.61 <0.61 ND ND ND ND ND 0 0 0 0 40 0 0 50 1 100.00 0.041
SVOC Hexachloroethane WS T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 14 - - - 0 0.00 0.33
SVOC Indeno[1,2,3-cd]pyrene WS T 1 ug/l 3.1 3.1 3.1 3.1 - 3.1 3.1 1 100 1 100 0.038 - - - 1 100.00 0.034
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC Isophorone WS T 1 ug/l <0.67 <0.67 ND ND ND ND ND 0 0 0 0 350 - - - 0 0.00 78
SVOC Naphthalene WS T 1 ug/l <0.8 <0.8 ND ND ND ND ND 0 0 0 0 100 - - - 1 100.00 0.17
SVOC Nitrobenzene WS T 1 ug/l <0.49 <0.49 ND ND ND ND ND 0 0 0 0 17 - - - 1 100.00 0.14
SVOC N-Nitrosodi-n-propylamine WS T 1 ug/l <0.83 <0.83 ND ND ND ND ND 0 0 1 100 0.05 - - - 1 100.00 0.011
SVOC N-Nitrosodiphenylamine WS T 1 ug/l <0.74 <0.74 ND ND ND ND ND 0 0 0 0 33 - - - 0 0.00 12
SVOC Pentachlorophenol WS T 1 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 1 100 1 1 100 1 1 100.00 0.041
SVOC Phenanthrene WS T 1 ug/l 1.5 1.5 1.5 1.5 - 1.5 1.5 1 100 - - - - - - - - -
SVOC Phenol WS T 1 ug/l <0.41 <0.41 ND ND ND ND ND 0 0 0 0 300 - - - 0 0.00 580
SVOC Pyrene WS T 1 ug/l 7.0 7.0 7.0 7.0 - 7.0 7.0 1 100 0 0 830 - - - 0 0.00 12
VOC 1,1,1-Trichloroethane WS T 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 200 0 0 200 0 0.00 800
VOC 1,1,2,2-Tetrachloroethane WS T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 1.7 - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WS T 1 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - - - - 0 0.00 5500
VOC 1,1,2-Trichloroethane WS T 1 ug/l <0.08 <0.08 ND ND ND ND ND 0 0 0 0 3 - - - - - -
VOC 1,1-Dichloroethane WS T 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 - - - - - - 0 0.00 2.8
VOC 1,1-Dichloroethene WS T 1 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 0 0 7 - - - - - -
VOC 1,2,3-Trichlorobenzene WS T 1 ug/l <0.35 <0.35 ND ND ND ND ND 0 0 - - - - - - 0 0.00 0.7
VOC 1,2,4-Trichlorobenzene WS T 1 ug/l <0.27 <0.27 ND ND ND ND ND 0 0 0 0 35 - - - 0 0.00 0.4
VOC 1,2-Dibromo-3-Chloropropane WS T 1 ug/l <0.23 <0.23 ND ND ND ND ND 0 0 0 0 0.2 0 0 0.2 1 100.00 3E-04
VOC 1,2-Dichlorobenzene WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 420 0 0 600 0 0.00 30
VOC 1,2-Dichloroethane WS T 1 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 3.8 0 0 5 0 0.00 0.17
VOC 1,2-Dichloropropane WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0.00 0.44
VOC 1,3-Dichlorobenzene WS T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 320 - - - - - -
VOC 1,4-Dichlorobenzene WS T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 75 0 0 75 0 0.00 0.48
VOC 2-Butanone (MEK) WS T 1 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 - - - - - - 0 0.00 560
VOC 2-Hexanone WS T 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 - - - - - - 0 0.00 3.8
VOC 4-Methyl-2-pentanone (MIBK) WS T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - 0 0.00 630
VOC Acetone WS T 1 ug/l 12.0 12.0 12.0 12.0 - 12.0 12.0 1 100 - - - - - - 0 0.00 1400
VOC Benzene WS T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0.00 0.46
VOC Bromoform WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 43 0 0 80 0 0.00 3.3
VOC Bromomethane WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 47 - - - 0 0.00 0.75
VOC Carbon disulfide WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - 0 0.00 81
VOC Carbon tetrachloride WS T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 2.3 0 0 5 0 0.00 0.46
VOC Chlorobenzene WS T 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0.00 7.8
VOC Chlorobromomethane WS T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - 0 0.00 8.3
VOC Chlorodibromomethane WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 4 0 0 80 0 0.00 0.87
VOC Chloroethane WS T 1 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - 0 0.00 2100
VOC Chloroform WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 57 0 0 80 0 0.00 0.22
VOC Chloromethane WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 30 - - - 0 0.00 19
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DEQ 7 Human 
Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC cis-1,2-Dichloroethene WS T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 70 - - - - - -
VOC cis-1,3-Dichloropropene WS T 1 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 0 0 3.4 - - - - - -
VOC Cyclohexane WS T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - 0 0.00 1300
VOC Dichlorobromomethane WS T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 5.5 0 0 80 0 0.00 0.13
VOC Dichlorodifluoromethane WS T 1 ug/l <0.14 <0.14 ND ND ND ND ND 0 0 - - - - - - 0 0.00 20
VOC Ethylbenzene WS T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 0 0 530 0 0 700 0 0.00 1.5
VOC Ethylene Dibromide WS T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Isopropylbenzene WS T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methyl acetate WS T 1 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - 0 0.00 2000
VOC Methyl tert-butyl ether WS T 1 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 30 - - - 0 0.00 14
VOC Methylcyclohexane WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methylene Chloride WS T 1 ug/l <0.21 <0.21 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0.00 11
VOC m-Xylene & p-Xylene WS T 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 - - - - - - - - -
VOC o-Xylene WS T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0.00 19
VOC Styrene WS T 1 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0.00 120
VOC Tetrachloroethene WS T 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 5 - - - - - -
VOC Toluene WS T 1 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 1000 0 0 1000 0 0.00 110
VOC trans-1,2-Dichloroethene WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 100 - - - - - -
VOC trans-1,3-Dichloropropene WS T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 2 - - - - - -
VOC Trichloroethene WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 5 - - - - - -
VOC Trichlorofluoromethane WS T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0.00 520
VOC Vinyl chloride WS T 2 ug/l <0.06 <0.06 ND ND ND ND ND 0 0 1 50 0.25 1 50 2 2 100.00 0.019
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Table 25. Round 1 through 4 Surface Water Analytical Results Statistical Summary – Ecological Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

G
ro

up

D
et

er
m

in
an

d

M
at

ri
x

Fr
ac

tio
n

N
o.

 o
f R

es
ul

ts

U
ni

t

M
in

M
ax

M
ea

n

M
ed

ia
n

St
an

da
rd

 D
ev

ia
tio

n

5t
h 

Pe
rc

en
til

e

95
th

 P
er

ce
nt

ile

# 
> 

L
O

D

%
 >

 L
O

D

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

GENCHEM Alkalinity WS T 88 ug/l  13,900  269,000  148,160  164,500  54,896  69,480  224,150 88 100 - - - - - - - - -
GENCHEM Ammonia WS T 88 ug/l <72  1,840 ND ND ND ND 85.44 10 11 - - - - - - - - -
GENCHEM Chloride WS N 88 ug/l 227.0  3,100  1,422  1,590 848.7464 284.05  2,936 88 100 0 0 120000 - - - - - -
GENCHEM Fluoride WS D 23 ug/l 109.0  21,500  1,174 130.0  4,446 117.1  1,730 23 100 17 74 120 - - - - - -
GENCHEM Fluoride WS N 88 ug/l 33.5  22,400 602.3216 131.5  2,421 37.79  2,133 88 100 56 64 120 - - - - - -
GENCHEM Hardness as calcium carbonate WS T 88 ug/l  50,000  304,000  150,682  167,000  55,338  70,700  223,300 88 100 - - - - - - - - -
GENCHEM Nitrate Nitrite as N WS T 88 ug/l <100  1,700 212.0682 106.5 385.0362 ND  1,451 46 52 - - - - - - - - -
GENCHEM Orthophosphate as P WS N 71 ug/l <48 <48 ND ND ND ND ND 0 0 - - - - - - - - -
GENCHEM Sulfate WS N 88 ug/l  1,880  78,900  6,363  3,410  11,433  1,910  17,995 88 100 - - - - - - - - -
GENCHEM Sulfide WS T 23 ug/l <579 <579 ND ND ND ND ND 0 0 - - - - - - - - -
GENCHEM Total Dissolved Solids WS T 88 mg/l 62.0 336.0 160.9773 170.0 66.0087 74.0 291.8 88 100 - - - - - - - - -
GENCHEM Total Suspended Solids WS T 88 mg/l <1 413.0 24.4909 3.6 57.2414 ND 101.78 67 76 - - - - - - - - -
METALS Aluminum WS D 23 ug/l <18.2  4,780 ND ND ND ND ND 1 4 1 4 87 1 4 750 1 4.35 87
METALS Aluminum WS T 88 ug/l <13.5  8,630 368.3915 44.5  1,126 ND  1,299 74 84 32 36 87 10 11 750 32 36.36 87
METALS Antimony WS D 23 ug/l <0.62 7.2 ND ND ND ND ND 1 4 0 0 30 - - - - - -
METALS Antimony WS T 88 ug/l <0.62 7.7 ND ND ND ND 0.653 8 9 0 0 30 - - - - - -
METALS Arsenic WS D 23 ug/l <0.64 1.0 ND ND ND ND 0.906 3 13 0 0 3.1 0 0 340 0 0.00 150
METALS Arsenic WS T 88 ug/l <0.64 3.7 ND ND ND ND 1.1125 13 15 1 1 3.1 0 0 340 0 0.00 150
METALS Barium WS D 23 ug/l 26.4 270.0 99.5652 86.5 58.6305 63.61 242.6 23 100 23 100 4 - - - - - -
METALS Barium WS T 88 ug/l 43.4 424.0 126.5636 102.5 66.5438 69.07 259.75 88 100 88 100 4 - - - - - -
METALS Beryllium WS D 23 ug/l <0.24 0.51 ND ND ND ND ND 1 4 0 0 0.66 - - - - - -
METALS Beryllium WS T 88 ug/l <0.24 0.71 ND ND ND ND ND 1 1 1 1 0.66 - - - - - -
METALS Cadmium WS D 23 ug/l <0.71 2.5 ND ND ND ND ND 1 4 23 100 0.09 1 4 0.52 23 100.00 0.238
METALS Cadmium WS T 88 ug/l <0.71 3.0 ND ND ND ND ND 1 1 88 100 0.09 1 1 0.52 88 100.00 0.238
METALS Calcium WS D 23 ug/l  7,020  54,100  35,697  39,800  15,709  18,200  52,030 23 100 0 0 116000 - - - - - -
METALS Calcium WS T 88 ug/l  7,860  82,100  40,971  45,600  15,498  19,440  62,530 88 100 0 0 116000 - - - - - -
METALS Chromium WS D 23 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 85 - - - 0 0.00 74.7
METALS Chromium WS T 88 ug/l <1.3 37.7 ND ND ND ND 3.155 12 14 0 0 85 - - - 0 0.00 74.7
METALS Cobalt WS D 23 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 5.1 - - - - - -
METALS Cobalt WS T 88 ug/l <1.3 2.4 ND ND ND ND 1.1075 5 6 0 0 5.1 - - - - - -
METALS Copper WS D 23 ug/l <1.4 26.4 ND ND ND ND 2.9 3 13 23 100 0.23 1 4 3.79 1 4.35 8.038
METALS Copper WS T 88 ug/l <1.4 16.5 1.6102 ND 2.2216 ND 5.365 28 32 88 100 0.23 9 10 3.79 2 2.27 8.038
METALS Cyanide, Free WS D 7 ug/l <1.5 42.2 8.2857 1.7 15.0962 ND 31.22 5 71 3 43 5 1 14 22 3 42.86 5.2
METALS Cyanide, Free WS T 14 ug/l <1.5 45.6 5.9964 1.425 11.7648 ND 21.81 7 50 4 29 5 1 7 22 4 28.57 5.2
METALS Cyanide, Total WS D 23 ug/l <2 162.0 12.0739 ND 35.5998 ND 62.63 5 22 5 22 5 2 9 22 5 21.74 5.2
METALS Cyanide, Total WS T 88 ug/l <2 213.0 15.3534 ND 46.2003 ND 142.72 21 24 19 22 5 8 9 22 19 21.59 5.2
METALS Iron WS D 23 ug/l <42.4 164.0 ND ND ND ND 60.05 3 13 1 4 158 - - - 0 0.00 1000
METALS Iron WS T 88 ug/l <42.4  4,760 296.7307 46.0 658.1026 ND  1,168 45 51 27 31 158 - - - 6 6.82 1000

Minimum ESV DEQ 7 Acute DEQ 7 Chronic
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Minimum ESV DEQ 7 Acute DEQ 7 Chronic

METALS Lead WS D 23 ug/l <0.38 <0.38 ND ND ND ND ND 0 0 0 0 0.54 0 0 13.98 0 0.00 2.548
METALS Lead WS T 88 ug/l <0.38 7.6 0.4868 ND 0.9819 ND 1.525 22 25 15 17 0.54 0 0 13.98 3 3.41 2.548
METALS Magnesium WS D 23 ug/l 384.0  14,800  8,824  11,000  4,017  4,465  13,160 23 100 0 0 82000 - - - - - -
METALS Magnesium WS T 88 ug/l 804.0  19,500  10,699  11,100  3,967  5,542  16,955 88 100 0 0 82000 - - - - - -
METALS Manganese WS D 23 ug/l <2.5 31.8 5.2261 2.5 8.1144 ND 25.64 12 52 0 0 120 - - - - - -
METALS Manganese WS T 88 ug/l <2.5  3,750 57.4773 6.0 399.126 ND 55.315 70 80 3 3 120 - - - - - -
METALS Mercury WS D 23 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 23 100 0.026 0 0 1.7 0 0.00 0.91
METALS Mercury WS T 88 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 88 100 0.026 0 0 1.7 0 0.00 0.91
METALS Nickel WS D 23 ug/l <1.4 32.2 ND ND ND ND 19.96 2 9 2 9 5 0 0 145 0 0.00 45.009
METALS Nickel WS T 88 ug/l <1.4 55.9 ND ND ND ND 1.795 7 8 1 1 5 0 0 145 1 1.14 45.009
METALS Potassium WS D 23 ug/l 237.0 970.0 433.4348 419.0 190.8824 240.6 759.2 23 100 0 0 53000 - - - - - -
METALS Potassium WS T 88 ug/l 242.0  1,250 558.2159 505.5 214.6647 309.7  1,046 88 100 0 0 53000 - - - - - -
METALS Selenium WS D 23 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 1 0 0 20 0 0.00 5
METALS Selenium WS T 88 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 1 0 0 20 0 0.00 5
METALS Silver WS D 23 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 23 100 0.067 23 100 0.374 - - -
METALS Silver WS T 88 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 88 100 0.067 88 100 0.374 - - -
METALS Sodium WS D 23 ug/l 562.0  23,500  3,824  2,020  5,408 570.4  13,910 23 100 0 0 680000 - - - - - -
METALS Sodium WS T 88 ug/l 666.0  36,900  5,318  2,350  8,177 748.05  26,230 88 100 0 0 680000 - - - - - -
METALS Thallium WS D 23 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 0.8 - - - - - -
METALS Thallium WS T 88 ug/l <0.26 0.27 ND ND ND ND ND 1 1 0 0 0.8 - - - - - -
METALS Vanadium WS D 23 ug/l <1.9 4.3 ND ND ND ND ND 1 4 0 0 20 - - - - - -
METALS Vanadium WS T 88 ug/l <1.9 18.0 1.3972 ND 1.9544 ND 2.165 15 17 0 0 20 - - - - - -
METALS Zinc WS D 23 ug/l <7 512.0 ND ND ND ND ND 1 4 1 4 30 1 4 37 1 4.35 103.361
METALS Zinc WS T 88 ug/l <7 537.0 ND ND ND ND 17.57 11 13 1 1 30 1 1 37 1 1.14 103.361
OC_PEST 4,4'-DDD WS N 4 ug/l <0.005 <0.006 ND ND ND ND ND 0 0 4 100 0.001 - - - - - -
OC_PEST 4,4'-DDE WS N 4 ug/l <0.002 <0.004 ND ND ND ND ND 0 0 3 75 0.001 - - - - - -
OC_PEST 4,4'-DDT WS N 4 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 4 100 0.0005 0 0 0.5 4 100.00 0.001
OC_PEST Aldrin WS N 4 ug/l <0.003 <0.004 ND ND ND ND ND 0 0 0 0 0.004 0 0 1.5 0 0.00 1.5
OC_PEST alpha-BHC WS N 4 ug/l <0.006 <0.007 ND ND ND ND ND 0 0 0 0 2.2 - - - - - -
OC_PEST alpha-Chlordane WS N 4 ug/l <0.002 <0.004 ND ND ND ND ND 0 0 0 0 0.0043 - - - 0 0.00 0.004
OC_PEST beta-BHC WS N 4 ug/l <0.004 <0.005 ND ND ND ND ND 0 0 0 0 2.2 - - - - - -
OC_PEST delta-BHC WS N 4 ug/l <0.005 <0.006 ND ND ND ND ND 0 0 0 0 2.2 - - - - - -
OC_PEST Dieldrin WS N 4 ug/l <0.003 <0.004 ND ND ND ND ND 0 0 0 0 0.056 0 0 0.24 0 0.00 0.056
OC_PEST Endosulfan I WS N 4 ug/l <0.002 <0.005 ND ND ND ND ND 0 0 0 0 0.003 0 0 0.11 0 0.00 0.056
OC_PEST Endosulfan II WS N 4 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.051 0 0 0.11 0 0.00 0.056
OC_PEST Endosulfan sulfate WS N 4 ug/l <0.005 <0.006 ND ND ND ND ND 0 0 0 0 0.051 - - - - - -
OC_PEST Endrin WS N 4 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.0023 0 0 0.086 0 0.00 0.036
OC_PEST Endrin aldehyde WS N 4 ug/l <0.004 <0.008 ND ND ND ND ND 0 0 0 0 0.036 - - - - - -
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Minimum ESV DEQ 7 Acute DEQ 7 Chronic

OC_PEST Endrin ketone WS N 4 ug/l <0.004 <0.008 ND ND ND ND ND 0 0 0 0 0.036 - - - - - -
OC_PEST gamma-BHC (Lindane) WS N 4 ug/l <0.004 <0.012 ND ND ND ND ND 0 0 0 0 0.01 - - - 0 0.00 0.95
OC_PEST gamma-Chlordane WS N 4 ug/l <0.003 <0.005 ND ND ND ND ND 0 0 0 0 0.0043 - - - 0 0.00 0.004
OC_PEST Heptachlor WS N 4 ug/l <0.003 <0.004 ND ND ND ND ND 0 0 3 75 0.0019 0 0 0.26 0 0.00 0.004
OC_PEST Heptachlor epoxide WS N 4 ug/l <0.004 <0.005 ND ND ND ND ND 0 0 4 100 0.0019 0 0 0.26 0 0.00 0.004
OC_PEST Methoxychlor WS N 4 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.019 - - - 0 0.00 0.03
OC_PEST Toxaphene WS N 4 ug/l <0.06 <0.11 ND ND ND ND ND 0 0 4 100 0.0002 0 0 0.73 4 100.00 0
PCB Aroclor 1016 WS N 4 ug/l <0.098 <0.1 ND ND ND ND ND 0 0 4 100 7E-05 - - - 4 100.00 0.014
PCB Aroclor 1221 WS N 4 ug/l <0.098 <0.1 ND ND ND ND ND 0 0 4 100 7E-05 - - - 4 100.00 0.014
PCB Aroclor 1232 WS N 4 ug/l <0.098 <0.1 ND ND ND ND ND 0 0 4 100 7E-05 - - - 4 100.00 0.014
PCB Aroclor 1242 WS N 4 ug/l <0.098 <0.1 ND ND ND ND ND 0 0 4 100 7E-05 - - - 4 100.00 0.014
PCB Aroclor 1248 WS N 4 ug/l <0.098 <0.1 ND ND ND ND ND 0 0 4 100 7E-05 - - - 4 100.00 0.014
PCB Aroclor 1254 WS N 4 ug/l <0.084 <0.099 ND ND ND ND ND 0 0 4 100 7E-05 - - - 4 100.00 0.014
PCB Aroclor 1260 WS N 4 ug/l <0.084 <0.099 ND ND ND ND ND 0 0 4 100 7E-05 - - - 4 100.00 0.014
PCB Aroclor 1268 WS N 4 ug/l <0.084 <0.099 ND ND ND ND ND 0 0 4 100 0.014 - - - 4 100.00 0.014
PCB Aroclor-1262 WS N 4 ug/l <0.084 <0.099 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total WS N 4 ug/l <0.098 <0.1 ND ND ND ND ND 0 0 4 100 7E-05 - - - 4 100.00 0.014
SVOC 1,1'-Biphenyl WS N 4 ug/l <0.63 <0.68 ND ND ND ND ND 0 0 0 0 14 - - - - - -
SVOC 1,2,4,5-Tetrachlorobenzene WS N 4 ug/l <0.43 <0.47 ND ND ND ND ND 0 0 0 0 3 - - - - - -
SVOC 1,4-Dioxane WS N 4 ug/l <3.1 <3.4 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,2'-oxybis[1-chloropropane] WS N 4 ug/l <0.93 <1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WS N 4 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 0 0 1 - - - - - -
SVOC 2,4,5-Trichlorophenol WS N 4 ug/l <0.49 <0.53 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,4,6-Trichlorophenol WS N 4 ug/l <0.53 <0.58 ND ND ND ND ND 0 0 0 0 4.9 - - - - - -
SVOC 2,4-Dichlorophenol WS N 4 ug/l <0.63 <0.68 ND ND ND ND ND 0 0 0 0 11 - - - - - -
SVOC 2,4-Dimethylphenol WS N 4 ug/l <0.91 <0.99 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,4-Dinitrophenol WS N 4 ug/l <2.4 <2.6 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,4-Dinitrotoluene WS N 4 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 44 - - - - - -
SVOC 2,6-Dinitrotoluene WS N 4 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 0 0 81 - - - - - -
SVOC 2-Chloronaphthalene WS N 4 ug/l <0.61 <0.66 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2-Chlorophenol WS N 4 ug/l <0.74 <0.8 ND ND ND ND ND 0 0 0 0 24 - - - - - -
SVOC 2-Methylnaphthalene WS N 4 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 0 0 4.7 - - - - - -
SVOC 2-Methylphenol WS N 4 ug/l <1.3 <1.4 ND ND ND ND ND 0 0 0 0 13 - - - - - -
SVOC 2-Nitroaniline WS N 4 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2-Nitrophenol WS N 4 ug/l <0.59 <0.64 ND ND ND ND ND 0 0 0 0 300 - - - - - -
SVOC 3 & 4 Methylphenol WS N 4 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WS N 4 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 4.5 - - - - - -
SVOC 3-Nitroaniline WS N 4 ug/l <0.82 <0.89 ND ND ND ND ND 0 0 - - - - - - - - -
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Minimum ESV DEQ 7 Acute DEQ 7 Chronic

SVOC 4,6-Dinitro-2-methylphenol WS N 4 ug/l <2 <2.2 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Bromophenyl phenyl ether WS N 4 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 1.5 - - - - - -
SVOC 4-Chloro-3-methylphenol WS N 4 ug/l <0.76 <0.83 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloroaniline WS N 4 ug/l <0.73 <0.79 ND ND ND ND ND 0 0 0 0 232 - - - - - -
SVOC 4-Chlorophenyl phenyl ether WS N 4 ug/l <0.96 <1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline WS N 4 ug/l <0.48 <0.52 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitrophenol WS N 4 ug/l <4.7 <5.1 ND ND ND ND ND 0 0 0 0 60 - - - - - -
SVOC Acenaphthene WS N 4 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 0 0 5.8 - - - - - -
SVOC Acenaphthylene WS N 4 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acetophenone WS N 4 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Anthracene WS N 4 ug/l <0.57 <0.62 ND ND ND ND ND 0 0 4 100 0.012 - - - - - -
SVOC Atrazine WS N 4 ug/l <0.77 <0.84 ND ND ND ND ND 0 0 0 0 1.8 - - - - - -
SVOC Benzaldehyde WS N 4 ug/l <0.86 <0.93 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Benzo[a]anthracene WS N 4 ug/l <0.55 3.0 0.9675 ND 1.355 ND 2.595 1 25 4 100 0.018 - - - - - -
SVOC Benzo[a]pyrene WS N 4 ug/l <0.16 3.9 1.0375 ND 1.9083 ND 3.3278 1 25 4 100 0.014 - - - - - -
SVOC Benzo[b]fluoranthene WS N 4 ug/l <0.44 10.0 2.6725 ND 4.885 ND 8.536 1 25 - - - - - - - - -
SVOC Benzo[g,h,i]perylene WS N 4 ug/l <0.75 3.9 1.27 ND 1.7534 ND 3.3765 1 25 - - - - - - - - -
SVOC Benzo[k]fluoranthene WS N 4 ug/l <0.18 <0.2 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Bis(2-chloroethoxy)methane WS N 4 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Bis(2-chloroethyl)ether WS N 4 ug/l <0.12 <0.13 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Bis(2-ethylhexyl) phthalate WS N 4 ug/l <0.72 <0.78 ND ND ND ND ND 0 0 0 0 3 - - - - - -
SVOC Butyl benzyl phthalate WS N 4 ug/l <0.6 <0.65 ND ND ND ND ND 0 0 0 0 19 - - - - - -
SVOC Caprolactam WS N 4 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Carbazole WS N 4 ug/l <0.85 <0.92 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Chrysene WS N 4 ug/l <0.67 7.6 2.165 ND 3.6234 ND 6.5155 1 25 - - - - - - - - -
SVOC Dibenz(a,h)anthracene WS N 4 ug/l <0.09 <0.098 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Dibenzofuran WS N 4 ug/l <0.85 <0.92 ND ND ND ND ND 0 0 0 0 3.7 - - - - - -
SVOC Diethyl phthalate WS N 4 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 210 - - - - - -
SVOC Dimethyl phthalate WS N 4 ug/l <0.98 <1.1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Di-n-butyl phthalate WS N 4 ug/l <0.82 <0.89 ND ND ND ND ND 0 0 0 0 19 - - - - - -
SVOC Di-n-octyl phthalate WS N 4 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 0 0 22 - - - - - -
SVOC Fluoranthene WS N 4 ug/l <0.72 9.3 2.6075 ND 4.4617 ND 7.9635 1 25 4 100 0.04 - - - - - -
SVOC Fluorene WS N 4 ug/l <0.8 <0.87 ND ND ND ND ND 0 0 0 0 3 - - - - - -
SVOC Hexachlorobenzene WS N 4 ug/l <0.47 <0.51 ND ND ND ND ND 0 0 4 100 0.0003 - - - - - -
SVOC Hexachlorobutadiene WS N 4 ug/l <0.76 <0.83 ND ND ND ND ND 0 0 0 0 1.3 - - - - - -
SVOC Hexachlorocyclopentadiene WS N 4 ug/l <0.61 <0.66 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Hexachloroethane WS N 4 ug/l <0.09 <0.098 ND ND ND ND ND 0 0 0 0 12 - - - - - -
SVOC Indeno[1,2,3-cd]pyrene WS N 4 ug/l <0.21 3.1 0.86 ND 1.4933 ND 2.653 1 25 - - - - - - - - -

ROUX ASSOCIATES, INC. 4 of 6  2476.0001Y004.170/T25



Table 25. Round 1 through 4 Surface Water Analytical Results Statistical Summary – Ecological Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

G
ro

up

D
et

er
m

in
an

d

M
at

ri
x

Fr
ac

tio
n

N
o.

 o
f R

es
ul

ts

U
ni

t

M
in

M
ax

M
ea

n

M
ed

ia
n

St
an

da
rd

 D
ev

ia
tio

n

5t
h 

Pe
rc

en
til

e

95
th

 P
er

ce
nt

ile

# 
> 

L
O

D

%
 >

 L
O

D

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

Minimum ESV DEQ 7 Acute DEQ 7 Chronic

SVOC Isophorone WS N 4 ug/l <0.67 <0.73 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Naphthalene WS N 4 ug/l <0.8 <0.87 ND ND ND ND ND 0 0 0 0 1.1 - - - - - -
SVOC Nitrobenzene WS N 4 ug/l <0.49 <0.53 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC N-Nitrosodi-n-propylamine WS N 4 ug/l <0.83 <0.9 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC N-Nitrosodiphenylamine WS N 4 ug/l <0.74 <0.8 ND ND ND ND ND 0 0 0 0 210 - - - - - -
SVOC Pentachlorophenol WS N 4 ug/l <2.2 <2.4 ND ND ND ND ND 0 0 4 100 0.5 0 0 5.3 0 0.00 4
SVOC Phenanthrene WS N 4 ug/l <0.65 1.5 0.6325 ND 0.5785 ND 1.329 1 25 1 25 0.4 - - - - - -
SVOC Phenol WS N 4 ug/l <0.41 <0.45 ND ND ND ND ND 0 0 0 0 4 - - - - - -
SVOC Pyrene WS N 4 ug/l <0.83 7.0 2.075 ND 3.2834 ND 6.0175 1 25 4 100 0.025 - - - - - -
VOC 1,1,1-Trichloroethane WS N 4 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 11 - - - - - -
VOC 1,1,2,2-Tetrachloroethane WS N 4 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 610 - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WS N 4 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - - - - - - -
VOC 1,1,2-Trichloroethane WS N 4 ug/l <0.08 <0.08 ND ND ND ND ND 0 0 0 0 1200 - - - - - -
VOC 1,1-Dichloroethane WS N 4 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 47 - - - - - -
VOC 1,1-Dichloroethene WS N 4 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 0 0 25 - - - - - -
VOC 1,2,3-Trichlorobenzene WS N 4 ug/l <0.35 <0.35 ND ND ND ND ND 0 0 0 0 8 - - - - - -
VOC 1,2,4-Trichlorobenzene WS N 4 ug/l <0.27 <0.27 ND ND ND ND ND 0 0 0 0 24 - - - - - -
VOC 1,2-Dibromo-3-Chloropropane WS N 4 ug/l <0.23 <0.23 ND ND ND ND ND 0 0 - - - - - - - - -
VOC 1,2-Dichlorobenzene WS N 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 0.7 - - - - - -
VOC 1,2-Dichloroethane WS N 4 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 100 - - - - - -
VOC 1,2-Dichloropropane WS N 4 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 - - - - - - - - -
VOC 1,3-Dichlorobenzene WS N 4 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 71 - - - - - -
VOC 1,4-Dichlorobenzene WS N 4 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 15 - - - - - -
VOC 2-Butanone (MEK) WS N 4 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 0 0 14000 - - - - - -
VOC 2-Hexanone WS N 4 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 0 0 99 - - - - - -
VOC 4-Methyl-2-pentanone (MIBK) WS N 4 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 0 0 170 - - - - - -
VOC Acetone WS N 4 ug/l <1.1 12.0 3.4125 ND 5.725 ND 10.2825 1 25 0 0 1500 - - - - - -
VOC Benzene WS N 4 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 130 - - - - - -
VOC Bromoform WS N 4 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 320 - - - - - -
VOC Bromomethane WS N 4 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Carbon disulfide WS N 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 0.92 - - - - - -
VOC Carbon tetrachloride WS N 4 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 9.8 - - - - - -
VOC Chlorobenzene WS N 4 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 1.3 - - - - - -
VOC Chlorobromomethane WS N 4 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Chlorodibromomethane WS N 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Chloroethane WS N 4 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Chloroform WS N 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 1.8 - - - - - -
VOC Chloromethane WS N 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
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Minimum ESV DEQ 7 Acute DEQ 7 Chronic

VOC cis-1,2-Dichloroethene WS N 4 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 590 - - - - - -
VOC cis-1,3-Dichloropropene WS N 4 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 4 100 0.055 - - - - - -
VOC Cyclohexane WS N 4 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Dichlorobromomethane WS N 4 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Dichlorodifluoromethane WS N 4 ug/l <0.14 <0.14 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Ethylbenzene WS N 4 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 0 0 7.3 - - - - - -
VOC Ethylene Dibromide WS N 4 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Isopropylbenzene WS N 4 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 2.6 - - - - - -
VOC Methyl acetate WS N 4 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methyl tert-butyl ether WS N 4 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 10000 - - - - - -
VOC Methylcyclohexane WS N 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methylene Chloride WS N 4 ug/l <0.21 0.9 0.3975 0.29 0.3755 ND 0.8355 2 50 0 0 98.1 - - - - - -
VOC m-Xylene & p-Xylene WS N 4 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 1.8 - - - - - -
VOC o-Xylene WS N 4 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 13 - - - - - -
VOC Styrene WS N 4 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 72 - - - - - -
VOC Tetrachloroethene WS N 4 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 98 - - - - - -
VOC Toluene WS N 4 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 2 - - - - - -
VOC trans-1,2-Dichloroethene WS N 4 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 590 - - - - - -
VOC trans-1,3-Dichloropropene WS N 4 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 4 100 0.055 - - - - - -
VOC Trichloroethene WS N 4 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 21 - - - - - -
VOC Trichlorofluoromethane WS N 4 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Vinyl chloride WS N 4 ug/l <0.06 <0.06 ND ND ND ND ND 0 0 0 0 930 - - - - - -
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GENCHEM Alkalinity WS T 22 ug/l  83,900  264,000  148,432  158,000  49,696  85,900  252,150 22 100 - - - - - - - - -
GENCHEM Ammonia WS T 22 ug/l <23 178.0 36.7864 ND 33.9923 ND 52.795 4 18 - - - - - - - - -
GENCHEM Chloride WS T 22 ug/l 335.0  3,060  1,621  1,745 926.6271 342.3  2,905 22 100 0 0 120000 - - - - - -
GENCHEM Fluoride WS T 22 ug/l 33.5  2,570 331.0273 57.5 730.3816 33.9  2,451 22 100 8 36 120 - - - - - -
GENCHEM Hardness as calcium carbonate WS T 22 ug/l  84,000  222,000  148,909  164,000  43,353  86,000  216,100 22 100 - - - - - - - - -
GENCHEM Nitrate Nitrite as N WS T 22 ug/l <100  1,680 235.3182 ND 476.182 ND  1,479 5 23 - - - - - - - - -
GENCHEM Orthophosphate as P WS T 12 ug/l <42 <42 ND ND ND ND ND 0 0 - - - - - - - - -
GENCHEM Sulfate WS T 22 ug/l  1,900  18,100  4,824  3,510  4,460  1,910  17,282 22 100 - - - - - - - - -
GENCHEM Total Dissolved Solids WS T 22 mg/l 91.0 315.0 163.7273 169.5 59.9247 95.0 306.05 22 100 - - - - - - - - -
GENCHEM Total Suspended Solids WS T 22 mg/l <1 413.0 33.1682 1.6 101.262 ND 249.48 17 77 - - - - - - - - -
METALS Aluminum WS T 22 ug/l <13.5 937.0 103.0523 33.55 214.7063 15.375 503.05 21 95 4 18 87 1 5 750 4 18 87
METALS Antimony WS T 22 ug/l <0.62 <0.76 ND ND ND ND ND 0 0 0 0 30 - - - - - -
METALS Arsenic WS T 22 ug/l <0.64 1.2 0.4836 ND 0.2671 ND 0.9465 6 27 0 0 3.1 0 0 340 0 0 150
METALS Barium WS T 22 ug/l 78.0 305.0 136.1727 103.5 68.1377 78.62 267.85 22 100 22 100 4 - - - - - -
METALS Beryllium WS T 22 ug/l <0.24 <0.29 ND ND ND ND ND 0 0 0 0 0.66 - - - - - -
METALS Cadmium WS T 22 ug/l <0.71 <0.72 ND ND ND ND ND 0 0 22 100 0.09 0 0 0.52 22 100 0.238
METALS Calcium WS T 22 ug/l  23,100  60,700  41,350  46,000  11,981  23,200  59,715 22 100 0 0 116000 - - - - - -
METALS Chromium WS T 22 ug/l <1.3 3.9 ND ND ND ND 1.7475 2 9 0 0 64.3 - - - 0 0 74.7
METALS Cobalt WS T 22 ug/l <1.3 1.3 ND ND ND ND ND 1 5 0 0 5.1 - - - - - -
METALS Copper WS T 22 ug/l <1.4 5.4 1.6045 ND 1.2838 ND 4.06 10 45 22 100 0.23 2 9 3.79 0 0 8.038
METALS Cyanide, Total WS T 22 ug/l <2 213.0 21.9909 ND 61.3262 ND 199.49 6 27 4 18 5 2 9 22 4 18 5.2
METALS Iron WS T 22 ug/l <42.4 827.0 103.2591 ND 178.932 ND 299.7 10 45 3 14 158 - - - 0 0 1000
METALS Lead WS T 22 ug/l <0.38 0.48 ND ND ND ND 0.4005 2 9 0 0 0.54 0 0 13.98 0 0 2.548
METALS Magnesium WS T 22 ug/l  6,010  18,200  11,411  10,900  3,912  6,031  17,720 22 100 0 0 82000 - - - - - -
METALS Manganese WS T 22 ug/l <2.5 57.1 9.35 6.0 12.1998 ND 21.6 15 68 0 0 120 - - - - - -
METALS Mercury WS T 22 ug/l <0.14 <0.17 ND ND ND ND ND 0 0 22 100 0.026 0 0 1.7 0 0 0.91
METALS Nickel WS T 22 ug/l <1.4 <1.6 ND ND ND ND ND 0 0 0 0 5 0 0 145 0 0 45.009
METALS Potassium WS T 22 ug/l 306.0  1,120 559.4545 532.5 244.1474 311.3  1,015 22 100 0 0 53000 - - - - - -
METALS Selenium WS T 22 ug/l <0.73 <0.79 ND ND ND ND ND 0 0 0 0 1 0 0 20 0 0 5
METALS Silver WS T 22 ug/l <1.3 <1.5 ND ND ND ND ND 0 0 22 100 0.067 22 100 0.374 - - -
METALS Sodium WS T 22 ug/l 951.0  36,900  6,065  2,605  10,070 961.6  34,925 22 100 0 0 680000 - - - - - -
METALS Thallium WS T 22 ug/l <0.26 <0.31 ND ND ND ND ND 0 0 0 0 0.8 - - - - - -
METALS Vanadium WS T 22 ug/l <1.9 2.2 1.4727 ND 0.5885 ND 2.195 10 45 0 0 20 - - - - - -
METALS Zinc WS T 22 ug/l <6.5 19.9 ND ND ND ND 15.755 2 9 0 0 30 0 0 37 0 0 103.361
OC_PEST 4,4'-DDD WS T 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 3 100 0.001 - - - - - -
OC_PEST 4,4'-DDE WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 3 100 0.001 - - - - - -
OC_PEST 4,4'-DDT WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 3 100 0.0005 0 0 0.5 3 100 0.001
OC_PEST Aldrin WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.004 0 0 1.5 0 0 1.5

Minimum ESV DEQ 7 Acute DEQ 7 Chronic
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Minimum ESV DEQ 7 Acute DEQ 7 Chronic

OC_PEST alpha-BHC WS T 3 ug/l <0.006 <0.006 ND ND ND ND ND 0 0 0 0 2.2 - - - - - -
OC_PEST alpha-Chlordane WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.0043 - - - 0 0 0.004
OC_PEST beta-BHC WS T 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 0 0 2.2 - - - - - -
OC_PEST delta-BHC WS T 3 ug/l <0.006 <0.006 ND ND ND ND ND 0 0 0 0 2.2 - - - - - -
OC_PEST Dieldrin WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.056 0 0 0.24 0 0 0.056
OC_PEST Endosulfan I WS T 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 0 0 0.003 0 0 0.11 0 0 0.056
OC_PEST Endosulfan II WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.051 0 0 0.11 0 0 0.056
OC_PEST Endosulfan sulfate WS T 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 0 0 0.051 - - - - - -
OC_PEST Endrin WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.0023 0 0 0.086 0 0 0.036
OC_PEST Endrin aldehyde WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.036 - - - - - -
OC_PEST Endrin ketone WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.036 - - - - - -
OC_PEST gamma-BHC (Lindane) WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.01 - - - 0 0 0.95
OC_PEST gamma-Chlordane WS T 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 0 0 0.0043 - - - 0 0 0.004
OC_PEST Heptachlor WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 3 100 0.0019 0 0 0.26 0 0 0.004
OC_PEST Heptachlor epoxide WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 3 100 0.0019 0 0 0.26 0 0 0.004
OC_PEST Methoxychlor WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.019 - - - 0 0 0.03
OC_PEST Toxaphene WS T 3 ug/l <0.06 <0.06 ND ND ND ND ND 0 0 3 100 0.0002 0 0 0.73 3 100 0
PCB Aroclor 1016 WS T 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 7E-05 - - - 3 100 0.014
PCB Aroclor 1221 WS T 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 7E-05 - - - 3 100 0.014
PCB Aroclor 1232 WS T 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 7E-05 - - - 3 100 0.014
PCB Aroclor 1242 WS T 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 7E-05 - - - 3 100 0.014
PCB Aroclor 1248 WS T 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 7E-05 - - - 3 100 0.014
PCB Aroclor 1254 WS T 3 ug/l <0.084 <0.084 ND ND ND ND ND 0 0 3 100 7E-05 - - - 3 100 0.014
PCB Aroclor 1260 WS T 3 ug/l <0.084 <0.084 ND ND ND ND ND 0 0 3 100 7E-05 - - - 3 100 0.014
PCB Aroclor 1268 WS T 3 ug/l <0.084 <0.084 ND ND ND ND ND 0 0 3 100 0.014 - - - 3 100 0.014
PCB Aroclor-1262 WS T 3 ug/l <0.084 <0.084 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total WS T 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 7E-05 - - - 3 100 0.014
SVOC 1,1'-Biphenyl WS T 3 ug/l <0.63 <0.68 ND ND ND ND ND 0 0 0 0 14 - - - - - -
SVOC 1,2,4,5-Tetrachlorobenzene WS T 3 ug/l <0.43 <0.47 ND ND ND ND ND 0 0 0 0 3 - - - - - -
SVOC 1,4-Dioxane WS T 3 ug/l <3.1 <3.4 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,2'-oxybis[1-chloropropane] WS T 3 ug/l <0.93 <1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WS T 3 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 0 0 1 - - - - - -
SVOC 2,4,5-Trichlorophenol WS T 3 ug/l <0.49 <0.53 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,4,6-Trichlorophenol WS T 3 ug/l <0.53 <0.58 ND ND ND ND ND 0 0 0 0 4.9 - - - - - -
SVOC 2,4-Dichlorophenol WS T 3 ug/l <0.63 <0.68 ND ND ND ND ND 0 0 0 0 11 - - - - - -
SVOC 2,4-Dimethylphenol WS T 3 ug/l <0.91 <0.99 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,4-Dinitrophenol WS T 3 ug/l <2.4 <2.6 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,4-Dinitrotoluene WS T 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 44 - - - - - -
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Minimum ESV DEQ 7 Acute DEQ 7 Chronic

SVOC 2,6-Dinitrotoluene WS T 3 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 0 0 81 - - - - - -
SVOC 2-Chloronaphthalene WS T 3 ug/l <0.61 <0.66 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2-Chlorophenol WS T 3 ug/l <0.74 <0.8 ND ND ND ND ND 0 0 0 0 24 - - - - - -
SVOC 2-Methylnaphthalene WS T 3 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 0 0 4.7 - - - - - -
SVOC 2-Methylphenol WS T 3 ug/l <1.3 <1.4 ND ND ND ND ND 0 0 0 0 13 - - - - - -
SVOC 2-Nitroaniline WS T 3 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2-Nitrophenol WS T 3 ug/l <0.59 <0.64 ND ND ND ND ND 0 0 0 0 300 - - - - - -
SVOC 3 & 4 Methylphenol WS T 3 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WS T 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 4.5 - - - - - -
SVOC 3-Nitroaniline WS T 3 ug/l <0.82 <0.89 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol WS T 3 ug/l <2 <2.2 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Bromophenyl phenyl ether WS T 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 1.5 - - - - - -
SVOC 4-Chloro-3-methylphenol WS T 3 ug/l <0.76 <0.83 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloroaniline WS T 3 ug/l <0.73 <0.79 ND ND ND ND ND 0 0 0 0 232 - - - - - -
SVOC 4-Chlorophenyl phenyl ether WS T 3 ug/l <0.96 <1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline WS T 3 ug/l <0.48 <0.52 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitrophenol WS T 3 ug/l <4.7 <5.1 ND ND ND ND ND 0 0 0 0 60 - - - - - -
SVOC Acenaphthene WS T 3 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 0 0 5.8 - - - - - -
SVOC Acenaphthylene WS T 3 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acetophenone WS T 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Anthracene WS T 3 ug/l <0.57 <0.62 ND ND ND ND ND 0 0 3 100 0.012 - - - - - -
SVOC Atrazine WS T 3 ug/l <0.77 <0.84 ND ND ND ND ND 0 0 0 0 1.8 - - - - - -
SVOC Benzaldehyde WS T 3 ug/l <0.86 <0.93 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Benzo[a]anthracene WS T 3 ug/l <0.55 <0.6 ND ND ND ND ND 0 0 3 100 0.018 - - - - - -
SVOC Benzo[a]pyrene WS T 3 ug/l <0.16 <0.17 ND ND ND ND ND 0 0 3 100 0.014 - - - - - -
SVOC Benzo[b]fluoranthene WS T 3 ug/l <0.44 <0.48 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Benzo[g,h,i]perylene WS T 3 ug/l <0.75 <0.82 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Benzo[k]fluoranthene WS T 3 ug/l <0.18 <0.2 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Bis(2-chloroethoxy)methane WS T 3 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Bis(2-chloroethyl)ether WS T 3 ug/l <0.12 <0.13 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Bis(2-ethylhexyl) phthalate WS T 3 ug/l <0.72 <0.78 ND ND ND ND ND 0 0 0 0 3 - - - - - -
SVOC Butyl benzyl phthalate WS T 3 ug/l <0.6 <0.65 ND ND ND ND ND 0 0 0 0 19 - - - - - -
SVOC Caprolactam WS T 3 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Carbazole WS T 3 ug/l <0.85 <0.92 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Chrysene WS T 3 ug/l <0.67 <0.73 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Dibenz(a,h)anthracene WS T 3 ug/l <0.09 <0.098 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Dibenzofuran WS T 3 ug/l <0.85 <0.92 ND ND ND ND ND 0 0 0 0 3.7 - - - - - -
SVOC Diethyl phthalate WS T 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 210 - - - - - -
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Table 26. Round 1 Surface Water Analytical Results Statistical Summary – Ecological Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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Minimum ESV DEQ 7 Acute DEQ 7 Chronic

SVOC Dimethyl phthalate WS T 3 ug/l <0.98 <1.1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Di-n-butyl phthalate WS T 3 ug/l <0.82 <0.89 ND ND ND ND ND 0 0 0 0 19 - - - - - -
SVOC Di-n-octyl phthalate WS T 3 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 0 0 22 - - - - - -
SVOC Fluoranthene WS T 3 ug/l <0.72 <0.78 ND ND ND ND ND 0 0 3 100 0.04 - - - - - -
SVOC Fluorene WS T 3 ug/l <0.8 <0.87 ND ND ND ND ND 0 0 0 0 3 - - - - - -
SVOC Hexachlorobenzene WS T 3 ug/l <0.47 <0.51 ND ND ND ND ND 0 0 3 100 0.0003 - - - - - -
SVOC Hexachlorobutadiene WS T 3 ug/l <0.76 <0.83 ND ND ND ND ND 0 0 0 0 1.3 - - - - - -
SVOC Hexachlorocyclopentadiene WS T 3 ug/l <0.61 <0.66 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Hexachloroethane WS T 3 ug/l <0.09 <0.098 ND ND ND ND ND 0 0 0 0 12 - - - - - -
SVOC Indeno[1,2,3-cd]pyrene WS T 3 ug/l <0.21 <0.23 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Isophorone WS T 3 ug/l <0.67 <0.73 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Naphthalene WS T 3 ug/l <0.8 <0.87 ND ND ND ND ND 0 0 0 0 1.1 - - - - - -
SVOC Nitrobenzene WS T 3 ug/l <0.49 <0.53 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC N-Nitrosodi-n-propylamine WS T 3 ug/l <0.83 <0.9 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC N-Nitrosodiphenylamine WS T 3 ug/l <0.74 <0.8 ND ND ND ND ND 0 0 0 0 210 - - - - - -
SVOC Pentachlorophenol WS T 3 ug/l <2.2 <2.4 ND ND ND ND ND 0 0 3 100 0.5 0 0 5.3 0 0 4
SVOC Phenanthrene WS T 3 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 0 0 0.4 - - - - - -
SVOC Phenol WS T 3 ug/l <0.41 <0.45 ND ND ND ND ND 0 0 0 0 4 - - - - - -
SVOC Pyrene WS T 3 ug/l <0.83 <0.9 ND ND ND ND ND 0 0 3 100 0.025 - - - - - -
VOC 1,1,1-Trichloroethane WS T 3 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 11 - - - - - -
VOC 1,1,2,2-Tetrachloroethane WS T 3 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 610 - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WS T 3 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - - - - - - -
VOC 1,1,2-Trichloroethane WS T 3 ug/l <0.08 <0.08 ND ND ND ND ND 0 0 0 0 1200 - - - - - -
VOC 1,1-Dichloroethane WS T 3 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 47 - - - - - -
VOC 1,1-Dichloroethene WS T 3 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 0 0 25 - - - - - -
VOC 1,2,3-Trichlorobenzene WS T 3 ug/l <0.35 <0.35 ND ND ND ND ND 0 0 0 0 8 - - - - - -
VOC 1,2,4-Trichlorobenzene WS T 3 ug/l <0.27 <0.27 ND ND ND ND ND 0 0 0 0 24 - - - - - -
VOC 1,2-Dibromo-3-Chloropropane WS T 3 ug/l <0.23 <0.23 ND ND ND ND ND 0 0 - - - - - - - - -
VOC 1,2-Dichlorobenzene WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 0.7 - - - - - -
VOC 1,2-Dichloroethane WS T 3 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 100 - - - - - -
VOC 1,2-Dichloropropane WS T 3 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 - - - - - - - - -
VOC 1,3-Dichlorobenzene WS T 3 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 71 - - - - - -
VOC 1,4-Dichlorobenzene WS T 3 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 15 - - - - - -
VOC 2-Butanone (MEK) WS T 3 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 0 0 14000 - - - - - -
VOC 2-Hexanone WS T 3 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 0 0 99 - - - - - -
VOC 4-Methyl-2-pentanone (MIBK) WS T 3 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 0 0 170 - - - - - -
VOC Acetone WS T 3 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 0 0 1500 - - - - - -
VOC Benzene WS T 3 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 130 - - - - - -
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Table 26. Round 1 Surface Water Analytical Results Statistical Summary – Ecological Screening Levels
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Minimum ESV DEQ 7 Acute DEQ 7 Chronic

VOC Bromoform WS T 3 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 320 - - - - - -
VOC Bromomethane WS T 3 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Carbon disulfide WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 0.92 - - - - - -
VOC Carbon tetrachloride WS T 3 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 9.8 - - - - - -
VOC Chlorobenzene WS T 3 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 1.3 - - - - - -
VOC Chlorobromomethane WS T 3 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Chlorodibromomethane WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Chloroethane WS T 3 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Chloroform WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 1.8 - - - - - -
VOC Chloromethane WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC cis-1,2-Dichloroethene WS T 3 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 590 - - - - - -
VOC cis-1,3-Dichloropropene WS T 3 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 3 100 0.055 - - - - - -
VOC Cyclohexane WS T 3 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Dichlorobromomethane WS T 3 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Dichlorodifluoromethane WS T 3 ug/l <0.14 <0.14 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Ethylbenzene WS T 3 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 0 0 7.3 - - - - - -
VOC Ethylene Dibromide WS T 3 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Isopropylbenzene WS T 3 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 2.6 - - - - - -
VOC Methyl acetate WS T 3 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methyl tert-butyl ether WS T 3 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 10000 - - - - - -
VOC Methylcyclohexane WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methylene Chloride WS T 3 ug/l <0.21 0.9 0.4933 0.47 0.3955 ND 0.857 2 67 0 0 98.1 - - - - - -
VOC m-Xylene & p-Xylene WS T 3 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 1.8 - - - - - -
VOC o-Xylene WS T 3 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 13 - - - - - -
VOC Styrene WS T 3 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 72 - - - - - -
VOC Tetrachloroethene WS T 3 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 98 - - - - - -
VOC Toluene WS T 3 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 2 - - - - - -
VOC trans-1,2-Dichloroethene WS T 3 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 590 - - - - - -
VOC trans-1,3-Dichloropropene WS T 3 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 3 100 0.055 - - - - - -
VOC Trichloroethene WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 21 - - - - - -
VOC Trichlorofluoromethane WS T 3 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Vinyl chloride WS T 3 ug/l <0.06 <0.06 0.03 0.03 0.00E+00 0.03 0.03 0 0 0 0 930 - - - - - -
VOC Chlorobenzene WS T 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 1.3 - - - - - -
VOC Chlorobromomethane WS T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Chlorodibromomethane WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Chloroethane WS T 1 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Chloroform WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 1.8 - - - - - -
VOC Chloromethane WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
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Minimum ESV DEQ 7 Acute DEQ 7 Chronic

VOC cis-1,2-Dichloroethene WS T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 590 - - - - - -
VOC cis-1,3-Dichloropropene WS T 1 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 1 100 0.055 - - - - - -
VOC Cyclohexane WS T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Dichlorobromomethane WS T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Dichlorodifluoromethane WS T 1 ug/l <0.14 <0.14 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Ethylbenzene WS T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 0 0 7.3 - - - - - -
VOC Ethylene Dibromide WS T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Isopropylbenzene WS T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 2.6 - - - - - -
VOC Methyl acetate WS T 1 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methyl tert-butyl ether WS T 1 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 10000 - - - - - -
VOC Methylcyclohexane WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methylene Chloride WS T 1 ug/l <0.21 <0.21 ND ND ND ND ND 0 0 0 0 98.1 - - - - - -
VOC m-Xylene & p-Xylene WS T 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 1.8 - - - - - -
VOC o-Xylene WS T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 13 - - - - - -
VOC Styrene WS T 1 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 72 - - - - - -
VOC Tetrachloroethene WS T 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 98 - - - - - -
VOC Toluene WS T 1 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 2 - - - - - -
VOC trans-1,2-Dichloroethene WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 590 - - - - - -
VOC trans-1,3-Dichloropropene WS T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 1 100 0.055 - - - - - -
VOC Trichloroethene WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 21 - - - - - -
VOC Trichlorofluoromethane WS T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Vinyl chloride WS T 1 ug/l <0.06 <0.06 ND ND ND ND ND 0 0 0 0 930 - - - - - -
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Table 27. Round 2 Surface Water Analytical Results Statistical Summary – Ecological Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Summary Data Report, 2000 Aluminum Dr, Columbia Falls, MT
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GENCHEM Alkalinity WS T 19 ug/l  86,900  269,000  159,126  183,000  59,594  87,440  232,100 19 100 - - - - - - - - -
GENCHEM Ammonia WS T 19 ug/l <72 <72 ND ND ND ND ND 0 0 - - - - - - - - -
GENCHEM Chloride WS T 19 ug/l 351.0  2,910  1,378  1,580 741.2583 359.1  2,370 19 100 0 0 120000 - - - - - -
GENCHEM Fluoride WS T 19 ug/l 106.0  2,100 465.1579 189.0 579.427 106.0  1,839 19 100 11 58 120 - - - - - -
GENCHEM Hardness as calcium carbonate WS T 19 ug/l  90,000  304,000  178,211  196,000  67,800  90,000  264,400 19 100 - - - - - - - - -
GENCHEM Nitrate Nitrite as N WS T 19 ug/l <100  1,620 219.9474 ND 450.4951 ND  1,368 4 21 - - - - - - - - -
GENCHEM Orthophosphate as P WS T 19 ug/l <48 <48 ND ND ND ND ND 0 0 - - - - - - - - -
GENCHEM Sulfate WS T 19 ug/l  2,190  73,100  9,515  4,010  16,205  2,226  23,870 19 100 - - - - - - - - -
GENCHEM Total Dissolved Solids WS T 19 mg/l 69.0 309.0 172.0526 174.0 75.2392 79.8 286.5 19 100 - - - - - - - - -
GENCHEM Total Suspended Solids WS T 19 mg/l <1 153.0 26.0789 1.9 48.0043 ND 117.0 11 58 - - - - - - - - -
METALS Aluminum WS T 19 ug/l <18.2  5,750 485.9105 44.4  1,332 ND  2,024 17 89 6 32 87 2 11 750 6 31.58 87
METALS Antimony WS T 19 ug/l <0.62 <0.62 ND ND ND ND ND 0 0 0 0 30 - - - - - -
METALS Arsenic WS T 19 ug/l <0.64 3.7 ND ND ND ND 1.99 2 11 1 5 3.1 0 0 340 0 0.00 150
METALS Barium WS T 19 ug/l 99.7 424.0 149.4579 118.0 78.5644 100.87 244.9 19 100 19 100 4 - - - - - -
METALS Beryllium WS T 19 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 0.66 - - - - - -
METALS Cadmium WS T 19 ug/l <0.71 <0.71 ND ND ND ND ND 0 0 19 100 0.09 0 0 0.52 19 100.00 0.238
METALS Calcium WS T 19 ug/l  24,300  82,100  46,858  52,400  19,264  24,480  77,510 19 100 0 0 116000 - - - - - -
METALS Chromium WS T 19 ug/l <1.3 3.4 ND ND ND ND 1.6 2 11 0 0 64.3 - - - 0 0.00 74.7
METALS Cobalt WS T 19 ug/l <1.3 2.4 0.8474 ND 0.5037 ND 2.04 3 16 0 0 5.1 - - - - - -
METALS Copper WS T 19 ug/l <1.4 9.8 2.0105 ND 2.564 ND 6.56 6 32 19 100 0.23 4 21 3.79 1 5.26 8.038
METALS Cyanide, Total WS T 19 ug/l <2 192.0 24.2895 ND 57.3862 ND 179.4 6 32 6 32 5 3 16 22 6 31.58 5.2
METALS Iron WS T 19 ug/l <42.4  4,760 512.3789 ND  1,220 ND  3,095 8 42 7 37 158 - - - 2 10.53 1000
METALS Lead WS T 19 ug/l <0.38 4.5 0.7774 ND 1.1975 ND 3.06 5 26 5 26 0.54 0 0 13.98 2 10.53 2.548
METALS Magnesium WS T 19 ug/l  6,750  19,500  12,256  13,600  4,416  6,750  18,060 19 100 0 0 82000 - - - - - -
METALS Manganese WS T 19 ug/l <2.5  3,750 223.2947 5.5 855.7305 ND 565.8 14 74 3 16 120 - - - - - -
METALS Mercury WS T 19 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 19 100 0.026 0 0 1.7 0 0.00 0.91
METALS Nickel WS T 19 ug/l <1.4 3.9 1.0 ND 0.8131 ND 2.46 3 16 0 0 5 0 0 145 0 0.00 45.009
METALS Potassium WS T 19 ug/l 309.0  1,250 575.6842 484.0 272.9974 312.6  1,079 19 100 0 0 53000 - - - - - -
METALS Selenium WS T 19 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 1 0 0 20 0 0.00 5
METALS Silver WS T 19 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 19 100 0.067 19 100 0.374 - - -
METALS Sodium WS T 19 ug/l  1,040  35,600  7,591  2,630  10,767  1,058  31,460 19 100 0 0 680000 - - - - - -
METALS Thallium WS T 19 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 0.8 - - - - - -
METALS Vanadium WS T 19 ug/l <1.9 3.9 ND ND ND ND 2.1 2 11 0 0 20 - - - - - -
METALS Zinc WS T 19 ug/l <7 19.2 5.9105 3.5 5.722 3.5 18.93 3 16 0 0 30 0 0 37 0 0.00 103.361
OC_PEST 4,4'-DDD WS T 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 3 100 0.001 - - - - - -
OC_PEST 4,4'-DDE WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 3 100 0.001 - - - - - -
OC_PEST 4,4'-DDT WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 3 100 0.0005 0 0 0.5 3 100 0.001
OC_PEST Aldrin WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.004 0 0 1.5 0 0 1.5

Minimum ESV DEQ 7 Acute DEQ 7 Chronic
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Minimum ESV DEQ 7 Acute DEQ 7 Chronic

OC_PEST alpha-BHC WS T 3 ug/l <0.006 <0.006 ND ND ND ND ND 0 0 0 0 2.2 - - - - - -
OC_PEST alpha-Chlordane WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.0043 - - - 0 0 0.004
OC_PEST beta-BHC WS T 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 0 0 2.2 - - - - - -
OC_PEST delta-BHC WS T 3 ug/l <0.006 <0.006 ND ND ND ND ND 0 0 0 0 2.2 - - - - - -
OC_PEST Dieldrin WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.056 0 0 0.24 0 0 0.056
OC_PEST Endosulfan I WS T 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 0 0 0.003 0 0 0.11 0 0 0.056
OC_PEST Endosulfan II WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.051 0 0 0.11 0 0 0.056
OC_PEST Endosulfan sulfate WS T 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 0 0 0.051 - - - - - -
OC_PEST Endrin WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.0023 0 0 0.086 0 0 0.036
OC_PEST Endrin aldehyde WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.036 - - - - - -
OC_PEST Endrin ketone WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.036 - - - - - -
OC_PEST gamma-BHC (Lindane) WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.01 - - - 0 0 0.95
OC_PEST gamma-Chlordane WS T 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 0 0 0.0043 - - - 0 0 0.004
OC_PEST Heptachlor WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 3 100 0.0019 0 0 0.26 0 0 0.004
OC_PEST Heptachlor epoxide WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 3 100 0.0019 0 0 0.26 0 0 0.004
OC_PEST Methoxychlor WS T 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.019 - - - 0 0 0.03
OC_PEST Toxaphene WS T 3 ug/l <0.06 <0.06 ND ND ND ND ND 0 0 3 100 0.0002 0 0 0.73 3 100 0
PCB Aroclor 1016 WS T 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 7E-05 - - - 3 100 0.014
PCB Aroclor 1221 WS T 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 7E-05 - - - 3 100 0.014
PCB Aroclor 1232 WS T 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 7E-05 - - - 3 100 0.014
PCB Aroclor 1242 WS T 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 7E-05 - - - 3 100 0.014
PCB Aroclor 1248 WS T 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 7E-05 - - - 3 100 0.014
PCB Aroclor 1254 WS T 3 ug/l <0.084 <0.084 ND ND ND ND ND 0 0 3 100 7E-05 - - - 3 100 0.014
PCB Aroclor 1260 WS T 3 ug/l <0.084 <0.084 ND ND ND ND ND 0 0 3 100 7E-05 - - - 3 100 0.014
PCB Aroclor 1268 WS T 3 ug/l <0.084 <0.084 ND ND ND ND ND 0 0 3 100 0.014 - - - 3 100 0.014
PCB Aroclor-1262 WS T 3 ug/l <0.084 <0.084 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total WS T 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 7E-05 - - - 3 100 0.014
SVOC 1,1'-Biphenyl WS T 3 ug/l <0.63 <0.68 ND ND ND ND ND 0 0 0 0 14 - - - - - -
SVOC 1,2,4,5-Tetrachlorobenzene WS T 3 ug/l <0.43 <0.47 ND ND ND ND ND 0 0 0 0 3 - - - - - -
SVOC 1,4-Dioxane WS T 3 ug/l <3.1 <3.4 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,2'-oxybis[1-chloropropane] WS T 3 ug/l <0.93 <1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WS T 3 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 0 0 1 - - - - - -
SVOC 2,4,5-Trichlorophenol WS T 3 ug/l <0.49 <0.53 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,4,6-Trichlorophenol WS T 3 ug/l <0.53 <0.58 ND ND ND ND ND 0 0 0 0 4.9 - - - - - -
SVOC 2,4-Dichlorophenol WS T 3 ug/l <0.63 <0.68 ND ND ND ND ND 0 0 0 0 11 - - - - - -
SVOC 2,4-Dimethylphenol WS T 3 ug/l <0.91 <0.99 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,4-Dinitrophenol WS T 3 ug/l <2.4 <2.6 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,4-Dinitrotoluene WS T 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 44 - - - - - -

ROUX ASSOCIATES, INC. 2 of 6  2476.0001Y004.170/T27



Table 27. Round 2 Surface Water Analytical Results Statistical Summary – Ecological Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Summary Data Report, 2000 Aluminum Dr, Columbia Falls, MT

G
ro

up

D
et

er
m

in
an

d

M
at

ri
x

Fr
ac

tio
n

N
o.

 o
f R

es
ul

ts

U
ni

t

M
in

M
ax

M
ea

n

M
ed

ia
n

St
an

da
rd

 D
ev

ia
tio

n

5t
h 

Pe
rc

en
til

e

95
th

 P
er

ce
nt

ile

# 
> 

L
O

D

%
 >

 L
O

D

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

N
o.

 E
xc

ee
di

ng

%
 E

xc
ee

di
ng

Sc
re

en
in

g 
L

ev
el

Minimum ESV DEQ 7 Acute DEQ 7 Chronic

SVOC 2,6-Dinitrotoluene WS T 3 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 0 0 81 - - - - - -
SVOC 2-Chloronaphthalene WS T 3 ug/l <0.61 <0.66 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2-Chlorophenol WS T 3 ug/l <0.74 <0.8 ND ND ND ND ND 0 0 0 0 24 - - - - - -
SVOC 2-Methylnaphthalene WS T 3 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 0 0 4.7 - - - - - -
SVOC 2-Methylphenol WS T 3 ug/l <1.3 <1.4 ND ND ND ND ND 0 0 0 0 13 - - - - - -
SVOC 2-Nitroaniline WS T 3 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2-Nitrophenol WS T 3 ug/l <0.59 <0.64 ND ND ND ND ND 0 0 0 0 300 - - - - - -
SVOC 3 & 4 Methylphenol WS T 3 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WS T 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 4.5 - - - - - -
SVOC 3-Nitroaniline WS T 3 ug/l <0.82 <0.89 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol WS T 3 ug/l <2 <2.2 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Bromophenyl phenyl ether WS T 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 1.5 - - - - - -
SVOC 4-Chloro-3-methylphenol WS T 3 ug/l <0.76 <0.83 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloroaniline WS T 3 ug/l <0.73 <0.79 ND ND ND ND ND 0 0 0 0 232 - - - - - -
SVOC 4-Chlorophenyl phenyl ether WS T 3 ug/l <0.96 <1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline WS T 3 ug/l <0.48 <0.52 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitrophenol WS T 3 ug/l <4.7 <5.1 ND ND ND ND ND 0 0 0 0 60 - - - - - -
SVOC Acenaphthene WS T 3 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 0 0 5.8 - - - - - -
SVOC Acenaphthylene WS T 3 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acetophenone WS T 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Anthracene WS T 3 ug/l <0.57 <0.62 ND ND ND ND ND 0 0 3 100 0.012 - - - - - -
SVOC Atrazine WS T 3 ug/l <0.77 <0.84 ND ND ND ND ND 0 0 0 0 1.8 - - - - - -
SVOC Benzaldehyde WS T 3 ug/l <0.86 <0.93 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Benzo[a]anthracene WS T 3 ug/l <0.55 <0.6 ND ND ND ND ND 0 0 3 100 0.018 - - - - - -
SVOC Benzo[a]pyrene WS T 3 ug/l <0.16 <0.17 ND ND ND ND ND 0 0 3 100 0.014 - - - - - -
SVOC Benzo[b]fluoranthene WS T 3 ug/l <0.44 <0.48 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Benzo[g,h,i]perylene WS T 3 ug/l <0.75 <0.82 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Benzo[k]fluoranthene WS T 3 ug/l <0.18 <0.2 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Bis(2-chloroethoxy)methane WS T 3 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Bis(2-chloroethyl)ether WS T 3 ug/l <0.12 <0.13 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Bis(2-ethylhexyl) phthalate WS T 3 ug/l <0.72 <0.78 ND ND ND ND ND 0 0 0 0 3 - - - - - -
SVOC Butyl benzyl phthalate WS T 3 ug/l <0.6 <0.65 ND ND ND ND ND 0 0 0 0 19 - - - - - -
SVOC Caprolactam WS T 3 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Carbazole WS T 3 ug/l <0.85 <0.92 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Chrysene WS T 3 ug/l <0.67 <0.73 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Dibenz(a,h)anthracene WS T 3 ug/l <0.09 <0.098 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Dibenzofuran WS T 3 ug/l <0.85 <0.92 ND ND ND ND ND 0 0 0 0 3.7 - - - - - -
SVOC Diethyl phthalate WS T 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 210 - - - - - -
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Minimum ESV DEQ 7 Acute DEQ 7 Chronic

SVOC Dimethyl phthalate WS T 3 ug/l <0.98 <1.1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Di-n-butyl phthalate WS T 3 ug/l <0.82 <0.89 ND ND ND ND ND 0 0 0 0 19 - - - - - -
SVOC Di-n-octyl phthalate WS T 3 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 0 0 22 - - - - - -
SVOC Fluoranthene WS T 3 ug/l <0.72 <0.78 ND ND ND ND ND 0 0 3 100 0.04 - - - - - -
SVOC Fluorene WS T 3 ug/l <0.8 <0.87 ND ND ND ND ND 0 0 0 0 3 - - - - - -
SVOC Hexachlorobenzene WS T 3 ug/l <0.47 <0.51 ND ND ND ND ND 0 0 3 100 0.0003 - - - - - -
SVOC Hexachlorobutadiene WS T 3 ug/l <0.76 <0.83 ND ND ND ND ND 0 0 0 0 1.3 - - - - - -
SVOC Hexachlorocyclopentadiene WS T 3 ug/l <0.61 <0.66 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Hexachloroethane WS T 3 ug/l <0.09 <0.098 ND ND ND ND ND 0 0 0 0 12 - - - - - -
SVOC Indeno[1,2,3-cd]pyrene WS T 3 ug/l <0.21 <0.23 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Isophorone WS T 3 ug/l <0.67 <0.73 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Naphthalene WS T 3 ug/l <0.8 <0.87 ND ND ND ND ND 0 0 0 0 1.1 - - - - - -
SVOC Nitrobenzene WS T 3 ug/l <0.49 <0.53 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC N-Nitrosodi-n-propylamine WS T 3 ug/l <0.83 <0.9 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC N-Nitrosodiphenylamine WS T 3 ug/l <0.74 <0.8 ND ND ND ND ND 0 0 0 0 210 - - - - - -
SVOC Pentachlorophenol WS T 3 ug/l <2.2 <2.4 ND ND ND ND ND 0 0 3 100 0.5 0 0 5.3 0 0 4
SVOC Phenanthrene WS T 3 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 0 0 0.4 - - - - - -
SVOC Phenol WS T 3 ug/l <0.41 <0.45 ND ND ND ND ND 0 0 0 0 4 - - - - - -
SVOC Pyrene WS T 3 ug/l <0.83 <0.9 ND ND ND ND ND 0 0 3 100 0.025 - - - - - -
VOC 1,1,1-Trichloroethane WS T 3 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 11 - - - - - -
VOC 1,1,2,2-Tetrachloroethane WS T 3 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 610 - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WS T 3 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - - - - - - -
VOC 1,1,2-Trichloroethane WS T 3 ug/l <0.08 <0.08 ND ND ND ND ND 0 0 0 0 1200 - - - - - -
VOC 1,1-Dichloroethane WS T 3 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 47 - - - - - -
VOC 1,1-Dichloroethene WS T 3 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 0 0 25 - - - - - -
VOC 1,2,3-Trichlorobenzene WS T 3 ug/l <0.35 <0.35 ND ND ND ND ND 0 0 0 0 8 - - - - - -
VOC 1,2,4-Trichlorobenzene WS T 3 ug/l <0.27 <0.27 ND ND ND ND ND 0 0 0 0 24 - - - - - -
VOC 1,2-Dibromo-3-Chloropropane WS T 3 ug/l <0.23 <0.23 ND ND ND ND ND 0 0 - - - - - - - - -
VOC 1,2-Dichlorobenzene WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 0.7 - - - - - -
VOC 1,2-Dichloroethane WS T 3 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 100 - - - - - -
VOC 1,2-Dichloropropane WS T 3 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 - - - - - - - - -
VOC 1,3-Dichlorobenzene WS T 3 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 71 - - - - - -
VOC 1,4-Dichlorobenzene WS T 3 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 15 - - - - - -
VOC 2-Butanone (MEK) WS T 3 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 0 0 14000 - - - - - -
VOC 2-Hexanone WS T 3 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 0 0 99 - - - - - -
VOC 4-Methyl-2-pentanone (MIBK) WS T 3 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 0 0 170 - - - - - -
VOC Acetone WS T 3 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 0 0 1500 - - - - - -
VOC Benzene WS T 3 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 130 - - - - - -
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Minimum ESV DEQ 7 Acute DEQ 7 Chronic

VOC Bromoform WS T 3 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 320 - - - - - -
VOC Bromomethane WS T 3 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Carbon disulfide WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 0.92 - - - - - -
VOC Carbon tetrachloride WS T 3 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 9.8 - - - - - -
VOC Chlorobenzene WS T 3 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 1.3 - - - - - -
VOC Chlorobromomethane WS T 3 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Chlorodibromomethane WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Chloroethane WS T 3 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Chloroform WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 1.8 - - - - - -
VOC Chloromethane WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC cis-1,2-Dichloroethene WS T 3 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 590 - - - - - -
VOC cis-1,3-Dichloropropene WS T 3 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 3 100 0.055 - - - - - -
VOC Cyclohexane WS T 3 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Dichlorobromomethane WS T 3 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Dichlorodifluoromethane WS T 3 ug/l <0.14 <0.14 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Ethylbenzene WS T 3 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 0 0 7.3 - - - - - -
VOC Ethylene Dibromide WS T 3 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Isopropylbenzene WS T 3 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 2.6 - - - - - -
VOC Methyl acetate WS T 3 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methyl tert-butyl ether WS T 3 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 10000 - - - - - -
VOC Methylcyclohexane WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methylene Chloride WS T 3 ug/l <0.21 0.9 0.4933 0.47 0.3955 ND 0.857 2 67 0 0 98.1 - - - - - -
VOC m-Xylene & p-Xylene WS T 3 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 1.8 - - - - - -
VOC o-Xylene WS T 3 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 13 - - - - - -
VOC Styrene WS T 3 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 72 - - - - - -
VOC Tetrachloroethene WS T 3 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 98 - - - - - -
VOC Toluene WS T 3 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 2 - - - - - -
VOC trans-1,2-Dichloroethene WS T 3 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 590 - - - - - -
VOC trans-1,3-Dichloropropene WS T 3 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 3 100 0.055 - - - - - -
VOC Trichloroethene WS T 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 21 - - - - - -
VOC Trichlorofluoromethane WS T 3 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Vinyl chloride WS T 3 ug/l <0.06 <0.06 0.03 0.03 0.00E+00 0.03 0.03 0 0 0 0 930 - - - - - -
VOC Chlorobenzene WS T 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 1.3 - - - - - -
VOC Chlorobromomethane WS T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Chlorodibromomethane WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Chloroethane WS T 1 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Chloroform WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 1.8 - - - - - -
VOC Chloromethane WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
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Table 27. Round 2 Surface Water Analytical Results Statistical Summary – Ecological Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Summary Data Report, 2000 Aluminum Dr, Columbia Falls, MT
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Minimum ESV DEQ 7 Acute DEQ 7 Chronic

VOC cis-1,2-Dichloroethene WS T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 590 - - - - - -
VOC cis-1,3-Dichloropropene WS T 1 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 1 100 0.055 - - - - - -
VOC Cyclohexane WS T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Dichlorobromomethane WS T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Dichlorodifluoromethane WS T 1 ug/l <0.14 <0.14 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Ethylbenzene WS T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 0 0 7.3 - - - - - -
VOC Ethylene Dibromide WS T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Isopropylbenzene WS T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 2.6 - - - - - -
VOC Methyl acetate WS T 1 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methyl tert-butyl ether WS T 1 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 10000 - - - - - -
VOC Methylcyclohexane WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methylene Chloride WS T 1 ug/l <0.21 <0.21 ND ND ND ND ND 0 0 0 0 98.1 - - - - - -
VOC m-Xylene & p-Xylene WS T 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 1.8 - - - - - -
VOC o-Xylene WS T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 13 - - - - - -
VOC Styrene WS T 1 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 72 - - - - - -
VOC Tetrachloroethene WS T 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 98 - - - - - -
VOC Toluene WS T 1 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 2 - - - - - -
VOC trans-1,2-Dichloroethene WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 590 - - - - - -
VOC trans-1,3-Dichloropropene WS T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 1 100 0.055 - - - - - -
VOC Trichloroethene WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 21 - - - - - -
VOC Trichlorofluoromethane WS T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Vinyl chloride WS T 1 ug/l <0.06 <0.06 ND ND ND ND ND 0 0 0 0 930 - - - - - -
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Table 28. Round 3 Surface Water Analytical Results Statistical Summary – Ecological Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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GENCHEM Alkalinity WS T 24 ug/l  79,600  217,000  149,379  169,500  49,622  81,340  207,850 24 100 - - - - - - - - -
GENCHEM Ammonia WS T 24 ug/l <72 86.0 ND ND ND ND 75.44 2 8 - - - - - - - - -
GENCHEM Chloride WS T 24 ug/l 320.0  3,100  1,556  1,525 967.1837 370.15  3,044 24 100 0 0 120000 - - - - - -
GENCHEM Fluoride WS T 24 ug/l 84.2  2,600 373.9875 130.5 629.4292 87.095  1,896 24 100 16 67 120 - - - - - -
GENCHEM Hardness as calcium carbonate WS T 24 ug/l  82,000  224,000  147,500  163,000  49,267  84,000  204,000 24 100 - - - - - - - - -
GENCHEM Nitrate Nitrite as N WS T 24 ug/l <100 273.0 136.0833 125.5 70.9972 ND 253.5 18 75 - - - - - - - - -
GENCHEM Orthophosphate as P WS T 17 ug/l <48 <48 ND ND ND ND ND 0 0 - - - - - - - - -
GENCHEM Sulfate WS T 24 ug/l  2,160  78,900  7,496  3,995  15,365  2,233  12,180 24 100 - - - - - - - - -
GENCHEM Total Dissolved Solids WS T 24 mg/l 82.0 296.0 152.875 164.0 55.4376 85.3 230.65 24 100 - - - - - - - - -
GENCHEM Total Suspended Solids WS T 24 mg/l <1 82.8 14.6125 6.15 22.5906 ND 74.395 20 83 - - - - - - - - -
METALS Aluminum WS T 24 ug/l <18.2  1,540 275.0375 106.0 435.2826 ND  1,360 20 83 13 54 87 3 13 750 13 54.17 87
METALS Antimony WS T 24 ug/l <0.62 0.78 0.4183 ND 0.1748 ND 0.7295 7 29 0 0 30 - - - - - -
METALS Arsenic WS T 24 ug/l <0.64 2.2 ND ND ND ND 0.874 3 13 0 0 3.1 0 0 340 0 0.00 150
METALS Barium WS T 24 ug/l 63.4 244.0 117.0958 100.65 57.1348 70.545 238.7 24 100 24 100 4 - - - - - -
METALS Beryllium WS T 24 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 0.66 - - - - - -
METALS Cadmium WS T 24 ug/l <0.71 <0.71 ND ND ND ND ND 0 0 24 100 0.09 0 0 0.52 24 100.00 0.238
METALS Calcium WS T 24 ug/l  21,700  63,300  39,533  44,100  13,436  22,180  55,770 24 100 0 0 116000 - - - - - -
METALS Chromium WS T 24 ug/l <1.3 37.7 2.8563 ND 7.6379 ND 8.21 7 29 0 0 64.3 - - - 0 0.00 74.7
METALS Cobalt WS T 24 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 5.1 - - - - - -
METALS Copper WS T 24 ug/l <1.4 3.8 1.2 ND 0.9089 ND 3.235 7 29 24 100 0.23 1 4 3.79 0 0.00 8.038
METALS Cyanide, Free WS T 7 ug/l <1.5 8.0 3.7714 1 3.8437 0.75 8.7 3 43 3 43 5 0 0 22 3 42.86 5.2
METALS Cyanide, Total WS T 24 ug/l <2 24.7 3.8167 ND 6.5206 ND 19.8 5 21 5 21 5 1 4 22 5 20.83 5.2
METALS Iron WS T 24 ug/l <42.4  1,640 296.4083 105.5 461.6047 ND  1,490 17 71 8 33 158 - - - 2 8.33 1000
METALS Lead WS T 24 ug/l <0.38 1.2 0.3313 ND 0.2989 ND 1.1145 6 25 4 17 0.54 0 0 13.98 0 0.00 2.548
METALS Magnesium WS T 24 ug/l  6,060  14,000  9,794  10,350  3,076  6,162  13,900 24 100 0 0 82000 - - - - - -
METALS Manganese WS T 24 ug/l <2.5 52.0 11.9292 5.65 14.3909 ND 47.955 21 88 0 0 120 - - - - - -
METALS Mercury WS T 24 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 24 100 0.026 0 0 1.7 0 0.00 0.91
METALS Nickel WS T 24 ug/l <1.4 1.9 ND ND ND ND 1.295 2 8 0 0 5 0 0 145 0 0.00 45.009
METALS Potassium WS T 24 ug/l 367.0  1,100 564.875 532.5 165.2953 369.5 770.95 24 100 0 0 53000 - - - - - -
METALS Selenium WS T 24 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 1 0 0 20 0 0.00 5
METALS Silver WS T 24 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 24 100 0.067 24 100 0.374 - - -
METALS Sodium WS T 24 ug/l  1,010  26,300  3,808  2,425  5,042  1,030  5,493 24 100 0 0 680000 - - - - - -
METALS Thallium WS T 24 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 0.8 - - - - - -
METALS Vanadium WS T 24 ug/l <1.9 6.9 ND ND ND ND 1.7575 2 8 0 0 20 - - - - - -
METALS Zinc WS T 24 ug/l <7 <7 ND ND ND ND ND 0 0 0 0 30 0 0 37 0 0.00 103.361

Minimum ESV DEQ 7 Acute DEQ 7 Chronic
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Table 29. Round 4 Surface Water Analytical Results Statistical Summary– Ecological Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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GENCHEM Alkalinity WS T 23 ug/l  13,900  233,000  137,570  175,000  62,105  69,000  199,100 23 100 - - - - - - - - -
GENCHEM Ammonia WS T 23 ug/l <72  1,840 122.7435 ND 375.0499 ND 122.27 4 17 - - - - - - - - -
GENCHEM Chloride WS T 23 ug/l 227.0  2,300  1,129  1,390 671.2694 241.2  1,759 23 100 0 0 120000 - - - - - -
GENCHEM Fluoride WS DI 23 ug/l 109.0  21,500  1,174 130.0  4,446 117.1  1,730 23 100 17 74 120 - - - - - -
GENCHEM Fluoride WS T 23 ug/l 118.0  22,400  1,213 135.0  4,630 119.2  1,586 23 100 21 91 120 - - - - - -
GENCHEM Hardness as calcium carbonate WS T 23 ug/l  50,000  216,000  132,957  164,000  54,954  66,400  187,600 23 100 - - - - - - - - -
GENCHEM Nitrate Nitrite as N WS T 23 ug/l <100  1,700 262.6087 127.0 434.6847 ND  1,428 19 83 - - - - - - - - -
GENCHEM Orthophosphate as P WS T 23 ug/l <48 <48 ND ND ND ND ND 0 0 - - - - - - - - -
GENCHEM Sulfate WS T 23 ug/l  1,880  20,300  4,050  2,620  4,275  1,901  11,841 23 100 - - kkk - - - - - -
GENCHEM Sulfide WS T 23 ug/l <579 <579 ND ND ND ND ND 0 0 - - - - - - - - -
GENCHEM Total Dissolved Solids WS T 23 mg/l 62.0 336.0 157.6522 191.0 75.904 71.1 249.3 23 100 - - - - - - - - -
GENCHEM Total Suspended Solids WS T 23 mg/l <1 70.5 25.187 18.4 23.7919 n.d. 61.9 19 83 - - - - - - - - -
METALS Aluminum WS T 23 ug/l <18.2  8,630 622.5261 49.5  1,778 ND 987.9 16 70 9 39 87 4 17 750 9 39.13 87
METALS Aluminum WS DI 23 ug/l <18.2  4,780 ND ND ND ND ND 1 4 1 4 87 1 4 750 1 4.35 87
METALS Antimony WS DI 23 ug/l <0.62 7.2 ND ND ND ND ND 1 4 0 0 30 - - - - - -
METALS Antimony WS T 23 ug/l <0.62 7.7 ND ND ND ND ND 1 4 0 0 30 - - - - - -
METALS Arsenic WS DI 23 ug/l <0.64 1.0 ND ND ND ND 0.906 3 13 0 0 3.1 0 0 340 0 0.00 150
METALS Arsenic WS T 23 ug/l <0.64 2.4 ND ND ND ND 0.815 2 9 0 0 3.1 0 0 340 0 0.00 150
METALS Barium WS DI 23 ug/l 26.4 270.0 99.5652 86.5 58.6305 63.61 242.6 23 100 23 100 4 - - - - - -
METALS Barium WS T 23 ug/l 43.4 275.0 108.3391 88.8 60.22 62.86 248.7 23 100 23 100 4 - - - - - -
METALS Beryllium WS DI 23 ug/l <0.24 0.51 ND ND ND ND ND 1 4 0 0 0.66 - - - - - -
METALS Beryllium WS T 23 ug/l <0.24 0.71 ND ND ND ND ND 1 4 1 4 0.66 - - - - - -
METALS Cadmium WS DI 23 ug/l <0.71 2.5 ND ND ND ND ND 1 4 23 100 0.09 1 4 0.52 23 100.00 0.238
METALS Cadmium WS T 23 ug/l <0.71 3.0 ND ND ND ND ND 1 4 23 100 0.09 1 4 0.52 23 100.00 0.238
METALS Calcium WS DI 23 ug/l  7,020  54,100  35,697  39,800  15,709  18,200  52,030 23 100 0 0 116000 - - - - - -
METALS Calcium WS T 23 ug/l  7,860  62,400  37,246  41,100  16,543  17,610  54,440 23 100 0 0 116000 - - - - - -
METALS Chromium WS T 23 ug/l <1.3 2.7 ND ND ND ND ND 1 4 0 0 64.3 - - - 0 0.00 74.7
METALS Chromium WS DI 23 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 64.3 - - - 0 0.00 74.7
METALS Cobalt WS T 23 ug/l <1.3 1.6 ND ND ND ND ND 1 4 0 0 5.1 - - - - - -
METALS Cobalt WS DI 23 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 5.1 - - - - - -
METALS Copper WS T 23 ug/l <1.4 16.5 1.713 ND 3.3718 ND 4.96 5 22 23 100 0.23 2 9 3.79 1 4.35 8.038
METALS Copper WS DI 23 ug/l <1.4 26.4 ND ND ND ND 2.9 3 13 23 100 0.23 1 4 3.79 1 4.35 8.038
METALS Cyanide, Free WS DI 7 ug/l <1.5 42.2 8.2857 1.7 15.0962 ND 31.22 5 71 3 43 5 1 14 22 3 42.86 5.2
METALS Cyanide, Free WS T 7 ug/l <1.5 45.6 8.2214 2.1 16.5397 ND 33.15 4 57 1 14 5 1 14 22 1 14.29 5.2
METALS Cyanide, Total WS DI 23 ug/l <2 162.0 12.0739 ND 35.5998 ND 62.63 5 22 5 22 5 2 9 22 5 21.74 5.2
METALS Cyanide, Total WS T 23 ug/l <2 197.0 13.6609 ND 43.0212 ND 70.63 4 17 4 17 5 2 9 22 4 17.39 5.2
METALS Iron WS T 23 ug/l <42.4  1,210 303.9826 ND 405.5771 ND  1,068 10 43 9 39 158 - - - 2 8.70 1000
METALS Iron WS DI 23 ug/l <42.4 164.0 ND ND ND ND 60.05 3 13 1 4 158 - - - 0 0.00 1000

Minimum ESV DEQ 7 Acute DEQ 7 Chronic
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Table 29. Round 4 Surface Water Analytical Results Statistical Summary– Ecological Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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Minimum ESV DEQ 7 Acute DEQ 7 Chronic

METALS Lead WS T 23 ug/l <0.38 7.6 0.6578 ND 1.5308 ND 0.961 9 39 6 26 0.54 0 0 13.98 1 4.35 2.548
METALS Lead WS DI 23 ug/l <0.38 <0.38 ND ND ND ND ND 0 0 0 0 0.54 0 0 13.98 0 0.00 2.548
METALS Magnesium WS DI 23 ug/l 384.0  14,800  8,824  11,000  4,017  4,465  13,160 23 100 0 0 82000 - - - - - -
METALS Magnesium WS T 23 ug/l 804.0  16,300  9,676  12,100  4,145  4,681  13,930 23 100 0 0 82000 - - - - - -
METALS Manganese WS T 23 ug/l <2.5 43.2 14.0609 8.1 13.2947 ND 36.92 20 87 0 0 120 - - - - - -
METALS Manganese WS DI 23 ug/l <2.5 31.8 5.2261 2.5 8.1144 ND 25.64 12 52 0 0 120 - - - - - -
METALS Mercury WS DI 23 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 23 100 0.026 0 0 1.7 0 0.00 0.91
METALS Mercury WS T 23 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 23 100 0.026 0 0 1.7 0 0.00 0.91
METALS Nickel WS DI 23 ug/l <1.4 32.2 ND ND ND ND 19.96 2 9 2 9 5 0 0 145 0 0.00 45.009
METALS Nickel WS T 23 ug/l <1.4 55.9 ND ND ND ND 1.96 2 9 1 4 5 0 0 145 1 4.35 45.009
METALS Potassium WS DI 23 ug/l 237.0 970.0 433.4348 419.0 190.8824 240.6 759.2 23 100 0 0 53000 - - - - - -
METALS Potassium WS T 23 ug/l 242.0  1,060 535.6522 480.0 186.9316 248.0 809.5 23 100 0 0 53000 - - - - - -
METALS Selenium WS DI 23 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 1 0 0 20 0 0.00 5
METALS Selenium WS T 23 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 1 0 0 20 0 0.00 5
METALS Silver WS DI 23 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 23 100 0.067 23 100 0.374 - - -
METALS Silver WS T 23 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 23 100 0.067 23 100 0.374 - - -
METALS Sodium WS DI 23 ug/l 562.0  23,500  3,824  2,020  5,408 570.4  13,910 23 100 0 0 680000 - - - - - -
METALS Sodium WS T 23 ug/l 666.0  25,800  4,300  2,220  6,134 678.5  17,450 23 100 0 0 680000 - - - - - -
METALS Thallium WS T 23 ug/l <0.26 0.27 ND ND ND ND ND 1 4 0 0 0.8 - - - - - -
METALS Thallium WS DI 23 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 0.8 - - - - - -
METALS Vanadium WS DI 23 ug/l <1.9 4.3 ND ND ND ND ND 1 4 0 0 20 - - - - - -
METALS Vanadium WS T 23 ug/l <1.9 18.0 ND ND ND ND ND 1 4 0 0 20 - - - - - -
METALS Zinc WS T 23 ug/l <7 537.0 28.5739 ND 110.8994 ND 15.09 6 26 1 4 30 1 4 37 1 4.35 103.361
METALS Zinc WS DI 23 ug/l <7 512.0 ND ND ND ND ND 1 4 1 4 30 1 4 37 1 4.35 103.361
OC_PEST 4,4'-DDD WS T 1 ug/l <0.006 <0.006 ND ND ND ND ND 0 0 1 100 0.001 - - - - - -
OC_PEST 4,4'-DDE WS T 1 ug/l <0.002 <0.002 ND ND ND ND ND 0 0 0 0 0.001 - - - - - -
OC_PEST 4,4'-DDT WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 1 100 0.0005 0 0 0.5 1 100.00 0.001
OC_PEST Aldrin WS T 1 ug/l <0.003 <0.003 ND ND ND ND ND 0 0 0 0 0.004 0 0 1.5 0 0.00 1.5
OC_PEST alpha-BHC WS T 1 ug/l <0.007 <0.007 ND ND ND ND ND 0 0 0 0 2.2 - - - - - -
OC_PEST alpha-Chlordane WS T 1 ug/l <0.002 <0.002 ND ND ND ND ND 0 0 0 0 0.0043 - - - 0 0.00 0.004
OC_PEST beta-BHC WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 2.2 - - - - - -
OC_PEST delta-BHC WS T 1 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 0 0 2.2 - - - - - -
OC_PEST Dieldrin WS T 1 ug/l <0.003 <0.003 ND ND ND ND ND 0 0 0 0 0.056 0 0 0.24 0 0.00 0.056
OC_PEST Endosulfan I WS T 1 ug/l <0.002 <0.002 ND ND ND ND ND 0 0 0 0 0.003 0 0 0.11 0 0.00 0.056
OC_PEST Endosulfan II WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.051 0 0 0.11 0 0.00 0.056
OC_PEST Endosulfan sulfate WS T 1 ug/l <0.006 <0.006 ND ND ND ND ND 0 0 0 0 0.051 - - - - - -
OC_PEST Endrin WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.0023 0 0 0.086 0 0.00 0.036
OC_PEST Endrin aldehyde WS T 1 ug/l <0.008 <0.008 ND ND ND ND ND 0 0 0 0 0.036 - - - - - -
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Minimum ESV DEQ 7 Acute DEQ 7 Chronic

OC_PEST Endrin ketone WS T 1 ug/l <0.008 <0.008 ND ND ND ND ND 0 0 0 0 0.036 - - - - - -
OC_PEST gamma-BHC (Lindane) WS T 1 ug/l <0.012 <0.012 ND ND ND ND ND 0 0 0 0 0.01 - - - 0 0.00 0.95
OC_PEST gamma-Chlordane WS T 1 ug/l <0.003 <0.003 ND ND ND ND ND 0 0 0 0 0.0043 - - - 0 0.00 0.004
OC_PEST Heptachlor WS T 1 ug/l <0.003 <0.003 ND ND ND ND ND 0 0 0 0 0.0019 0 0 0.26 0 0.00 0.004
OC_PEST Heptachlor epoxide WS T 1 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 1 100 0.0019 0 0 0.26 0 0.00 0.004
OC_PEST Methoxychlor WS T 1 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.019 - - - 0 0.00 0.03
OC_PEST Toxaphene WS T 1 ug/l <0.11 <0.11 ND ND ND ND ND 0 0 1 100 0.0002 0 0 0.73 1 100.00 0
PCB Aroclor 1016 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 7E-05 - - - 1 100.00 0.014
PCB Aroclor 1221 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 7E-05 - - - 1 100.00 0.014
PCB Aroclor 1232 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 7E-05 - - - 1 100.00 0.014
PCB Aroclor 1242 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 7E-05 - - - 1 100.00 0.014
PCB Aroclor 1248 WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 7E-05 - - - 1 100.00 0.014
PCB Aroclor 1254 WS T 1 ug/l <0.099 <0.099 ND ND ND ND ND 0 0 1 100 7E-05 - - - 1 100.00 0.014
PCB Aroclor 1260 WS T 1 ug/l <0.099 <0.099 ND ND ND ND ND 0 0 1 100 7E-05 - - - 1 100.00 0.014
PCB Aroclor 1268 WS T 1 ug/l <0.099 <0.099 ND ND ND ND ND 0 0 1 100 0.014 - - - 1 100.00 0.014
PCB Aroclor-1262 WS T 1 ug/l <0.099 <0.099 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total WS T 1 ug/l <0.1 <0.1 ND ND ND ND ND 0 0 1 100 7E-05 - - - 1 100.00 0.014
SVOC 1,1'-Biphenyl WS T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 0 0 14 - - - - - -
SVOC 1,2,4,5-Tetrachlorobenzene WS T 1 ug/l <0.43 <0.43 ND ND ND ND ND 0 0 0 0 3 - - - - - -
SVOC 1,4-Dioxane WS T 1 ug/l <3.1 <3.1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,2'-oxybis[1-chloropropane] WS T 1 ug/l <0.93 <0.93 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WS T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 0 0 1 - - - - - -
SVOC 2,4,5-Trichlorophenol WS T 1 ug/l <0.49 <0.49 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,4,6-Trichlorophenol WS T 1 ug/l <0.53 <0.53 ND ND ND ND ND 0 0 0 0 4.9 - - - - - -
SVOC 2,4-Dichlorophenol WS T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 0 0 11 - - - - - -
SVOC 2,4-Dimethylphenol WS T 1 ug/l <0.91 <0.91 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,4-Dinitrophenol WS T 1 ug/l <2.4 <2.4 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2,4-Dinitrotoluene WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 0 0 44 - - - - - -
SVOC 2,6-Dinitrotoluene WS T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 0 0 81 - - - - - -
SVOC 2-Chloronaphthalene WS T 1 ug/l <0.61 <0.61 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2-Chlorophenol WS T 1 ug/l <0.74 <0.74 ND ND ND ND ND 0 0 0 0 24 - - - - - -
SVOC 2-Methylnaphthalene WS T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 0 0 4.7 - - - - - -
SVOC 2-Methylphenol WS T 1 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 13 - - - - - -
SVOC 2-Nitroaniline WS T 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2-Nitrophenol WS T 1 ug/l <0.59 <0.59 ND ND ND ND ND 0 0 0 0 300 - - - - - -
SVOC 3 & 4 Methylphenol WS T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 0 0 4.5 - - - - - -
SVOC 3-Nitroaniline WS T 1 ug/l <0.82 <0.82 ND ND ND ND ND 0 0 - - - - - - - - -
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Minimum ESV DEQ 7 Acute DEQ 7 Chronic

SVOC 4,6-Dinitro-2-methylphenol WS T 1 ug/l <2 <2 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Bromophenyl phenyl ether WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 0 0 1.5 - - - - - -
SVOC 4-Chloro-3-methylphenol WS T 1 ug/l <0.76 <0.76 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloroaniline WS T 1 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 232 - - - - - -
SVOC 4-Chlorophenyl phenyl ether WS T 1 ug/l <0.96 <0.96 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline WS T 1 ug/l <0.48 <0.48 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitrophenol WS T 1 ug/l <4.7 <4.7 ND ND ND ND ND 0 0 0 0 60 - - - - - -
SVOC Acenaphthene WS T 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 0 0 5.8 - - - - - -
SVOC Acenaphthylene WS T 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acetophenone WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Anthracene WS T 1 ug/l <0.57 <0.57 ND ND ND ND ND 0 0 1 100 0.012 - - - - - -
SVOC Atrazine WS T 1 ug/l <0.77 <0.77 ND ND ND ND ND 0 0 0 0 1.8 - - - - - -
SVOC Benzaldehyde WS T 1 ug/l <0.86 <0.86 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Benzo[a]anthracene WS T 1 ug/l 3.0 3.0 3.0 3.0 - 3.0 3.0 1 100 1 100 0.018 - - - - - -
SVOC Benzo[a]pyrene WS T 1 ug/l 3.9 3.9 3.9 3.9 - 3.9 3.9 1 100 1 100 0.014 - - - - - -
SVOC Benzo[b]fluoranthene WS T 1 ug/l 10.0 10.0 10.0 10.0 - 10.0 10.0 1 100 - - - - - - - - -
SVOC Benzo[g,h,i]perylene WS T 1 ug/l 3.9 3.9 3.9 3.9 - 3.9 3.9 1 100 - - - - - - - - -
SVOC Benzo[k]fluoranthene WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Bis(2-chloroethoxy)methane WS T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Bis(2-chloroethyl)ether WS T 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Bis(2-ethylhexyl) phthalate WS T 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 0 0 3 - - - - - -
SVOC Butyl benzyl phthalate WS T 1 ug/l <0.6 <0.6 ND ND ND ND ND 0 0 0 0 19 - - - - - -
SVOC Caprolactam WS T 1 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Carbazole WS T 1 ug/l <0.85 <0.85 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Chrysene WS T 1 ug/l 7.6 7.6 7.6 7.6 - 7.6 7.6 1 100 - - - - - - - - -
SVOC Dibenz(a,h)anthracene WS T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Dibenzofuran WS T 1 ug/l <0.85 <0.85 ND ND ND ND ND 0 0 0 0 3.7 - - - - - -
SVOC Diethyl phthalate WS T 1 ug/l <1 <1 ND ND ND ND ND 0 0 0 0 210 - - - - - -
SVOC Dimethyl phthalate WS T 1 ug/l <0.98 <0.98 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Di-n-butyl phthalate WS T 1 ug/l <0.82 <0.82 ND ND ND ND ND 0 0 0 0 19 - - - - - -
SVOC Di-n-octyl phthalate WS T 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 0 0 22 - - - - - -
SVOC Fluoranthene WS T 1 ug/l 9.3 9.3 9.3 9.3 - 9.3 9.3 1 100 1 100 0.04 - - - - - -
SVOC Fluorene WS T 1 ug/l <0.8 <0.8 ND ND ND ND ND 0 0 0 0 3 - - - - - -
SVOC Hexachlorobenzene WS T 1 ug/l <0.47 <0.47 ND ND ND ND ND 0 0 1 100 0.0003 - - - - - -
SVOC Hexachlorobutadiene WS T 1 ug/l <0.76 <0.76 ND ND ND ND ND 0 0 0 0 1.3 - - - - - -
SVOC Hexachlorocyclopentadiene WS T 1 ug/l <0.61 <0.61 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Hexachloroethane WS T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 12 - - - - - -
SVOC Indeno[1,2,3-cd]pyrene WS T 1 ug/l 3.1 3.1 3.1 3.1 - 3.1 3.1 1 100 - - - - - - - - -
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Minimum ESV DEQ 7 Acute DEQ 7 Chronic

SVOC Isophorone WS T 1 ug/l <0.67 <0.67 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Naphthalene WS T 1 ug/l <0.8 <0.8 ND ND ND ND ND 0 0 0 0 1.1 - - - - - -
SVOC Nitrobenzene WS T 1 ug/l <0.49 <0.49 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC N-Nitrosodi-n-propylamine WS T 1 ug/l <0.83 <0.83 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC N-Nitrosodiphenylamine WS T 1 ug/l <0.74 <0.74 ND ND ND ND ND 0 0 0 0 210 - - - - - -
SVOC Pentachlorophenol WS T 1 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 1 100 0.5 0 0 5.3 0 0.00 4
SVOC Phenanthrene WS T 1 ug/l 1.5 1.5 1.5 1.5 - 1.5 1.5 1 100 1 100 0.4 - - - - - -
SVOC Phenol WS T 1 ug/l <0.41 <0.41 ND ND ND ND ND 0 0 0 0 4 - - - - - -
SVOC Pyrene WS T 1 ug/l 7.0 7.0 7.0 7.0 - 7.0 7.0 1 100 1 100 0.025 - - - - - -
VOC 1,1,1-Trichloroethane WS T 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 11 - - - - - -
VOC 1,1,2,2-Tetrachloroethane WS T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 610 - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WS T 1 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - - - - - - -
VOC 1,1,2-Trichloroethane WS T 1 ug/l <0.08 <0.08 ND ND ND ND ND 0 0 0 0 1200 - - - - - -
VOC 1,1-Dichloroethane WS T 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 47 - - - - - -
VOC 1,1-Dichloroethene WS T 1 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 0 0 25 - - - - - -
VOC 1,2,3-Trichlorobenzene WS T 1 ug/l <0.35 <0.35 ND ND ND ND ND 0 0 0 0 8 - - - - - -
VOC 1,2,4-Trichlorobenzene WS T 1 ug/l <0.27 <0.27 ND ND ND ND ND 0 0 0 0 24 - - - - - -
VOC 1,2-Dibromo-3-Chloropropane WS T 1 ug/l <0.23 <0.23 ND ND ND ND ND 0 0 - - - - - - - - -
VOC 1,2-Dichlorobenzene WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 0.7 - - - - - -
VOC 1,2-Dichloroethane WS T 1 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 100 - - - - - -
VOC 1,2-Dichloropropane WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 - - - - - - - - -
VOC 1,3-Dichlorobenzene WS T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 71 - - - - - -
VOC 1,4-Dichlorobenzene WS T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 15 - - - - - -
VOC 2-Butanone (MEK) WS T 1 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 0 0 14000 - - - - - -
VOC 2-Hexanone WS T 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 0 0 99 - - - - - -
VOC 4-Methyl-2-pentanone (MIBK) WS T 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 0 0 170 - - - - - -
VOC Acetone WS T 1 ug/l 12.0 12.0 12.0 12.0 - 12.0 12.0 1 100 0 0 1500 - - - - - -
VOC Benzene WS T 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 130 - - - - - -
VOC Bromoform WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 320 - - - - - -
VOC Bromomethane WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Carbon disulfide WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 0.92 - - - - - -
VOC Carbon tetrachloride WS T 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 9.8 - - - - - -
VOC Chlorobenzene WS T 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 1.3 - - - - - -
VOC Chlorobromomethane WS T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Chlorodibromomethane WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Chloroethane WS T 1 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Chloroform WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 1.8 - - - - - -
VOC Chloromethane WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
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Minimum ESV DEQ 7 Acute DEQ 7 Chronic

VOC cis-1,2-Dichloroethene WS T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 590 - - - - - -
VOC cis-1,3-Dichloropropene WS T 1 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 1 100 0.055 - - - - - -
VOC Cyclohexane WS T 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Dichlorobromomethane WS T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Dichlorodifluoromethane WS T 1 ug/l <0.14 <0.14 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Ethylbenzene WS T 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 0 0 7.3 - - - - - -
VOC Ethylene Dibromide WS T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Isopropylbenzene WS T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 2.6 - - - - - -
VOC Methyl acetate WS T 1 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methyl tert-butyl ether WS T 1 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 10000 - - - - - -
VOC Methylcyclohexane WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methylene Chloride WS T 1 ug/l <0.21 <0.21 ND ND ND ND ND 0 0 0 0 98.1 - - - - - -
VOC m-Xylene & p-Xylene WS T 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 1.8 - - - - - -
VOC o-Xylene WS T 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 13 - - - - - -
VOC Styrene WS T 1 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 72 - - - - - -
VOC Tetrachloroethene WS T 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 98 - - - - - -
VOC Toluene WS T 1 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 2 - - - - - -
VOC trans-1,2-Dichloroethene WS T 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 590 - - - - - -
VOC trans-1,3-Dichloropropene WS T 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 1 100 0.055 - - - - - -
VOC Trichloroethene WS T 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 21 - - - - - -
VOC Trichlorofluoromethane WS T 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Vinyl chloride WS T 1 ug/l <0.06 <0.06 ND ND ND ND ND 0 0 0 0 930 - - - - - -
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Table 30. Comparison Table of Concentrations of Total and Dissolved Analytes in Surface Water
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved
CFSWP-001 06/14/2017 CFSWP-001-SW N 0.62 U 0.62 U 2 U 2 U NA NA 0.26 U 0.26 U 118 118 J+
CFSWP-002 06/14/2017 CFSWP-002-SW N 0.62 U 0.62 U 2 U 2 U NA NA 0.26 U 0.26 U 119 109 J+
CFSWP-003 06/14/2017 CFSWP-003-SW N 0.62 U 0.62 U 9.5 J 12.5 3.5 J 5.4 0.26 U 0.26 U 192 185 J+
CFSWP-004 06/14/2017 CFSWP-004-SW N 0.62 U 0.62 U 11.5 11.7 4.1 J 5.6 0.26 U 0.26 U 175 167 J+
CFSWP-005 06/14/2017 CFSWP-005-SW N 0.62 U 0.62 U 197 162 45.6 42.2 0.26 U 0.26 U 555 558 J+
CFSWP-006 06/14/2017 CFSWP-006-SW N 0.62 U 0.62 U 2 U 2 U 1.5 U 1.6 J 0.26 U 0.26 U 122 119 J+
CFSWP-007 06/14/2017 CFSWP-007-SW N 0.62 U 0.62 U 2 U 2 U NA NA 0.26 U 0.26 U 123 118 J+
CFSWP-008 06/14/2017 CFSWP-008-SW N 0.62 U 0.62 U 2 U 2 U NA NA 0.26 U 0.26 U 124 117 J+
CFSWP-009 06/12/2017 CFSWP-009-SW N 0.62 U 0.62 U 2 U 2 U NA NA 0.26 U 0.26 U 188 185 J+
CFSWP-010 06/12/2017 CFSWP-010-SW N 0.62 U 0.62 U 2 U 2 U NA NA 0.26 U 0.26 U 181 177 J+
CFSWP-011 06/12/2017 CFSWP-011-SW N 0.62 U 0.62 U 2 U 2 U NA NA 0.26 U 0.26 U 131 128 J+
CFSWP-012 06/12/2017 CFSWP-012-SW N 0.62 U 0.62 U 2 U 2 U NA NA 0.26 U 0.26 U 131 129 J+
CFSWP-013 06/12/2017 CFSWP-013-SW N 0.62 U 0.62 U 2 U 2 U NA NA 0.26 U 0.26 U 131 126 J+
CFSWP-014 06/13/2017 CFSWP-014-SW N 0.62 U 0.62 U 2 U 2 U 1.5 U 1.5 U 0.26 U 0.26 U 137 130 J+
CFSWP-015 06/13/2017 CFSWP-DUP7-SW FD 0.62 U 6.2 U 2 U 2 U 1.5 U 1.5 U 0.26 U 0.26 U 135 121 J+
CFSWP-015 06/13/2017 CFSWP-015-SW N 0.62 U 0.62 U 2 U 2 U 1.5 U 1.5 U 0.26 U 0.26 U 136 130 J+
CFSWP-016 06/12/2017 CFSWP-DUP6-SW FD 0.62 U 0.62 U 2 U 2 U NA NA 0.26 U 0.26 U 135 131 J+
CFSWP-016 06/12/2017 CFSWP-016-SW N 0.62 U 0.62 U 2 U 2 U NA NA 0.26 U 0.26 U 137 138 J+
CFSWP-017 06/14/2017 CFSWP-017-SW N 0.62 U 0.62 U 2 U 2 U NA NA 0.26 U 0.26 U 121 119 J+
CFSWP-018 06/15/2017 CFSWP-018-SW N 0.62 U 0.62 U 77.2 68.2 NA NA 0.26 U 0.26 U 1700 1860 
CFSWP-019 06/15/2017 CFSWP-019-SW N 0.62 U 0.62 U 2 U 2 U NA NA 0.26 U 0.26 U 305 304 
CFSWP-020 06/15/2017 CFSWP-020-SW N 0.62 U 0.62 U 2 U 5.3 J 2.1 J 1.7 J 0.26 U 0.26 U 308 289 
CFSWP-021 06/15/2017 CFSWP-021-SW N 0.62 U 0.62 U 2 U 2 U NA NA 0.26 U 0.26 U 243 188 
CFSWP-024 06/15/2017 CFSWP-024-SW N 7.7 7.2 2 U 2 U NA NA 0.27 J 0.26 U 22400 J+ 21500 
CFSWP-025 06/13/2017 CFSWP-025-SW N 0.62 U 0.62 U 2 U 2 U NA NA 0.26 U 0.26 U 134 130 J+

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Cyanide, Total Cyanide, Free Thallium FluorideSample Location Sample Date Sample Designation Sample Type Antimony
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Table 31. Comparison Table of Seasonal Variability for Cyanide and Fluoride in Surface Water
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4
CFSWP-001 2 U 2 U 2 U 2 U 35.8 J- 211 J- 84.2 118 
CFSWP-002 2 U 2 U 2 U 2 U 35.9 J- 547 J- 95 119 
CFSWP-003 18.8 36.2 7.7 J 9.5 J 181 615 J- 198 J 192 
CFSWP-004 209 178 21.3 11.5 2560 1810 J- 342 J 175 
CFSWP-005 213 192 24.7 197 2570 2100 J- 457 J 555 
CFSWP-006 3.2 J 2 U 2 U 2 U 37.3 J 106 J- 122 J 122 
CFSWP-007 2 U 2 U 2 U 2 U 33.8 J- 110 J- 114 J 123 
CFSWP-008 2 U 2 U 2 U 2 U 33.5 J- 107 J- 96.8 124 
CFSWP-009 4 U DRY 2 U 2 U 80.3 DRY 105 188 
CFSWP-010 4 U DRY 2 U 2 U 39.4 J DRY 2600 181 
CFSWP-011 4 U DRY 2 U 2 U 38.7 J DRY 103 131 
CFSWP-012 4 U DRY 2 U 2 U 39.5 J DRY 101 131 
CFSWP-013 4 U 2 U 2 U 2 U 39.2 J 473 J- 308 131 
CFSWP-014 2 U 15.3 J 2 U 2 U 55.8 J 117 J- 126 137 
CFSWP-015 2.3 J 10.6 2 U 2 U 62.4 J 119 J- 129 135 
CFSWP-016 2 U 2 U 2 U 2 U 58.8 J 123 J- 132 135 
CFSWP-017 2 U 2 U 2 U 2 U 56.2 J- 106 J- 85.7 121 
CFSWP-018 4 U 2 U 2 U 77.2 353 828 J- 365 1700 
CFSWP-019 4 U 2 U 2 U 2 U 379 785 J- 350 305 
CFSWP-020 12.5 16.4 11.3 2 U 250 265 J- 330 J 308 
CFSWP-021 4 U 2 U 2 U 2 U 166 189 J- 231 243 
CFSWP-022 4 U DRY 2 U DRY 177 DRY 223 DRY
CFSWP-023 DRY DRY 7.6 J DRY DRY DRY 2150 DRY
CFSWP-024 DRY DRY DRY 2 U DRY DRY DRY 22400 J+
CFSWP-025 NA 2 U 2 U 2 U NA 115 J- 128 134 

Green shading indicates minimum concentration across sampling rounds
Orange shading indicates maximum concentration across sampling rounds

Northern SW Area
Northwest Percolation Pond
Northeast Percolation Pond

Cedar Creek

Flathead River
South Percolation Ponds
South Percolation Ponds
South Percolation Ponds

Northern SW Area

Cedar Creek Reservoir Overflow Ditch
Cedar Creek Reservoir Overflow Ditch
Cedar Creek Reservoir Overflow Ditch

Cedar Creek
Cedar Creek

Flathead River
Flathead River
Flathead River

Cedar Creek Reservoir Overflow Ditch
Cedar Creek Reservoir Overflow Ditch

Seep Area

Flathead River
Flathead River

Seep Area
Seep Area

Sample 
Location

Cyanide, Total Fluoride

Site Feature

Site Feature
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1. RI/FS Site Boundary 
2. Site Features 
3. Piper Diagram Summary 
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UU, downgradient of landfillUU, in greater landfill area UU, near main plantUU, adjacent to landfills

BUU, downgradient of landfillBUU, in greater landfill area BUU, near main plantBUU, adjacent to landfills

Figure 3. Piper diagrams illustrating the proportions of major ion concentrations in various subsets of Site groundwater; UU refers to 
monitoring wells screened in the upper hydrogeologic unit and BUU refers to monitoring wells screened below the upper hydrogeologic unit, 
respectively. Only wells with pH values less than 10 and ion balances less than 20% are shown.
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Appendix A2.  Flathead River Average Daily Discharge and Elevation (April 2016 to June 2017)
Columbia Falls Aluminum Company, LLC, GW/SW  Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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APPENDIX B 

Hydrographs from Long Term Pressure Transducer Data 



Appendix B.  Hydrographs from Long Term Pressure Transducer Data
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Appendix B.  Hydrographs from Long Term Pressure Transducer Data
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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Appendix B.  Hydrographs from Long Term Pressure Transducer Data
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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Appendix B.  Hydrographs from Long Term Pressure Transducer Data
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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Appendix B.  Hydrographs from Long Term Pressure Transducer Data
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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Appendix B.  Hydrographs from Long Term Pressure Transducer Data
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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Appendix B.  Hydrographs from Long Term Pressure Transducer Data
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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Appendix B.  Hydrographs from Long Term Pressure Transducer Data
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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Appendix B.  Hydrographs from Long Term Pressure Transducer Data
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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Appendix B.  Hydrographs from Long Term Pressure Transducer Data
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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Appendix B.  Hydrographs from Long Term Pressure Transducer Data
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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Appendix B.  Hydrographs from Long Term Pressure Transducer Data
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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Appendix B.  Hydrographs from Long Term Pressure Transducer Data
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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APPENDIX C 

Field Data Sheets 
1. Groundwater Sample Field Data Sheets 
2. Surface Water Sample Field Data Sheets 
3. Slug Testing Field Data Sheets 
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APPENDIX C-1 

Groundwater Sample Field Data Sheets 
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?AWrn

AO TCL VOCS 8260

AO TCL SVOCs 8270

AQ TAL Metals EPA 200.2 f 2A0.V 12A0.81245.2 / 6010C l602AA I
7474A

Matrix Spike Duplicate

AQ TAL Metals Dissolved EPA 200.7 I 20A.8 ! 245^2 / 6010C 16020A
I 74704

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Totai Cyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.i, SM2540B/C

Vllell Sampling Sheet

DTB:

Durge $tart: rime: | 7L+A CPM 3 psi: tos Discharge Rate: q
rurge End: rime: I iA?.J" CPMr

?1
5 psi: ic5 Discharge Rate: ZS

Time

DTW
(fr bls)
10.3 ft*l

PR
(mUmin) [100-

500 ml/minl

T

fc)
t3%l

Sp. Cond.
(mS/cm)

r3%l

DO
(mglLi
t10%t

ORP
(mU I+/-
10 mVI

Turb
(Nru)
t10%t

Volume
Purged
{oallonsi

€lY':l ,\z )_< r{\ ii Y. : ,. .i'-. i I i.'.r,-, *i qLl i{xY t"'t
orb4 53. Z7 lsD n'Nt1 1.1,.,) O r'tC. -Et) ! L,l;i' j,fi-w- tqi_1 W} t-\a :i t.jL: f,tt {ue}

lilt')fr
j.q'

{,i-K) tZ. 22- , o-2*i t.g7 ci.t{ } 5i4 ?.c)

Purqe Water Descriotion:

lllr- o--^ 1 ^f I



or',, l*(.1 O

orr*, {f^Zi4b
Depth of Pump Intake: f Stzr' C
Total Volume Purged: Z ,W

Purge Start: Time: :,tD& GPM:
,n
\ psi: 2{ Discharge Rate: (t

Purge End: Time: q,ry) CPM: 1 psi: lCI Discharge Rate: {l

Time

DTW
(ft bls)
10.3 ft-l

PR
(ml/min) {100-

500 ml/minl

T

fci
I3%I

Sp. Cond.
(mS1cm)

I3%I

DO
(mg/l-)

i10%j

pH
(SU)

l+/- 0.1 unitsl

ORP
(mV) [+i-
10 mVI

Turb
(NTU)
f10%i

Volume
Purged
{oallons}

(2C '.qq ,'a - .r,.-\
'+"!\ r f'CII I -ttti/r tr. ia <.qt t-i1z ,i-{ ,.2<'

t/)> ;4$1 {}.+q qn 1.q z +ir; tql ;Q:

r3a iz CS t^l iti I 14 U3 f ,l' ++ 41 j =6
,q9 iLl Iln r nf)

;Lto '<> - r'--*+#iJ.it'*
€4 \ctffi

3.3 r l-l I .L\
1( Lt5 lUia . Y-S' i,3L'

It: --a 
=;-l)-a'-r t"1q

7-{r :v ,. .) '?.tJ| g --rU ....H\ 7.il
etu
tii] =

Q, clZ sari *?c fr.1r-;2 2'i3
234

( 4q q+4 2,Zq
€4q#, -: -- g..ZL I i,; i.4 L., :w qdl.l^ 2,4"q,

purqeYyaur Description, N (W $/l l,grttWt €Dl*ir
sampleto, { tr/l.ii,l-t U i*\t\j _sampleri*u,&

Labrotory Name: Test America

Field duplicate

Mairix Spike

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 20A.7 i 200.8 I 245.216010C I 6A20A.l

74704
AQ TA.L Metals Dissolved EPA 200.7 I 2A0.8 I 245.2i 6010C I 6020A

I 74744 v
AQ TCL PCBs 8082

A0 TCL Pesticides 8081

AO T"i"l Cy",ild" 335.4

.AQ GeneralChemistry 300, SM20238, SM2340B

tr.)UY ASS..)(i|ATFS tNn Peoe i nf

Well Sampling Sheet



tlUell lD:

DTW:

DTE:

ffi@
aa.n,, . €3"*71^lk

Depth of Pump rntaLe' I 8k;,'C)
Total Volume Purged:gq.zt

Purge $tart: Tirne: [9'E CPM: /)1 psi: lCO Discharge Rate: t)
Purge End: Time: It55 CPM: a psi: t0D Discharge Rate: IZ

Time

DTW
(ft bls)

lo.3 ft-l

PR
(mllmini [100-

500 rnl/minl

T

fc)
[3Yol

Sp. Cond.
(mS/cm)

t3%t

DO
(mg/Li
t10%l

(SU) 
.

[+/- 0.1 unils]

ORP
(mV) I+/-
10 mVl

Turb
(Nru)
i'!0%l

Volume
Purged
(saltons)

63, K "{ ''ri7 r::; L-,; i- U7L 4 iZ.* 2-.* t t2\ u.t
r T1QF -ii-/ *1

:. ,l i,.. t:.- ')! o.2
r -.?

.]-.--l | ,.)t z! I -t a 1^j -- -.' at4 o.<
'\ '- -t 'ivJ.--l rq t? :.' {'-, . =:_ --; -J\ ,\+

:Q i6r ii, ti tlZ q3; t diL t', 6
r,',.j 7 '; f-- r!-U l4{t j\* iQu r
T7.?7 rs. t\, \,,-- r- Lr:j t.q I t{i Ut7

\?*k2 ',i \.- --' 
' ,-r h. r -: .- q.3z t )i.'1 IQL ('

i Q;i; , (-t l,' | / i,2:7 rPq lq;. C,q
l{ ?2 :,. "; .r- 

*l
I 5L. fi' rs iL .-, Fl

/,-t 1,3V t.r rx<

sampre D qffi,U\ffff: qLli sampre rime:
Labrotory Name: Tesi America

mlity Control

Field duplicate

Matrix Spike

Analysis -
AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA200.2 I 2A0.7 ! 200.8 I 245.2 / 6010C 16020A /

74744

NOTE$:
AQ TAL Metals Dissolved EPA 200.7 / ?00.8 I 245"216010C 16020A

t 74704

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO T"trrcf-,d- 3353

AQ GeneralChemistry 300, SM20238, SM2340B

A0 Nr*.

)(
-Y

ROUX ASSOCIATES. INC Page 1 of I

Well Sampling Sheet

-,i, 
-

.32

i-r

puroawaterDeecription, d-fifl tl iAA L{A hfv'{t/ I bW,"An (t\i)t tr,



werrD: CF fl^OW'- CC$,.:,.
orw',_U'] "oi li -_
DrB: c1 r_:i 51>

o"tu, c1 )t"1 Il!,
Depth of Pump lntake: tu '/3T
Total volume Pr.rged: ^' (P !\e l\Dtz: :.,

Purge Start: Time: o.lc; I CPM:
ti
J psi: 75' Discharge Rate: r)

I

Purge End: llol tto Time: t5/ o CPM: 3 psi: /oo Discharge Rate: to

Time

DTT'Y

(ft bls)
t0.3 ft-l

PR

{mlimin) [100-
500 mllminl

T

fcl
i3%t

Sp. Cond.
(m$/cm)

t3%i

DO

img/L)
I10%i

pH
(SU)

[+/- 0.1 units]

ORP
(mV) 1+1-

10 mvl

Turb
{hrTU)
i10%t

Volume
Purged
(oallons)

l0:0 ,'. 7 r (.) 4 /.'t*:
ta-. r '

,12nI
l tv I 7,4 q q,?r/ i 4, cn:t ":2li,:^t )fl,;3 ..- /) (-

'0 lG, 7c',0' 1 a..",1{ 7 7,1 I Ct,rin i q t f,/t..' ''?t7 i, / a.c
Itt7 (t,c,'l lco L,t al 4

;..,. / I
',P,,b-) hqt' i'5,qq 't,z i

l02. fl, rt t; '.|,! v tl, -'l), @,'C|' i i ,!'i -r:?+- tt 't=!/
io 1ja ry,i 7,1 ,

a- y') ''Y'rv L | lit c) ' 7, c1'C' 'e7 F 5,oii
t1a t l1 4,.4 // I n:-ti >,q.1 4i1 17 'r:: -1trt <g

"10 ) f r-t ??.,, ?,, l0o '/1 4t. t ) -.1(../ |.'.; /r+ , ;ti; -12 o / V'-)

i0'rlj Vrt,{l :'- 7e,:t LV,LT 5,',v-: 5,5 ,, l"t,ac -11"1 .\' { t,

(@ "'1.- ?, /J*l ., .1 / T,gb c'4'
./tA7

d' n:J,L -. iti:t,1 * 4a'Z 4!' 'a

Itltt Bt. lo 7,4 t 5"i / 6, 5, O6, / 4.?? -t;t:j /7, i
c'/:, 94,/:i qun 1,6 0) q,J/ I q,:/i7 "7il ?7,ti

,!llQ 96,7* d t,-) L/,4 
1 1,'/ ' ///,/f) -3tZ 7.6/.1 Qr5

il*l$ Jru\r{
i /!14
'/ , ttc^ 1,f o '1,2 5 iq,Cc' *t60 y6,c) ..e.5; s

tL\3 F.t,3,

Purge YUater Description :

Sampleno, Sampleti*",W
Labrotory Name: &$!  lnqrjcq

rality Control (QC) sample

Field duplicate | __
Matrix Spike T-

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270 v

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 120A.7 1240.81245.2 / 6010C 160204I

74704

ll-oribro - FfiOi lct t Fu,m,D
NQTES: tun hrci bL'i Fftc,=, i1 ffi0ilt"i['

/lQ{:t ;r1s-r;, tlecl ./, ttt i.C(

?um4't Wr lt rt'trl tq' t I

alt o',v {nv tttVltlVcft r'nd
{9,$<f.{ rs
fuvY()Lprt Ql$lt("

AQ TAL Metals Dissolved EPA 200.7 1200.8 I 245.216010C / 60204
I 7470A i(

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

A0lbtrrcy"r,d" 3353

AQ GeneralChemistry 300, SM20238, SM2340B

A0 Nr,ri"-t. 300.-3501 353'2,36 x
Dane 1 af 1

/

Well Sampling Sheet



7t,.'5
V

ltYell lD Date

Depth of Pump lntake

TotalVolume Purged

fr-rL4
8F 

.

Lt

Purge Start: Cffi Time: CEIS,; CPM: L4 psi: 50 Discharge Rate: lbO611
Purge End: i12c Time: It20 CPM: ,l psi: :r!. Discharge Rate: yoO wt I

Time

DTW
(fi bls)

[0.3 ft*

PR
(ml/min) [10&

500 mi/minl

T

fc)
t3%l

Sp. Cond.
{mSi/crn}

f3%l

m
(rnSL)

110%l

pH
(SU)

I+l- C.1 unitsl

ORP
(mV) [+/-
10 mVl

Turb
(Nru)
t10%1

Volume
Purged
{gal}ons}

iflq5 ffi"Q It1,L, qry t<1 i i-Lr, b-T( z;$tr vrne* 0.7
, LCtl *3 as rilL' 61.t7 -a-)/ 1, -r1 r.5q zt5 ilt GU. u"{-i
\LL'5 {7.* GCE ?l '( ffiax u.u,

IU v ,.:
; rl \,1 -1 \Li I ))L <.5t 7:/1 t,tr'; i 4.'+- Y

iilr5 ;2"{'6 'lLl t.vl X-1, S ?-) t ;;-! )-
' ,i | , ;:j ,.. ( r:i- ' ,a,-,,i U L{ -\ ]ri ,/,-D / t |1, l.z
inTs g?_..s'b lL;L 7lz l.0lLl t.35 x_1ul ?,:i: qtb lj
{*fl| E>",, 'i -: ik D t/ -/k,/ 1 qa IZZ i.t* 4bq rtli X t.b
IT]AT .d7 s= ! i. it&,v ) /.

t !-1 t t .j\ t. tq tL,) 4fr
'r* di i, -r 'i\/v t? 4t tq* tg .{7 ',-r'{-

c-'E'. 2
:= I ;.i .-\ j' i {-'* ,-', iL )'-, -1 1-r- 2.2
':'\Pl

t {El t-l *.71 Tdq 7.q
fe.ra \( d,-, iva q u.q ' ti{/ ,,ll t) 1 )lrLt L'('a-, Z.la
lnt l': 'il2. r: i t/ 1.1t : /rIl {t? B'-75r 'i. -'.LV ) 477 )-F
IrEt *2.vY /t-dr V.1* ",]' iU rx EstT E1 n Lt2 3.O

71 KL*x i u,t- t-Y r'l- i r.{p 6l"t]ts .-a:.-.
-2- j t' LS' 5,2

Purge Water Description: i t:,-':;-' 'A/,il/

sampte tD, {fi't]L4lr Lllt, .-{r !'l _sampte rime:
Labrotory Name: Test America

ICS

Qualitv Control {QG) sample Analysis
Field duplicate AQ TCL VOCS 8260 X
Matrix Spike AQ TCL SVOCs 8270 x

Matrix Spike Duplicate AQ TAL Metals EPA 200.2 12AA.71200.8 t245.216010C 16020A /
747AA

NOTES:
AQ TAL Metals Dissolved EPA 200.7 l2AA.8 I 245.2 / 6010C / 6020A

I 74704 ><

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4 >L
AQ GeneralChemistry 300. SM20238, SM2340B

X
ROUX ASSOGI,LTES. INC Pase I offl

w
q44

'',.:,

r-.i) .t

,?

?.

I

titi



:4t? #

we, rD: c F/lW-ct r: _
<-'>1 f ')DTW: n - o-

Date: el lZ{
Depth of Pump lntake: €S'OD
Total Volume Purged: qDTB:

Purge Start: CIctb\ Time: .,.60 CPM: 4 psi: tri-l Discharge Rate: luo
Purge End: t\uc Time: 12c CPM: q psi: l/11 ) Discharge Rate: luo

Time

DTW
(fi bls)
10.3 ft.I

PR
(ml/min) [100"

500 mVmin]

T

fc)
t3%I

Sp. Cond.
(mSicm)

{3%1

DO

imglL)
I10%I

pH
(SU}

[+10.1 unitsl

ORP
(mV) [+1-
10 mVl

Turb
(Nru)
I10%l

Volume
Purged
(qallons)

1\bL" f2b tJ) (. 'r-i .,- t*: I .oq q'"62- 29. 3q4 3.5w €zgt lw; ,ftS ,,f"%+ €"ot 257 4at '3"tJ
ot; 67.88 t6C ?n ?_.ol t-CIo E- CO t7C-''t

lz-) Z- 3/n q-8

purqe water Description, Ctf MU , il-l'ttlU lnAa tn r al fur
$ampte ID, Sampte Time:

Labrotory Name: Test Arnerica

Anaryqts

AQ TCL VOCS 8260.

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 ! 20A.7 / 200.8 I 245.2 / 6010C I 6AZAA t

74744
AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C l6C20A

I 74744 x
AQ TCL PCBs 8082

A0 TCL Pesticides 8081

AO T"t"rcy"'ild- 3353

AQ GeneralChemistry 300, SM20238, SM2340B

PIII tY ARRANIATtrE INN Pqoen of*t

Well Sampling Sheet

'l\;u'iV', , {A ful}=-



WelllD:

DTT'II:

DTB:

:fi\ W -O Qltsltr"
5t 5"1 CIepth of Pump Intake: o 

5- I
Total Volume Purged: - 5" , ,,' lg5il .9 c

Purge Start: Time: /'{tr CPM: psi: ? f,5 Discharge Rate: q
Purge End: Time: /atq GPM: 5 psi: 7V, 5 Discharge Rate: q

Time

DTYII

{ft bls)
I0.3 ft-l

PR
(ml/min) [100-

500 ml/mini

T

("c)
t3%1

Sp. Cond.
(ms/cm)

t3%1

DO
(mgll)
t10%t

pH
(SU)

[+/- 0.1 unitsl

ORF
(ffiV) [+/-
10 mVi

(

Turb
(Nru)
f10%l

, itt/t.t.t/
Volume
Purged
(qallons)

iSZO ?z',ti ti 2{ct
525 f,5A 'f 

, r_5 d"9&3 7 ?.3e f, c5 26a ) /ooa
I q90 t '1 v 0,30$ 9 I Z,ei 'V, q tt zs7 t 7/aoo
I 5,15 3r,5 fr LV,q o,98 -f 9?. s, t V, vC- zg6 {JZ9
i.5'tt {t gor,[; g g, F{ 0,ggl 3g,zq -7. gc7 2qz !:- ?t6
il qt ff,6ff d, ?93 F.{'{ 7,4"/ z rl, / {5
t5 5'd g,sq d, ag"/ ?g rt&, J 4*tIt 21- zq7 r 2.t
i55t; 37.,5I F,&c o. rsg 4d G(F 7, ?O zq2 ,5) r
I55tr s5g o,vgzl 'rg 7,i -? 461ttz- L *"r' vq9
lb0 t ,] t"t o, ?% qfr,61 ,Z# Zq? 2-6" g
l od'l t1,5fi rrf,. 71,ozl frz-c 2-qq I I 6r-f
/6C,7 ,f,,9q o, rdrl q/,29 7, Z*7 2q7 / 1,1
'b lc fr,L{6? 7, t z 7,9'l / ?s"
t{b t3 ? q,54 w 8,5 0 o, 795 / 2,fi1 7,26 z.r ? h /q, v

Purqe lfilater Deecription : le ar & /?a ss (au

sampre n, { f: fr l,l,'_-t\i/ - {..k1__sampre Ti*",_M
Labrotory Name: Test America

nlity Control

Field duplicate

Matrix $pike

Analy_sis

AO TCL VOCS 8260

AQ TCL SVOCs 8270

';<.

X

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 12A0.7 / 200.8 t 7.45.216010C i 6420A t

74744

NOTES:

Hai,,bn' f4niiq I

I n nit'i iou.{ FA} ?- r z r

fr,,^^^{-Aotl4t*

AQ TAL Metals Dissolved EPA 200.7 i 200.8 I 245"21 S010C / 6020A
I 7474A k

AQ TCL FCBs 8082

AQ TCL Pesticides 8081

AOJ"trtCr*id" $e4.----,-_'_
AQ GeneralChemistry 300, SM2023ts, SM2340B

A0 N-trbrt- 300i50r1,353r" 365J.

d
d

7
Pnllx assr}craTFs rNc Pac,e I of I

u d"<

llllell Sampling Sh€at

I 41

t

v" zg



Well Sampling Sheet

Well lD:

DTT$:

DTB:

Date:

Depth of Pump lntake:

Total Volume Purged:

AQ TGL SVOCs 8270

/ 6010c / 60204 i

AQ TAL Metals Dissolved EPA 200.712CI0.8 I 245.216010C 160204
t 74744

AQ TCL Pesticides 8081

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1,353.2, 365.1, SM2540BIC



Well lD:

DTIIU:

DTB:

w-0tL Dal",: q i tZ I l[3
Depth of Pump lntake: ':" 'i0 ' U Ci i
Total Volume Purged: Z. Z 5 q

-7\o,b0 (tur\
g l, 8'1 [Toc\

Purge Start: Time: 0800 CPM: psi: +o Discharge Rate: 5
Purge End: Time: 08s1 CPM: 'l psi: l0 Discharge Rate: 5

Time

DTW
(ft bls)

I0.3 ft-l

PR
(ml/min) [100-

500 ml/minl

T

fc)
l3Yo]r

Sp. Cond.
(nrS/cm)

I3%I

DO
(mg/L)
t10%l

pH
(SU)

[+i- 0.1 unitsl

ORP
(mV11+7-

10 mVl

Turb
(Nru)
I10%1

Volume
Purged
iqallons)

ox70 11,3o ZOO 1.<L I .05 9.t5 K. qio 23, .8Y - .15
L87-5 +7 qq zoo B,V1 l, otl il, q: a,gr 242 9.02
o830 17,6't 2,O0 8.6 0 l, ot: ',28 g,q z /70 0, qq ^, I q"l
ofr 5h 17,9L Zoo 9,51 l, ob 2,4 6 ?'.q 5 z2g O, ZE
09,/0 48" oq Z€O fi57 l, 09 ;.4 I g.flcl 227 /,1 Z
QbL{I 79.21 -J..q. ,'L l, o! {,GZ 1,03 ZZ.I l,l' ,- L d,,+ I
nfl6 o 79.32 200 fl,SI (, aS q,q I f ,a'l ?23 l,OT

Purge Water Description : c lga,r^ i*f otain ae. *; +
Sample w: C F/?!,.!Wdl'Z -6,W 

,sampte ti^u, _ffi-
Labrotory Name: Test America

rality Control

Field dupiieate

tu4atrix Spike

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

I
x

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 2A0.71200.8 I 245.2i 6010C I 6A20A t

74744

NOTES:

u:r,nha -ffiOl4ll
{ f, n4*<, i -lrt l, ffr OLtZ I

Qrtrn( €fr bt q ot

AQ TAL Metals Dissoived EPA 200.71200.8 I 245.2i 6010C I 6A2AA
I 74V04 x

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

A0 T"trl Cy*d- 3354

AQ General Chernistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B/C

:
K
k

ROUX ASSOCIATES. INC. Pase 1 nf 1

Well Sampling Sheet
ir#



Well lD

DTW

DTB

5
Date

Depth of Pump lntake

TotalVolume Purged

qliSttb
+ adq

53,ic
Purge Start: Time: ?5,q CPM: psi: It Discharge Rate: /Z
Purge End: Time: |t{ c CPM: 7-) psi: /oc Discharge Rate: fi

Time

DTW

ift bls)
I0.3 ft.]

PR
(mUmin) [100-

500 mllminl

T

cc)
t3%l

Sp. Cond.
(mS/cm)

t3%t

DO
(mg/L)

[10%]

pH
(SU)

t+l- 0.1 unitsl

ORP
(mV) [+i-
10 mVl

Turb
(NTU)

[10%]

Volume
Purged
(qalions)

il,*;i- Ll , ,11 .-l 27
OCI 16 i'1i ,1 1iav Cfifi L' "'+-

?-29 ,{, I '1 L,;\ J u/- ,{l

o !
I LT c: (, -LI ll

r. J- -; 2Lj 2t :LY(

{ V 
-'r.' 225 '7?r"t ,V (,, <t 6,,'7'i tq z/9

"/; i, '. I , , t f I ,€ I *c,
lq,.q I ,ir.- ( @ ,q5 -c tf2

-l l,q7 .7 f1 z,g(1 t?
,,' (-
L ,.,{ 175,q7 ZZ9 .'11 .-. 7 T) 7, d€l 'it ?.Ll

0qct -,;;. ?l ct,4?'{ 7, {5 -q4 r !,i
Gqo'= L .-/ *t CIrC +,1b 4lct ?--. +

a ri{ (, F":a
L..- .' CI,y r* (3, C, 7,t 3 -53 z7wtt LC

aq t( lLlS',{i z 2? "j 5tt n t),2,

sample fime: g {tAsamprerD: CfHVn'OtZ(
Labrotory Name: Test America

rality Control (QC) sample

rield duplicate I X
Matrix spike T-

AQ TCL VOCS-8260

AG TCL SVOCs 8270

v

I
r

AEB-

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 2AA.7 I 2A0.8 I 245.2 / 6010C / 60204 /

-.-d A
l4lUtl,

NOTES:

ch nV - fluf Z -GLu

thrba r;q arq.,

AQ TAL Metals Dissotued EPA 200.71200.8 I 245.216010C l6A?'0A
I 74704

AO TCL PCBs 8082

A0 TCL Pestlcides 8081

AO T"t"rcy.-d" 335/

AQ General Chemistry 300, SM20238, SM2340B

Pase 1 oi-i

,,,,,
ho,4

+



4 3 Ct ctc)

o"t, 1'lZ-f (c>

Depth of Pump lntake: * 11
Total Volume Purged: Z, 7 5

Purge Start: Time: I t2-5 CPM: 1 psi: (o5 Discharge Rate: lO. o
Purge End; Time: tz?i CPM: Ll psi: 6E Discharge Rate: lo, o

Time

DTYY
(ft bls)

[0.3 ft-]

PR
(mllmin) [100-

500 ml/minl

T
:^

1, lv

J ,l

Sp. Cond.
tmS/cm)

t3%t

DO
(mg1L)

fiAo/"1

pH
(SU)

[+/- 0.'l unitsl

ORP
(mV) [+/-
10 mVI

Turb
(Nru)
I10%1

Volume
Purged
(callons)

lii': a.-' 
-:- 2s"o

tt45 lt 2' /,oi o.Q V.qz 110 o,ao
ii4D !? q.iq i,04 O,Q Z "i.Z O,aO ,a,- |

i45 i 11-. [, 03 o.o 7qi o,41
ll sc tl (' . L t,o j 7,q e 7 o,oo < t.0
/t 55 l, l,o1 r'l /'l e.oo

I Lc'O tl t:i lro'l o,o 7., I zq0 o,o a 2, 25

PurgeWaterDescription: a,:;,: ""- x-,*h i ;;* ,,^... l!r-,- 7,tti*
sampre rD: CFn U- Ory - GW Sample Time: I ZrX

Labrotory Name Test America

rality Gontrol

Field d.uplicate

Matrix Spike

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

to4atrix Spike Duplicate AQ TAL Metals EPA 200.2 I 2AA.7 I 20A.9 t24S.Z / 6010C / 6020A I
747AA

vNOTES:

F8L *""lle, t, c\
frrtrl'

*hnl:* f4ot,it/
{'r, ntrc hcv ra nu'
?yv*np Y4r"t ttcl (c

ROUX ASSOCIATES. INC,

AQ TAL Metals Dissotued EPA 200.7 / 200.8 t Z4S.Z/ 6010G /60204
I 7470A

-
-
-

zl

-

A.Q TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Generai Chemistry 300 sM20238, sM2340B

Paselcfl ",-"".

x

YVeII lB:

DTW:

DTts:



werrD: GFf)W'0t 5 ox", 7*lZ*1"6
DepthofPumplnta*e: 4?3 

,,"

TotalvolurnePurged: ''w / .'7 5,?'+,lt',i
ow,t, W9(70(
DrB: 7-i,5r. (roc)

Purge Start: Time: l25o EPM: ,1 psi: b5 Discharge Rate:

Purge End: Time: 1?.0 5 CPM: u
I

psi: b5 Discharge Rate: O

Time

DTW
(ft bls)
I0.3 ft"I

PR
(ml/min) [100-

500 mllminl

T

fcl
I3%1

Sp. Cond.
(mSlcmi

I3%l

DO
(mg/Li

[10%]

pH
(SU}

[+/- 0.1 units]

ORP

{mV)[+/-
'10 mVl

Turb
(Nru)
[10%]

Volume
Purged
{qallons)

ou 7a ,{'8 50 nl e.t'q 2,12 o,( g,1q ft/o q, o5'
L5& 76,58 I/,EZ ?r5 O O,O r,4g //3 2,gb
t3 ia ad,,'fi tl,5',3 2,,5 o.o 4,Ll g loL ?,13
l9 il //,* ,5b ('' , L, q,q fr /at LrlA

*111& 4/.ga Jgb -gagt- -a;-7 c

1120 / LZq 2,5 6 Or0 t,/fr /o/ 6,75
I q2: / /, /'F ZrrG O,O t,*7 /02 5 ,7e
I 430 /t,24 2,5- 6 d"o q,q'v /oz G,ZG)

Purge Water Description:

sampre tD, C f- fl W'- q15 ':kd_ sampte ri*", I V N-
Labrotory Name" Test America

mlity Control

Fietd duplicate

Matrix Spike

.t i9!""?i 9??1
AQ TCL SVOCs 8270

I
Y

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 2AA.71200.8 1245.216010C I 602AA I

74744
AQ TAL Metals Dissolved EPA 200.71200.8 i245.216010C 160204

I 74704 Y

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

A0 T"trlCyr-id- 3354

AQ GeneralChemistry 300, SM20238, SM2340B

AA N-t*"tr 30q'350J. 3532, 36il

I
I
Y

If?r}ilx assr!{itaTFs tNe fl

Well Sampling Sheet

i 0,2s

T

I
i t



Well lD:

DTW:

DTB:

4= to
Date, glrr ll

Depth of Purnp lntake,

Total Volume Purged:7 t 13
Purge Start: Time: GPM: psi: Discharge Rate:

Purge End: Time: GPIII: psi: Discharge Rate:

Time

DTW
(ft bls)
10.3 ft.l

PR
(mllmin) [100"

500 ml/minl

T

fc)
t3%l

Sp. Cond.
(rnS/cm)

13%l

DO
(rng/L)

I10%t

pH
(SU)

i+l. 0.1 unitsl

ORP
(mV) [+l-
10 mM

Turb
(NTU)

I1O%I

Volume
Purged
(qallon$'

Purge Water Description:

Sample lD: Sample Time.

Labrotory Name: Test America

Quality Control(QC) sa

Field duplicate

Matrix Spike

I _ Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPAZAA.2 I 2AA-7 i 200.8 ! 245-2 / 6010C / 6020A /

74704

NOTES:

No Savnftz rrttrrl<d
rlt,r ll'insfi(,cipnl'

uJfi {+ r, r.t c} I V run r .

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C I 6A2AA
I 74704

AQ TCL PCBs 8082

AA TCL Festicides 8081

Aa T"t"rcy""id" 3354

AQ General Chernistry 300, SM20238, SM2340B

rrf.tr tY accrirllaTtrq lNn nfr

Well Sampling Sheet



rrYe[tD: ctrrnw-ottq
nrw, I oz. !.1.1 _

oa*: ,7: Z./ :
De*thof Pump Vrriue: a ,!,2 k
Tohl Volume purrged: 5t 28,3 a

Purge Start: Time: ) 655 CPM: 7 psi: ?5 Discharge Rate: ?
Purge End: Time: //ao CPM: 7 psi: ?5 Discharge Rate: 7

Time

DTl'V
(ft bls)

t0.3 ft-I

PR
(mllmin) [100-

500 mUminl

T

fcr
[3%]

Sp. Cond.
(mSicm)

[3%]

DO
(mgll)
I10%I

pH
(SU)

l+/- 0.1 unitsl

ORP
(mV) [+l-
10 mvl

Turb
(NTr.i)

r10%l

Volume
Purged
(qallons)

o 70: 102,5 3 4ae q,qb 2,t/5 0,0 0 l2,qo ^f3 g?,2
o lto {,0 2.6! c ',40 l,g 0,0 0 /2,31 -75 5Z
oq t.5 102,58 q.2: l,LlO 0,o'd tL,15 -95 5o, b
0 qLo / oz,f5 q,l I l,/ 3 0po 12,o5 - 99 58,
o 125 {ctz,t 5 1. t2 0,q,al 0 .00 ll,q0 *94 7l,z
o x30 loz.rS 1,1 L o,861 o,oa ll, gs -82 9q.3
o1 q5 ln,g5 1,IZ o,617 o.oo ft,7 2 -90 5r,3
oqq o loz-;5 4,o7 O, Co?9 0.0I il, 65 -v6 ;rl, G
01,19 /o?,SS q.0/G 0,60G 0.0 7 l/, b3 '1q {7" 4 .O$,ZS
oqg o q,oL 0,95G 0.os ll, bz -76 fo,
oq55 q,07 o,502 o,01 ll,ao -7V 94, +
t 000 tr.qq o,tltl u o00 //,€5 -7b L/6,3
1oo5 q,o Z 0.?g I o ,o0 I/,L{Z -72 4q,7 -

t0 to I q,07 0.77q O,00 //, Lld -09 4o, fl
/ot 5 t 02,6.5 T,0<1 o,37 I o,0 0 //, 3q -6Y 9t,4 o.q

pumewatsrDsccription, S/iq0* c looJr, Y co la v lesT
sampreto, C,C4 W -o(Ai' O sampteTi^r,-M.

Labrotory Name: Tesl America

rality Contrcl r

Field duplicale

Matrix Spike

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metais EPA 200.2 t 20A.7 / 200^8 t245.2 / 6010C / 6020A /

7470A

l?'r,,4, I i" //46
fitnh-,nl (aO ZaZ-b1 -

AQ TAt Metals Dissolved EPA 200.7 / 200.8 !245,2 / 6010C / 60204
t 74744

AQ TCt PCBs 8082

AQ TCL Pesticides 8081

A0 T"rrrcy"rid.3353

AQ GeneralChemistry 300, SM20238, SM2340B

A0j.i"tri""tr 300J50 I 3532,

r
G

Etf'lltx ARsnl:taTFs INe Paoe I rrf I

7
,

l I



ur/e[ rD: ( "vm uv *Et -+ o"te, ct I lY I _l l"'

Depth of Pump lntake: _ *:_

TotalVolume Purged:

DTW:

DTB:

Purge Start: Tirne: CPM: psi: Discharge Rate:

Purge End: Time: CPM: psi: Discharge Rate:

Time

DTW
(fi bls)
t0.3 ft.I

PR
(ml/min) [100-

500 ml/minl

T

fc)
t3%1

Sp. Cond.
(mS/cm)

t3%t

DO
(mg/L)

f 10%l

pH
(SU)

[+/. 0.'l unitsl

ORP
(mV)[+/-
10 mVl

Turb
{Nru)
t10%l

Volume
Purged
(sallons)

Puroe llYater Deseription :

Sample lD: Sample Time:

Labrotory Name; Test Arnerica

^r 
rsrt-r-

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Splke Duplicate
AQ TAL Metals EPA 200.2 I 20A.7 / 200"8 I 245"216010C I 6020A /

74704

NOTES:

N) 54yur tr roi recka
dvt +o ' in Sv #'t cien+
voiurn<, Wet\ clv-,..\

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.21 6010C / 6020A
t 74704

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO Trttreyr-d- 3354

AQ GeneralChemistry 300, sM20238, SM2340B

R()UX ASSr)CTATFS INC Peor' I nf I

Well Sampling Sheet

_ DR./_ _
rto q'3 _



tilell lD:

BTW:

DTB:

oate: qr,q f t!6

tzb.a 5
Depth of Fump lntake:

Total Volume Purued:

Purge $tart: Time: CPM: psi: Discharge Rate:

Purgo End: Time: CPM: psi: Discharge Rate:

Time

DTW
(ft bls)
t0.3 fr"]

PR
(ml/min) ['10G

500 mllmini

T

("c)
t3%l

Sp. Cond.
(mSicrn)

I3%I

DO

{mg/L)
I10%l

pl"{

(SU)
[+/- 0.1 unitsl

ORP
(mv) I+/-
10 mvl

Turb
{NTU)
I1O%I

Volume
Purged
iqallons)

Purqe YVater Description:

Sample lD: Sample Time: *
Labrotory Name: Test America

rality Control i

Field duplicate

Matrix Spike

Analysis

AQ TCL VOCS 8260 
.

AQ TCL SVOCs 8270

Matrix $pike Duplicate
AQ TAL Metals EPA 200.2 I 200.71200.8 t 245.2 / 6010C / 60204 /

v47AA

HOTES:

Nr,trawlrie co ltect-c4
At,t ,h-, 'tn sv 4'l, i,rn!,,

AG TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6CI10C / 60204
I 74744

AQ TCL PCBs 8082

A0 TCL Pesticides 8081

AO T"t"rcyr"id" 335.4

AQ General Chemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B/C

Elnilx aR*{,)nrATtrs rNe Pqoe I nf 1

Well Sampling Sheet



vYerrrD: CfJd \,ry-U\rl o"t , {i -!Z-f \,
Depth of Pump lntake: i I CCI

TotalVolume Purged: j E

DTW:

DTB:

Purge Start: t3z5 Time: l?,6, CPM: q psi; bc Discharge Rate: l50
Purge End: lq'tc Time: ItI TC CPM: q psi: lpC Discharge Rate: l:s-_,rr

Time

BTI'iI

{ft bls}
t0.3 fi*l

PR
(ml/min) [100-

500 ml/minl

T

fcl
13%1

Sp. Cond.
(mS/cm)

I3%t

DO
(m91L)

t10%l

pH

{SU}
[+/. 0.1 unitsl

ORP
(mV) [+/-
10 mVl

Turb
{Nru)
tlD%l

Volume
Purged
(qatlons)

1qL l(o :* 7t
6,,,') ad'l' i-4,{fl lr+i i{. q4 _ :qi 71qLR" o.;

1fic6 1q; qZ rqtJ 1t] i.i-ji> iffi K'J L> '-] r_ r q.z 0'a
I 45D ql i )5e ') 3+"r 4R tc ?.8'? i4> fi,2 ()"td
r11-1 L+.q, i,qa .-.7, iq? --' 

i- 11L aqq ts.o n.?
r:* vu-, I L{. "r4 t5u tr --a\

. 4l7F\-J rl - e1!
t \ I:l-: '\--. l'7? ^-a', t-< -< .D

ilas qql i5a q2 '. )-1t 3"112 111 +t l 3q IrZ
q;C '7q q': n.f;.9CI ?HL 1td ?DA lt,q t"qLlra 11.44 Ios7 ' < -4+, 1 -td lt"6 1.S
4lv '1Lr.U z, - ,.) . ', .! ALtL ) .lt 4" 11 "1,tfr 4cL, in..Q ,. \^o

Purge Water Description:

Sample lD t \-.{.'ll i -L'ltl - tj L'y' Sample Time:

Labrotory Name: Test America

Quality Control {QC} san

Field duplicate

Matrix Spike

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 2CIA.7 1200.8 I 245.216010C I 6A20A I

74744"

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245"2 / 6010C / 6020A
I 74744

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AA T"trl Cyr"id" 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

X
PrIrlx assoctaTFs tNC Paoe I of I

Well Sampling Sheet

\

l5s

AQ TCL VOCS 8260

AQ TCL SVOCs 8270



weur,, c+ lwlN-oJq4 .
Date: Ut*7i-r=l k

Depth of Pump mtiuaz ZZO..Q
TotatVotumepuwea: Z, L ACtlLc:rt\

----

BTW:

DTE:

Purge Start: Time: i-:i3 CPM: '.) psi: ILE Diseharge Rate: ,i ' L-

/L't-)
Purge End: Time: lr zo CFM: 3 psi: fi5 Discharge Rate: ro.5

Time

DTW

{ft bls)
t0.3 ft1

PR
(mllmin) [100-

500 ml/minl

T

fc)
t3%l

Sp. Cond.
(mS/cm)

r3%t

DO

{mg/L)
{i0Ya1

pH
(SU)

[+1- 0.1 unitsl

ORP
(mV) [+/-
10 mVl

Turb
{Nru)
I10%l

Volume
Purged
(qallonsi

'!, ., i'"'1 a 8:!J i?- e{,{ )\t * ift #J *i{,>i , L-tA.' C"z
?f . iia- Q:*- i i -l-t:

*L.4j l.( -1F,2 iL/.{*, o.4
n. uL r'. 7,1'l i .r'a, L

'l!
j {l{J - r;'i'+ nt

#.L{rt qa i'ia r I'it -iL'4 .1c Ir.? , i \-L- (1

*{4G l4l.{t< 'lL (,' i -i.i 'L+ ' t 
I' i ui ,c' t.a

i{.:;t.: i Ult,r { t^, ..r \t,rl \. ) II1 TC -b'11 (r {- ,.)
.;-1. - ; !:, q,t r, -rt 1i ,( l-t

i {--, i". ,ri -, t u!tF | *i,; . >l'l l.zl I ;( Z -, c',- Cil{) t.b
4ffi lv. .' .1 1" i. :; '.1 tt{ i{ c tij'4 : L t-'--- ?
4ne, .-+, -

i
I ::,'*1 I .q 1,.4) - t-l-' tq

ltt . ir ' t, .' i:iu :TZ .' ]n1 
'. .ZQ iL' 3i an ,, a L )-,ls

€.4 t4 lll ,*.i .lL,' il,1 JT i21 it ,, l,'1 -L.riz\ ,\.t L 2.
4t'? lLll.lo, qo 1'1,1{4 ii+ L2.3 o.24 "wzl it'-L c' 2-.2

pur0e vrfarer Drecdprion , ,#t**rLtl (,i|u a
Sarnple iD: '.. : --- .i .'' . n :'. . Sample Time:

Labrotory Name: Test

rality Gontrol

Field duplicate

Matrix Spike

AQ TCL VOCS 8260

AO TCL SVOCs 8270

Matrix Spike Duplicate
AG TAL Metals EPA 200.2 I 2A0.7 / 200.8 I 245.2 / 6010C / 6020A /

74744

tr(iilv assnetaTFs INC

AQ TAL Metais Dissolved EPA 200.7 / ?00.8 I 245"2 / 6010C / 60204
I 74704 lx

t*I
lx
E
E

AA TCL PCBs 8082 1

AO TCL Pesticides 8081

AQfbtrcY*in
AQ General Chemistry 300, SM20238, SM2340B

Pase l of| tnTAflxr{lroorsapJ

Well Sampling Sheet

I.L



wenrD: CF&iutf-olC Dar,;.1l'Z,,rt I I

Depth of Pump Intake: '- I I O 
,,

Total Volume Purged: "1 , 9-

O*t

DrB: t 31.1 t-, r

Purge Start: Time: tq iq CPM:
..2 psi: 7c) Discharge Rate: cl

Purge End: Time: ilc5 CPfrT: v psi: t(.: Discharge Rate: 'f .;z'a#L
I -'t2

Time

DTW

{fi bls}
t0.3 fi"I

PR
(ml/min) [10G

500 mllminl

T

fc)
I3%t

Sp. Cond.
(mS/cm)

I3%1

DO
(m91Li

I10%l

pH
(SU)

f+l- 0.1 unitsi

ORP
(mV) [+l-
10 mvl

Turb
(NTU)

r10%I

Volume
Purged
(qatlons)

9Zo 10,(,t t roo i4,tl8 o,382 5".!.1
"'7 // + d 6,0f

4 ?^', 07,4 /2,5 7 0,9'1 I ,/, ? 
tl 7,q il 5a i,'71\

I t50 icL{, tt,{.Q /:-u n 1 q,q t 7,4 f 75- a 7'/z-tt -
t9a lo"t,\t tl,'7 i A,,tO5 a nl) 7,4 c, F z,l7

'L1tr e [0'1,t0 il,r4 0 ,Llo'.f 1,17 7, "/q fl7 o,ryLl
i4r5 i8"1,10 I l,qG 0.,-lcG ( a'a' 7 hi qq 0,5'2
Ll5"O 1d"(, \c il,i/5 o ,407 7, Va-

-r --)r,r) 1o9 0"?5
tLlS'5 jot, io (l,q fi 0,lo [, +. /1 '7?7 i10 0,o
tJbc (ct,( o /t,4 c( 0 q?q 7,t/ 7, rl; i/q CI"0

fl5', ln-1.\c /1,50 0,90 fr ,1.7, 7,22 '/5 o,o ?,5

Purqe Water Description :

Sample lD c Fn Vvl - C ZO '-' C V/ sampre time: _1fu!
Labrotory Name: Test America

mlity Control

Fietd duplicate

Matrix Spike

AQ TCL VOCS 8260

A0 TCL SVOCs 8270 X
Matrix Spike Duplicate

AQ TAL Metals EPA 200.2 t 200.7 t 2AA.8 1245.216010C / 6020A /
74744

NOTE$:

llo rnhrt (ft Q I tQ I

?urn 0 € tla trq lp

cnnl+a\ {froLzb1

AQ TAL Metals Dissolved EPA 200.7 1200.8 t 245.2 / 6010C 16020A
t 74744 v

AQ TCt PCBs 8082

AQ TCL Pesticides 8081

AO T"t"rcyr.jd"B35i

AQ GeneralChemistry 300, SM20238, SM2340B

A0Nrtti"^t"300,35W

at1ttY assnr:taTFs tNn Faoe 1 nf I

I



yvestD: CF{nW'A Z I ?/rz//6
nrw: lt,?l fto.\-.-. Depth of Pump tnare: '- -.s to ( t€',

TotalVolume Purged: 4 ,rorl<-DTB:

Purge Start: Time: l ltLl CPM:
nJ psi: 10 Discharge Rate: 1

Purge End: Time: t5,15 CPifl: I pst: 7o Discharge Rate: ,{

Time

Dflff
(ft bls)
t0.3 ft"I

PR
(mllmin) [100-

500 ml/minl

T

fc)
l3o,L1

Sp. Cond.
(mSicm)

t3%t

DO
(mdL)
[107o1

pH
(SU)

[+l- 0"1 unitsl

ORP
(mV) [+/.
10 mVl

Turb
(Nru)
I10%l

Volume
Purged
{qallons)

4zo
i4 z5 4c1,7 [ it 1,5r1 l,rfl 7,qL 4 V,4 +, ?,5
Itl A.-,.? L' 7q,71 Ir 5.qo 7,q1 4q,c
lqsS ?cl,V I I t 7,L1 zaq zg,o
Hq0 l) o,6?G /,qq n tC-L. E' -) zii. (c, LI

it c,e3g t|.23 7,lL z6 I
t, C, GZ-P G,,I f ,c -l z5g lVt4
t) 0,6?0 5.vi Z5T 11, g '1, 2-

HS ro tl O, (e?4 7.oZ 7,o 7 Z'fr lz,5
lqe' G.60 7, oT /o,7
soL ( '! O. G7Z 7 "<7 7"rrA 1^, v 4-<

q,lL o.b3 I 6,17 7,or Lq7
t5t0 t\ ?,t 7 6, t/5 7,04 ?5-{ 1,qq
l; l, ll 1,oQ o,6ql G,V t T, JI 4.70
trqt nnJ

Purqe Water Description : cleov + selqplers

SamplelD, Sample Time:

Labrotory Name: Test America

Quality Control

. *riet9 9:qticat:
Matrix Splke

AQ TCL VOCS 8260

AQ TCL SVOCs 8270 v

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 20A.7 / 200.8 ! 245.2 / 6010C 160204 /

74744
AQ TAL Metals Dissolved EPA 200"7 / 200.8 I 245.2 / 6010C / 6020A

t 7470A v

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

A0 T"t"iCy*id- 335 4

AQ GeneralChemistry 300, SM20238, SM2340B

A0 Nrtti""t. 300.,3501, 3532-36

{
(
{

fitnl lY aeqf'rl1taTts tiln Feoe 1 nf 1

Well Sampling Sheel

a

o .-u !'1 C'



werr rD: C trm\\'- OI}' o,t", cl I !3 i lb
Depthof Pumplntake, * € I -

TotalVolume Purged: I , 
-15 

qfZ

Drw: I 3, t, I ttc'r)
DrB: ff3 Zt (roc\

Purge Start: Time: lqf I CPM: I psi: q, Discharge Rate: g
Purge End: Time: i9ic1 CPM: q psi: Lt 4,'IJ Discharge Rate: d

Time

DTW
(fi bls)
10.3 fi"l

PR
(mllrnin) [100-

500 mUminl

T

fc)
t3%l

Sp. Cond.
(mSicm)

I3%t

DO
(mg/L)
I10%l

pH
(SUi

[+l- 0.1 unitsl

ORP
(mV)[+/-
10 mM

Turb
(Nru)
[107o1

Volume
Purged
(qallons)

Hrfr 2/n irs, t I
l7 za 73, C27 Zo0 it,lb 0,lco G-4'.+ 7, .z* ZEr'4, ZEO
t4z5 t7,6.1 Ze ct i/,6 F 0,r{il f,.q 5 7,70 'z C,a / lf t
i3 io Vt 0L Zret i/, Lci o.360 4, V3 7, FL 7-at( /L/o
t;it tq,b zca /1,?6 o,7c7 L 4, /Lt 7,7 'L7" //c
7LlL} LdO /t.12 e,rgz Ll ,o./ 7,FCJ L7{ lCIz 'L /^o /
,qE /1 ,4 llL-t, w /'J,li 0,V4U 4,LI Q v, 6'{ zgc, bf ,5

,J

! qqo zcd [/,{F c,l'i I 4,?A { ,6 ti zgl w,o
iv5'4 79 Acl zdd lt,9i1 c,, rq1 v,c,1 7 ,6@ /ur.1 G9. Z
I,E 5' G t -/1 gZ-v /i, gl r,1 2 a"'lu", "l L 441

TtO l {,d2 ? /.1'' ) 62, (a

/oo 77,c,l t.a0 ,'1,{41 0,vr{ 4,'l5 7,bv zfr5 5'/,, Ll.f*ri
lqoS I Zro //, e'l ( , Toi.l 7,61;

7/,2
'r@ 1

/l l'y'; '7q, {,i

l4r] u tr,6t/ z0c //, bt, C, iq'Ll i,6c 7,01 z f'r 4#, v ,lrfS

Purqe Water Description: clean ,./7d cuh*
Sample tD, Sample Time:

Labrotory Name: Test America

Quality Gontrol (QC) sample

Field duplicate 
I-----f----

Matrix Spike I

:] Anqtysls

AQ TCL \IOCS 8260

AQ TCL SVOCs 8270

I
r

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 200.V / 200.8 I 245.216010C 160204 1

747AA

NOTES:

+drrl. i yv;, Pfi"u i tfi I

(n urh,"ri 1 #rut F's,D &\)l
Pu r-rf *r-ftuit rt t:

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C 16020A
I 74744

AQ TCL PCBs 8082

AQ TCL Pesiicides 8081

A0 T-t lCy*id- 335 4

AQ GeneralChemistry 300, SM20238, SM2340B

AON"-b"t-300W

ErnilY ASqnI:TATFS tf,tc Pqoe I nf'1

Well Sampling Sheet

I
I
t



we,ro: cfanw- cza
orw, - l2l'U 5

? /z r / / t,

\4L,q b
Depthof Pumplntake: a 11 0
Totat Volum ePurgedz tu Ll

Purge Start: Time: ) 0r.tg CPM: 3 psi: 70 Discharge Rate: /o
Purge End: Time: l( 40 CPM: 3 psi: 70 Discharge Rate: /c

Time

DTW
(ft bls)

t0.3 ft.l

PR
(ml/min) [100-

500 ml/minl

T

("c)
t3%l

Sp. Cond.
(mS/cm)

t3%l

DO
(mg/L)

i10%t

pH
(SU)

[+l- 0.1 unitsl

ORP
(mVi [+l-
10 nnVI

Turb
{Nru)
I10o/ol

Volume
Purged
(oallons'l

/oft 127,70 z@ 12,71 o,q€l 6,s7 g,6l h 52,
t tCIo L7;t.'lo ll,zz o. t/q o 6,5 I g. zLl vq 20, I

l/ o5 l2v,?( lo,70 o,tlt/5 6.2s 8,o I 18 g. qq
llo LLr.72 lolq 0,qtl G 6,/ V 7, gq Iu (o,o3

t( ts LL1,A3 /o,tq 0, qq+ b,{( a'7 t20 t rf. 6.2 t
t20 I 27,4 5 td,gfr 0, qq7 ,15 7,7 I t2 L 16q
tLb lLq.7( lo,5q 0,vLtl. i,t7 t. 62 t73 7,9q
l-t 0 lL1.'ts t0,3 g 0,qLlq Q,2. l,14 tq0 e ,zq ,t- L/
t35

Purge Water Dsscription: cl0^v^ d ,,rlo, lesE
sample ro: CFA,W- 027 ' GW sampte rr^,_J,E

Labrotory Name: Test America

: Analysis _
AQ TCL VOCS 8260

AQ TCL SVOCs 8270

'.t

V

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 t 200.7 1200.8 I 245.2i 6010C I 6020A I

7474A

NOTES:

Lfon'b n ,, ,.or t, F,:fio,/ / ? 
,

tr'?,t', { f ',^'a4,,,

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C / 6020A
I 74704 k

AQ TCL FCBs 8082

AQ TCL Pesticides 8081

A0 TrtrlCyr"rd" 3353

AQ GeneralChemistry 300, SM20238, SM2340B

A0 N"trb.tr 30O,350j, 353r,365J,3M

Y
v

ROUX ASSOCTATFS- rNC Ilrop I nf I

DTB:

Control

Field duplicate

Matrix $pike



weuro: CFjfrW-OZS
arw, 2k"LfS
DrE: Zb.gC

o"t", ef 13^l L
Depth of Fump lntake: *

Total Votume Purged:

Purge Staft: Time: CPM: psi: Discharge Rate:

Purge End: Time: CPM: psi: Discharge Rate:

Time

DTW

{ft bls}
I0.3 fi.I

PR
(rnllmin) ['100-

500 rnl/minl

T

fc)
t3%l

Sp. Cond.
(mS/cm)

I3%t

DO
(mg/L)

i10%t

pH
(SU)

[+/- 0.1 unitsl

ORP

{mV) [+/-
10 mVl

Turb
(Nru)
t10%l

Volume
Purged
{uallons)

Purge Water Description :

Sample lD: Sample Time:

Labrotory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EP A 20A.2 I 2AA.7 I 2A0.8 I 245.2 / 50 1 0C / 60204 /

74744

NOTES:

$tl il iri rrn n I r r-ri I [f rlr rl,.t()\;r J<''',n<.,+Fir, lur*
Vfi \rrnn E

AQ TAL Metais Dissolved EPA 200.7 i 200.8 I 245.2 / 6010C 160204
/ 74744

AQ TCL PCBs 8082

AG TCL Pesticides 8081

A0 T"trlCy"-d" 335"

AQ GeneralChemistry 300, SM20238, SM2340B

AA N,r-i""t. 300J501, 35

IlfrttY ACsarntaTFq tNn Iraac 1 nf I

Well Sampling Sheet



weu rD: C{/t\,ry- CAE. *,", 4=13-.-Lb
Ilepth of Pump lntake: fD " O
Total Volume Purged: 

= 
.

Drw: C2."5
Drts: q€-qL

Purge Staft: 'i5,J Time: 4:T-t/aJ GPM: {4 psi: bo Discharge Rate: tqb
Purge End: 9qc Time: 6Lir CPM: 4 psi: w Discharge Rate: lqo

Time

DTW
(ft bls)
I0.3 ft"I

PR

{ml/min) [100-
500 mllminl

T

fc)
I3%l

Sp. Cond.
(mS/cm)

t3%l

DO

{mglL)
I10%l

pH
(SU)

[+/- 0.1 unitsl

ORP
(m$ [+l-
10 mVl

Turb
{NTU)
[10%]

Volume
Purged
(qaUons)

-1'"ry G+< L'{i tdl t flr'55 \.4] 7.s"t4 r.w F L--
.\c) At> o-2

-, ua Fi3.? [, q,.x) {- <{{; 2qb -, <>.] i 4t o-w e.9
= ali q;., Q lolD q.?i o.nq -, ;,),/-.t 3 -7. b2 I.Q o.c U"L.
56;q q B,-7c itttt 4.2C \.4iq r.B 168 -X U.CO n?
a4:& Si -lr

in: L {'ir4 o'43 t"q'x 1 s;g -22 .o
*t4 6to (:{* ,q ).a*a i5i 1 Slo --lc7 l(fi .2
*fYt tia'7t, i4\ 4t nry\ l"5z -7 "VlY -w .co i.1
(? t} Ea."tc lqa 7tv 1Ag ,.?_t3 13q -4q I ,U fg
rt!": r.-,,.-4.1,11 ,U I.{U 7"i { offi f"lq 1qz 19 o.M ,u,

&l* *1"1C) icta Q,rL ;R ll0 1.q 2 --'7q O"CC | "-1
,r:;{ -8.'Ta fin tt rA \ Ak1*) IA 1qL -Tr?) ).r.)(l ,\

sample to, iJfl.I i,Yi' iZk, %Sampre r,*u, ljGS
Labrotory Name: Test America

Quality Control

Field dupiicate

Matrix Spike

AQ TCL VOCS 8260__:-
AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 200"7 / 200.8 I 245.216010C / 602041

v4704
AQ TAL Metals Dissolved EPA 200.7 1200.8 ! 245.216010C 160204

I 74744 X
A0 TCL PCBs 808?

A0 TCL Pesticides 8081

AO{"t"lCyr-d" 3353

AQ GeneralChernistry 300, SM20238, SM2340B

AO Nr*"^tr 30q.350JW
x
x

ElnHY assnetATtrs INti Pqoe 1 oi- I

Well Sampling Sheet

Puroe waterDescriution, fi flf'lnl hlfyel latminfuint 4* i; taal . ,



aao,: Q 
*l 

-z;, 
i a

Depth of Pump lntake: (, fu' I , L

Total Volume Purged: a
------=r-

Purge Start: r{4rc rime:ffi)$ CPM: 4 psi: lou Discharge Rate: 3LID
Purge End: l'ftc Time: tmo CPM: Y psi: htl Discharge Rate: 3+a

Time

DTI'IT

(ft bls)
I0.3 fi-l

PR
(ml/min) [100-

500 ml/minl

T

fc)
[3%l

Sp. Cond.
(mS/cm)

l3o/al

DO
(mg/L)
I10%1

pH
(SU)

I+l- 0.1 unitsl

ORP
(mV) [+/-
10 mM

Turb
(NTU)

[10%]

Volume
Purged
{oallons}

fld:l \a 2[r. tt Lt 7A l.t1 Lfqi v+1b ,<-i ,\ OUU O,
iw!fi 7lo.oL *1- \.- I "11 tlr ? .<-l 1 LilI,C o- Lt

t")fi q i*lt./i-.t-.1 v,qt (. uZ' a--t I\-7 k2c\ -1q q?7 q

413 ryr.ry, 1,4t, rl. q?l 4'1 t-4t -b,< Lttl.7 il"

nHq)- 3,€ L-l €t '7i4D Lr,) I 't-it t.2 t
-1, -7a Llq il tri

\?3 iG4k +1C l.qt q4C I -F' 4q;2 iq
t4a-3 15 4t' ALia q9i ). qai L r-3?, q2. b a1-&r1

4r; -*9.11L 3i+fr Qe3 t\.{4( I,B E7C --ffi 4t 7"5
4* 4t.9b 4"+D r3 G} \.r{ 40 r-30 - Xot <q.q

Purqe Water Description: ;

Sampie lD

Labrotory Name

Sample rime:-1ffi6,i
Test America

nlity Control

Field_duplicate

Matrix Spike

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270 K
Matrix Spike Duplicate

AQ TAL Metals EPA 200.2 !2AA.71200.8 t 245.2i 6010C i 6020A /
74744

NOTE$:

\1tvi+u,Ffrff{^Jl
a;rtn ,F. C,{ lrt /
ii;rarya,l /Cx: f:flDtCil

prlilY ASSf|CTATFS

AQ TAL Metals Dissoived EPA20A"7 I 2AA.8 I 245.2 / 6010C I 60204
I 747A4 X

&r

AQ TCL PCBs 8082

AO TCL Pesticides 8081

AO T"irlCy*id" 3353

AQ Generai Chemistry 300, SM2C23B. SM2340B

P:rse 1 ot i ta76mlv rmn

Well Sampling Sheet

wenw: ff/UIVV-Uiblo
DTW:

DTBI

it-';l--,



werrD: {{XfiLtr tp Ia
Drw: 'l l,lz

a"u, {',! -{4 .l V_
Depth of Pump rntake: &,*re: t{' o

TotalvolumePurged: 1 of **

Purge Start: tctlc Time: fDLfD CPM: Ll psi: (DL Discharge Rate: \2c;
Purge End: 145 Time: tlle CPM: t"_l psi: bC Discharge Rate: Q2cr

Time

DTI'Y
(fi bls)
10.3 ft.I

PR
(mllmin) [100-

500 mllminl

T

fc)
13%I

Sp- Cond.
(rnSlcm)

13%l

DO
(mg/Li
t10%I

pH
(SU)

[+10.1 units]

ORP
(mV) [+i-
10 mVl

Turb
(Nru)
!10%]

Volume
Purged
(qallons)

iaue t4l.:T Ll'zo q.e-r t \ L+71 l^,t'l 7qil t14 "1 q*€
Klqq qt)_7 lZcs ,l 4r

t,8L- , +: >,. 12 a.qb ?ffi I.ZJ tx
i cq{ q {.zq LlZo e ,-+L'l 5:bz '7.Vq l7-l -:- \ .'-'r (..<
i iltr',<' t-+ 1.1\) 4Zt, '{..lLl . *i5 >.b-? 7-7s i Lr4 22.5 I

r u.q q l.qo 'l2u /.25 i'41-,q qih '7,qx 1€'<t zZX
tfta L+ I .<l) Liq;,J /, L'? q L.{. ;.rr. 7-.

,,-1 {Ei'r t7.01 2.x
aIl t+t 2 l;2 r,. VZk { 4c } tt/4 q qz

t9s t-{ I 41 u.-/ i', qZb
^41

ALL '": i i LJ4 ] 2-p
itZt.t "{, =c

qll 7"3 D5t t. i-r-, tvq (" f-.i.1 4r
I rolT Lll ^.i 47: v.23 lll:--1 SI l.q,q ft. rT-, v,,3
lt -4.1 q l.ei) q7i) 4"7J ) iti:{ n.q4 1. q.t /55 {-j {-,'t q_&

i -tt f ,

Samniein 6ampte Time: il ,%
Labrotory Name: Test America

rality Gontrol (QG) sample

Field duplicate 
I-r-

Matrix Spike I X

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate x AO TAL Metals EPA 200.2 I 20A.7 / 200.8 I 245.216010C I 6A2AA I
74704

AQ TAL Metals Dissolved EPA 200.7 I 2AA.8 I 245.2 / 6010C / 6020A
I 74704 x

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO T"tri Cy"r'd- 3-35 4

AQ GeneralChemistry 30p, sM20238, SM2340B

A0 Nrr*"

x
X
x

EINIIX ASllrt(:IATtr.q INl: Pq(rp I 6f I

Well Sampling Sheet

I

purue warer Descriorion , <flital,l *u d\du ill lhntd lrtl ht, //r,ur r,/lar,



lilell lD

DTW

DTB

2rn Date: i ' .' .t' .' , .

',,Depth of Pump lntake: '- I t'
.a

Total Volume Purged: ,1 . ) qi; /li r'-t"l$ loc
Purge Start: Tirne: ii i5 CPM: t-la pst: Discharge Rate: 1
Purge End: Time: r237, CPM: -1 psi: Z5 Discharge Rate: !5

Time

DTW
(ft bls)
I0.3 ft*l

PR
(ml/min) [100-

500 ml/minl

T
,O^r( (,)
13%l

Sp. Cond.
(mS/cm)

t3%1

DO
(mg/L)
ra%1

pH
(si",)

[+10.1 units]

ORF
(mV)[+l-
10 mVl

Turb
(Nru)
I1O%I

Volume
Purged
(oallons)

'd.78 i5c)
/lffiz_t 49,9c{ l9e ({,f 

4 O,607 ?,4q v.7 G .a 1.-'a. Y, / 7?D
l/70 93n #, t5 C .1, LG o,bo7 4L 7,75 ZgL )toe o
/ l3s 39 ,/o 3oao 1,1{t o,bls 2,5 G 7,7V z ir,

i-. a- )tii('
ilq0 v?, 10 800 "[,/CI c,&l'z- Z,5G 7,75 2 L. '--.' ?rl4 t /;5
l/Lt 5 4q.40 ?o0 F, (', c;1.6[0 2. 1t 7,75 C. a --.j r^4C
'50 47, cl0 "ls* 8,1q 0,6/l tr? 7 7, Vq ,, ,.-

:r'L 54/
ti 13 53.qO ?en 9,79 C?, (?/ I z,tq 7 :71 a.-i 4

Lfl /- L// B ,4, zg
ia;(, ?3, 70 /oo a .?r7o,*t L 0,6i2 "2r.75 {,'vz/ Z9Z ?Z'
i qCI5 t3,q o 30a s.qL O,6[L ?,3 I V,:7L Z7' zv3 t-$

lzt? 3J,9CI 9@ *,q0 o,olL ?,q5 J '4' Ls5 Zq A)

lrrS 3ts, <i ,-lt, 3 oc: D'6 
'

.vr6 a.'i I i/t) , q*. t83
). / tJ ) loo 7.i I 7-88 1,r 3 1

57.ci o :r
I

-aT,'r I 5'J-
3) 1o btL 2 "a3 r a I lr-l

l&3"t 33 ]Q ,{,'' \o{ c 7. i'1 -].4 L Lbt :i b"i t.5

Labrotory Name: Test America

Quality Controlr

Field dupiicate

Matrix Spike

AQ TCL VOCS 8260

AO TCL SVOCs 8270 X
Matrix Spike Duplicate

AQ TAL Metals |-PA2A0.2 I 200.7 | 200.8 I 245.2 / 6010C I 60204I
74704

+rt y 1k/. rfo; \ i.r I funt 7i
NorES: (Uvrlyui Bt t tht,>rz r ' '6,t1b

D0 S i uc h;c tts \t.+'we e^ tu 3 a {)

AQ TAL Metals Dissolved EPA 200.7 | 240.8 !245.2 / 6010C / 6020A
I 74744 x'

AQ TCL PCBs 8082

x ct c.-

sv{ 5} .,

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AO G"-"*lCl**"ry 300, S[t42

Rrlltx AssocraTFs tNc Peoe I nf'l

uffiffi

l) )t) 3 o. b,4
t/-L|> ) -)t :\.r a-1

I l-l- ioc>
9?o

Jr*fd*"rD;"*'o?fn, .?/i ; J,+ -8,'.3?. .';'r,' i.ilJ' -7'?., Lc1 t 6"t'b

Sample lD: j l:,' ;'r l,:., i- , : ,; .- a. u, -*.--._ Sample Time:

Analvsis

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B1C



watw, CFllVrJ '' ClZfi
orw, 46rtl h . . . .

Drts: ,b2.1a

pAG E L o"*' V*17 -/ G
DepthofPumplntake: , : 6d 

,,

Totar votume Purged: v 
3a ,l 

I un S

Purge Start: 01tb Time: oclff) GPM: a psi: 75574*t Discharge Rate: q
Purge End: rryq Time: t0,7 CPM: 5 psi: 15 Discharge Rate: q

Time

DTW
(fi bls)

10.3 ft-l

PR
(mt/min) [100-

500 mllminl

T

cc)
t3%I

Sp. Cond.
(mSlcm)

t3%1

DO
(mg/L)
110%l

pH

iSU}
[+l- 0.1 unitsl

ORP
(mV) [+l-
10 mVl

Turb
{NTU)
11O%I

Vslume
Purged
(qallons)

0 q 2.0 Z5o
OqZL qbH 7, z5u fr,4 a,6it 5',rq G,qg ZZT 5-14
u "t z.-5 ,l u .5( f',Zt 0,4 q{ 7, bv '2. t 7_ Z'O '7C4r /L-
aqvo 4n,b5 8L5 0,qAo 5.ffr 7,?q z7 e, 772 1-ol qq LI T, i2 8,1,5 0,114 9 l,5q 7t '/L/ Lvq 7tf
Ocl4Ct q7"lG 8, i2 0,q?l o,oo 7.5 9 2v' Ll/
0q 5"O LIV, 

'L
F',i4 gfi?q 1,75 ?,;i 4 fr-*fJ 3

o q5{ q7,Lr1 F,.f-:7 {.E,qq I @-oo '2,5'* .2 u?e lL- qi, +
100c, 17 t52 it,?"1 €,4 Z{ O, 00 f, Gl Lqo 3q.cf
tn6 .{ 1. sa d4 D,qLs i-1 2a ?nQ Lj

lo to .l+5i) x"6 o, q z.{ o.C)o l,?1 ,.2\+ ig,g
oi5 ,t 7.q1. fr,bT o,tl23 0,oo 7,$fi 2-z 6 //,3

luza q7,52 $, b9 0, q?q g,C0 7,9 { zz"l q,67 Saar
to a5' LI7,f L *.r,,L g, qzq d,@ 7,q I ZZ( 7,G9
lo zg Y"_6z, 8..(b t O,q 25 o.00 v,q L ZZ@ ,-,/ 1

{?.sz Y.ua o.qL5 >,e (} *1 ,q5 )ze ffi6+r
;"t2

Purqe lrllater Description :

SamplelD: CF Hh/- OZg - Ch,/ sampleTime: /OZO
Labrotory Name: fgel4rnelg4

mlity Control (QC) sam

Field duplicate

Matrix Spike

AO TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 t 204.7 t200.8 I 245-2 / 6010C / 6020A /

74704

NOTES: lf Z t)
fto 'i'tLt +; n"t " p&b'Y4L
D" r *,rnoUttt /ilffi-&r?<-.#

y{rg 1
il+i-ih': t'Scit4 !

L: yi*'roi S*y fro?i?l {v,",rr PAo irt

AQ TAL Metals Dissolveci EPA 200.7 / 200.8 I 245.2 / 6010C 16020A
! 74744 N

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO lbtd Cy"rid" 3353

AQ GeneralChemistry 300, SM20238, SM2340B x

L
I)aca 1 nf y'ElnltY assnritaTFs tNn

Well Sampling Sheet

t

t
*1,? 5



llUell lD:

DTW:

BTB: b2,40

PnGE" L oate: llt3t)b
Depth of PumP lntake: .", b C) '

Total Volume Purged: tfi q A I tO il S

PurEe Start: Time: oqt b CPMr 3 psi: -75 Discharge Rate: I
Purge End: Time: loTt CPM: 3 psi: 75 Discharge Rate: €r

Time

DTW
(fl bls)

t0.s ft"i

PR
(mllrnin) [100-

500 ml/minl

T

t3%t

Sp. Cond,
(mS/cm)

t3%t

DO
(mg/L)
I10%1

pH
(SU)

[+/- 0"'l units]

ORF
(mvi [+/-
10 mvl

Turb
(Nru)
l10Yo1

Volume
Purged
(oallons)

,0:i.l Y.-1.52 250 x .1a Dl1La o.oD
".q?

2L5 {."b L aqt
d

Purge Water Description:

Samplell, {hmpleti*r,@
Labrotory Name: Test America

plity Control (QC) san

Field duolicate

lVlatrix Spike

Analysis *
AQ TCL VOCS 8260

A& TCL SVOCs 8270

X

Matrix Spike Duplicate
AQ TAL Metais EPA 200.2 I 2AA.v / 200.8 I 245.216010C t 6A2AA t

74704

NOTES:
'Unrrrr ** .*.'-*ofu

AQ TAL Metals Dissolved EPA 200.7 / ?00.8 1245.2 / 6010C l602AA
I 74704

AQ TCL PCBs 8082

AG TCL Pesticides 808'l

A0 T"trlCyrrid- 335/

AQ GeneralChemistry 300, sM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365 1, SM2540BIC

Le€
Peoe j-of IR(}IIX A.S.qOCIATFS INC

Well Sampling Sheet

?F mnr - oz.R
4 5,4G



dA q}
lJ.ta-

o^r*. c.i I Z t:; L
Depth of Pump lntake: * ll 1l

\7"2, k,b Total Volume Purged: "- z_

Purge Start: Time: llt'1 CPM:
.?
3 psi: Gc Discharge Rate: ia

Purge End; Time: tt5-f CPI/!: 4 psi: Q.C) Discharge Rate: lo

Time

DTW
(ff bls)
I0,3 ft"l

PR
(mUmin) [100-

500 mllminl

T

fc)
13%l

Sp. Cond.
(mS/cm)

t3%1

DO
(msiL)
I10%t

pH
(su)

l+l- 0.1 unitsl

ORP
(mU [*l-
1C mVl

Turb
(NTU)
I10%l

Volume
Purged
{oailons}

t25 1G,(rl 30c 7,9q o.207 0,o 9.55 -a, ?,q2

I iv€ tG.t- 3' T,Ll4 0,zor-t 0, c) 84, - ?4c, (,25
It3 5 ;,6U 4 /?.rt

It'tv o.zo5 C, Q s. gz -,9G 0,0
I 140 16,'71 7,zo t - t't; -! orc s,g2 -1;i 0c)
ilq5 16,7, I.L Y o,2 0 7: 0(? g. g'f -3s o,o
ti5c t6,7 fi .) t' o.203 g,( d q,q -zq 9 0,0
t l5'3 la.tfi q,lc) o zoj L/, L, cf l)', -r?{r ao "z- 4

Purge Water Dascription : Cle*, & crb, bsf
sampre n. C FfiJ!:SEli _ G V/_sampre rime:

Labrotory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AOT
7474A

NOTES:

tlbi,t ort, '{ftati.ct 
I

Ftlir''.f FFir,iif:t (.:

i t,'t*vl i f ll r'v 7*t "tc\ 
-

AQ TAL Metals Dissolved EPA 200.7 I 20A.8 ! 245.216010C 16020A
t 74704 X

AO TCL PCBs 8082

AQ TCL Pesticides 8081

AA T"trlCy*'d" 335'4

AQ GeneralChemistry 300, SM20238, SM23408

Rf}IIY ASSf)CIATFS lliltl I)qac I nf .l

Field duplicate

Matrix Spike

Matrix Spike Duplicate



-

Well lD; Date: irt3;1i'

-

D€6r of PEr? r*'*-l La. D L t+ c .' \
To,tal Vdrrrre Prrrged:

DIrY: bg.b3 itt,l\
DrB: 1 B. \z [tor \

Purge Start: Time: 0f 3"1 CPM: 2 psi: 1a Discharge Rate

Purge End: Time: ,:ld z0 CPM: 7 psi: v9 Discharge Rate:

Time

DTW
(ft bls)

[0.3 ft.]

PR
(mUmin) [100-

500 ml/minl

T
,O^.( (,)
t3%t

Sp. Cond.
ims/cm)

i3%1

DO
(mglL)
I10%l

pH
(SU)

t+/- 0.1 unitsl

ORP

{mV} [+/-
10 mVl

Turb
(Nru)
I10%1

Volume
Purged
(oallons r

o?Lto bq, b3 25C q.Ll 0.'l1lo 23,7'E -1. oo )44 11. V
o ?r.t5 [*{, b i 35C) ('1 Q, u 0,.{bo ;b,x'1 1,5 -l Zteb 23.2
o? 5() t:r. L-. r ,r,i,' t,u3 o.4 b3 ,.r i-'.

'i- 
it- 1,vZ 2b2 tj,3 "'*trZS

o 755 i,:4,(.,1 710 fr,9 6 o, lVO 17 7l v,65 zf6 {,o
r,t , lV ( /.- {. Gq,(n't q{o fr,tt: o,qg o lc1,A7 7,r/ a,o
O 90.5 Gq,6 3 q€o .a ,./ai' a -'t ,' 11 { t.l l/,23 7,q/ ?05 d,? 42..1

t i f ' !:
I i r) I' ?EA Pq{ o.4q 2 to,fi z 7.q4 271 Lt

.' -' i ":.t f '/5 c,qq 5 il z'1 7 .'7.1 273 a,o
L l', ;' c)

I
$ $ (, . -/.i L li ir: '276" d,? L1r5 *{9

Purqe Water Description :

sampteto, C€// Lv - /?1- {,'btlsampler,me.L
Labrotory Name, :ggl411glpg

rality Control

Field dupiicate

Matrix Spike

AQ TCL VOCS 8260-

AQ TCL SVOCs 8270

x
r

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 t 20A.7 I 200.8 t 245.21 6010C t 64204 !

/1+/UA

t+onba ?fratt4 t

ITOTES: &rrV.rot Bcr PAoZtzl
ca/lpct', & i; p FAo rrQ b

AQ TAL Metals Dissolved EPA 200 7 I 200.8 I 245 2 / 6010C / 6020A
I 74704 v

AQ TCL PCBs 80&2

{ f: (vt 
'u 

- tt'r, - U" AQ TCL Pesticides 808'l

AQ Total Cyanide 335.4(a /ruo
,

Velut'i uuP /rrtr-c rt af yanqe ,,&r*

AQ General Chemistry 300, slvl2023B, SM2340B

AQ Nutrienis 300, 350.1, 353.2, 365.1, SM2540BIC x
EDTTI IY Aq(l.lNIATtrq INl1 l}aog l nl I

a



lffell lD;

trTW:

DTB:

ff- Fru L^3 - a ri Date: 4- 15'

Depth of Pump lntake: 5l .t-
Total Volume Purged: i Z- -

'i [r, +'i
sz.3

Purge Start: 01 t1 Time: a1 l1 CPM: 4 psi: 55 Discharge Rate: 5
Purge End: tc25 Time: {e75 CPM: 7 psi: 55 Discharge Rate: 5

Time

DTW

{fi bls)
t0.3 ft"I

PR
(ml/min) [100-

500 mUrninl

T
/C^\( (,)
t3%1

Sp. Cond.
(mS/crn)

I3%I

DO
(mSlL)
[10olol

pH
(SU)

[+10.1 unitsl

ORP
(mY)[+/-
10 mVl

Turb
(NTU)
Ir0%1

Volume
Purged
(oallonsl

c75-l Ltu.flfi ) vc' 7 t)a\ t2 O.LtfD I V-Lt 1qq ?lq ,i l..A 0"2
0qtdl qb.* 3t" O ?.3t fi.41t 8.q E 3-fiq '21t, o0a 0" Lt

It$+ 4h.'14 Vt r, ') 1.1>,)./- ) u*o ?.vq s?. iR o,oo r)"b
t on? 4i *4 3tvr; r'xtY D-W2- Y.-Zb i. a1 87?_ 0OCI U,K
r o/L/ 4h"?4 3bo t.r.lg A {4?z Y. /-/- €. tL 4q,"2 aao l-a

ffi
J*>1

Sample lD, Sample Time:

Labrotory Name: Test America

:a :
An?lysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270 x
Matrix Spike Duplicate

AQ TAL Metals EPA 200.2 I 20A"7 1200.8 I 245.216010C / 6020A /
74744

AQ TAL Metals Dissolved EPA 200"7 / 200.8 I 245.2 / 6010C / 60204
i 74744 K

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO T"trJ Cyr-d" 3353

AQ GeneralChemistry 300, SM20238, SM2340B X

Rr}ilX ASSr}CTATFS tN(: Paoe 1 nf'l

Well Sampling Sheet

Duroe vuater Description ,1b'ui*lgt f.l Af* I tl/ Waitil/lf{df* #!wta e{fa,y,



Well lB:

DTUiI:

DTB:

(,+ /ULL.\) - a1 o"t*, 1' 15 ' )

Dep& of Pump lnhke: 55, .>

To.al Volume furged: j. O
i>.1 t
;t+

Purge Start: il 4< Time: o+'{z CPITI: ,1 psi: :)5 Discharge Rate: 1
Purge End: t\ffi Time: c6p CPM: ,-l psi: 5s Discharge Rate: 5

Time

DTW
(ft bls)
t0.3 ft-l

PR
(ml/min) {100-

500 mllminl

T

fc)
13%I

$p. Cond
(mSicm)

I3%l

DO
(mg/L)
t10%1

pH
(SU)

I+10.1 unitsl

ORP
(mV) [+/-
10 mVl

Turb
(Nru)
t10%l

Volume
Purged
(qallons)

141 ,2 )'i 3'? ., I'*{, '14 i] t:f ?, CI3 42:; qQ o 2-5
-7 q" q4"L {ro a,i,)U t.4y {n Zi 4 -7r*r''r1) ;ri ta 14.1 05
1q"1 5i "{ "l 3"rv 1ut i.h 4 z-lt 7q5 ,f5 t7-1, ,r lfLr /-)
ffi G; qo\ 4to \a,L{'9\/ ) t l- I t-11 I 1.14 A,.-,i.., 57 /o
qfil <3 qr <) K4Z 41, t '1 lLl 7t,i 1r.q l, j*)
<lL 4i bl- )o {, c+\ .05 u qe, 11?t , t'' /tt:/ I

-=a--r--
"l 21 l.q

qt1 6$ rx"
=7e G 4t-t f)2- () c;,{ -7 1r - 

14--1<4/ j-----F-
l*\ ,*) -'15

*4')
t) ub <il1fr 'o q"70 't"riz n {,(rb ltb 1 17 Ia,a, rX''rW--1q1* n 'Jo ? "OC
g?* ;qS i.> '>1c *44 {} 4rc "-+ 

40 ''7'.1 1 *Br/ O nrr Z25
Azx 91c;a 37D <4< lqus u"4,a *1 11 -rd:4 D. tl1^r /.->

Sample rO, Sample rime:;[!fQ
Labrotory Name: Test America

rality Control (QC) sample

Field duplicate I

Matrix Spike I X
AQ TCL VOCS 8260

AQ TCL SVOCs 8270

v

Matrix Spike Duplicate X AO TAL Metals EPA 200.2 I 2A0.7 / 200.8 I 245.2 / 6010C i 6020A /
74704

ilD{ttu ?+fr\1'l

AQ TAL Metals Dissolved 8PA200.7 / 200.8 ! 245.2 / 601SC 160204
I 74704 X

AQ TCL PCBs 8082

AO TCL Pesticides 8081

AO T""lCy"*d" 3.353

AQ General Chemistry 300, sM20238, SM2340B

AO Nrtrb"t.300,350lW

ItrlltY assoctaTFs tNc Paae I of I

Well'sampling Sheet

t lr

,uroewarerDescrinrionr.glirutrt* lir,ilt lnnlal inl.M, f jnudW 4,Alt'tflla,tt



welt rD: { Flfut"lt; - o}Lq
Drw: //J,U3'lf*

ort*, 7-/b'/b
Depth of Pump rntake, glrJd' t t l6Z'.
Total Volurne Purged: t 1DTB: 2o re .;z

Purge $tart: Time: 4!94,. CPM: j psi: /oo Discharge Rate: q
Purge End: Time: 0q6 CPM: j psi: /@ Discharge Rate: 1

Time

DTW
(fi bls)
I0.3 ft.l

PR
(mllmin) [100-

500 mUminl

T

fc)
I3%l

Sp. Cond.
(mS/cm)

t3%1

DO
(mg/L)
110Yo1

pH
(SU)

[+l- 0.1 unitsl

ORP
(mV) [+/-
10 mvl

Turb
(Nru)
I1O%I

Volume
Purged
(qallons t

O47a il,,r, !50
o. $ llo,27 l/,?'l o,.rb q.ol 1.oA -q5 I 7g,Ll
9qq o ttC..6: 11,32 6,3t 9.s7. '1,7 2 -5 00 Ll 8,4
oqq5 tl6,v5 fAo ll,q5 6 "?1 ?,15 l{, q: -)01 lo, b
6qfl U 6,91 l,to lL(oLl 6,Vf 4',5q 14.71 -5tA 27,
oqSc ll6 "qL 11,73 b.1q 7,oV tv, 1Z _<?u t7,6
t 000 tt l.tLl ll, g4 6.i I b,Ll5 l4,o o -{1r) t.t I
l0o! il T,ta lt,6L G,30 t -tT4 t4,00 - rq?_ 1,0 I

{0 l0 IIl,Lq lLlo It,8-7 6,1 ,0s 111,0 0 -53L 0,oa
t0 t5 ltx,3 5 ll,4tl a,r: b,0v tu.00 '5rl a,lq *Z.SqolS

/0 20 1t4,44 tt,71 Q,72 5,2. tLl,00 '570 A,0 0
t07 0 ;0
/00t? tt6,110 7o tz.lL 6.f t 7,6- /q,00 -523 0,oo
loe{7 tl6 ,qo lZtzo G,tl7 /.6l /4,00 -t7z o,00
t0q6 u b. t15 {o 12, {? 0, t40 ?,5 t /q,o o '572 o,00 * c{ o-{1

Purge Water Description: .lson & co{ar bfg
Sample lD: loro

Labrotory l.iame: Test America

Quality Control (QC

Field duplicate 
_

Yatlx 
spik:

Matrir Spike Duplicate

- anIqrr-rs

AOT
7470A

NOTE$:

rul f,*t 104/ aliatl, {n^,
lld,f l/,qtin, f0l0 rero{ f,, +1 

,

ll6tO -70p1

AQ TAL Metals Dissolved EPA 200.7 / 200.8 !245.2 / 6010C 16020A
t 74704 x

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

A0..td Cyr-d- 3353

AQ General Chemistrv 300 SM2023B SM2340B

AQ Nutrients 300, 35C 1 353.2.365 1 SM2540BlC

x

v
Floltx assoclaTFs tNc Pase 1 nf I



l,Uell lD:

DTW:

DTB:

C{ nl,N - o5', oate: 1,r) 1..V

Depth of Pump lntake: L' r (

TotalVolume Purged: ?
\8. r:q
Uv, 'bq

Purge Start: la \b Time: taI6 CPM: -i psi: 77 Discharge Rate: F\

Purge End: /135 flme: il9 CPM: 4
t

psi: (_-L-}J Discharge Rate: 5

Time

DTW
(ft bls)
I0.3 ft'l

PR
(mllmin) [100-

500 mllminl

T

fc)
t3%1

Sp. Cond.
(mS/cm)

t3%t

DO
(mgiL)
I1O%I

pH
(SU)

[+/- 0.1 unitsl

ORP
(mV) [+l-
10 mVI

Turb
(Nru)
t10%I

Volume
Purged
(qallons)

itEf 49 4r {1o {4 A5 U.5p-1 i..qq 1qa, eA'1 t4\ DzB
I'a5b 6.4 r 'Zc/o {.16 0.5b3 \.* t *.o> tu 4'l .a iJ

IIO/ Lt F,9I 'L4a ,, bl 3.qto4 114 ?"D> EtsE lo( $-tr
llUo Li* .+ r 7t/D nA n qb5 1.tP 1.qq 34> lCc /()

Ii 49.4 t zq,a ?.'tn?- ;-L*--5 -7 t;b r oi, 38.3 O.oo t2L
{ l,t 1r.q I ,LqD .53 05b5 1 td1 r,u{,, coo t\

tl7 LlR.LI/ Lqil itr 0.sb5 1.5u, r. crr +3b Om l,-7q

Purse rYabr Description: dl%,l/ oh**XqlVlW bt n b U,tPt
Sample lD: ( + t,/1 / 4 -t' )<i - 'i l, / Sample Time:

Laorotory Name: Test America

Quality Control (QC) sample

Field duolicate I

Matrix spir(e 
-T--

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AO TAL Metals EPA 200.2 I 2AA.7 i 2A0.8 I 245.216010C / 6020A /

74744
AQ TAL Metals Dissolved EPA 200.7 1200.8 I 245.2 / 6c100 i 6020A

I 74704

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AA T"trrcy*,d" 3353

AQ GeneralChemistry 300, SM20238, SM2340B

Rr}UX ASSOCIATFS lN(: Pqqe 1 nf I



Date: i:i*j q -J I

Depth of Pump lntake, ?*; Qt
TotalVolume Purged: -;

Purge Start: 1,10 fime: 1,7 CPM: L
I

psi: 4q Discharge Rate: 5
Purge End: GAt) Time: o83J CPM: q psi: q6 Discharge Rate: b

Time

DTW
(fi bls)

[0.3 ft1

PR
(mllmin) [100-

500 mllrninl

T

fct
t3%l

Sp. Gond.
(mSlcrn)

I3a/ol

DO
(mg/L)
110%t

pH
(SU)

f+l- 0.1 unitsl

ORP
(mV) [+/-
10 mM

Turb
(Nru)
t10%l

Voiume
Purged
(qallons)

wl 'ff{.\ 2l6{} v-YL-1 n.+,1 t0"K: 'a,4:
"52

qhq e.z
anr* L+{1.Fc ,1e lSra tL+"* [._bb DS 66tr, {3.-V)*l q'7 q$.K5 ,C:.qiC v? 1at {n.7b ?5O reb fta*7€ :. ffi.tr5 ',qafr.w,f Zte.2\ h.RT "xl , b.2(, iltT
1# t{t.85 .5-7 l. sotr fn.qZ ztrt 2b.tL IQ
wfr_ \q.s5 r.q ?- \ /'.--}-. u .11. X' Z:r1 ,, %,2 B
iD? u4"r€.i 7.91. .-" { r. 1,t o T73l zt"a ,tg

afi t{.t.r5 ?qL n.q3 77,rG 7,/1 2-la 2q, /6 "2A
ila t-i€/"95 ?.52- EC - ,-{ 1,lx zbq o,c0

alb qq ss f.sY C,,Erltr 1. Zo zb8 # dlo 7lu
?ia iq,g\ 'r, qn A.SUq l44"ut 1,zo Llo'7 O. nn L,Y

Purqe Water Description:

Sample lD i, ; 4 I i',, , -*--*i* 1-r t '',-,' Sample Time:

Labrotory Name: Test America

Field dupliete

Matrix $pike

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 2A0.7 / 200.8 ! 245.215010C I 60204I

7470A

A0 TAL Metals Dissslved EPA 200.7 I 200.8 I 245.216010C / 6020A
I 74744 r

AQ TCL PCBs 8082

AO TCL Pesticides 8081

AO T"trlCyr"id"t3t4

AQ GeneralChemistry 300. sM20238, SM2340B

(

EINIIY ASqNNIATFR INN Paoe 1 nf 1

Well Sampling Sheet

Ytlell lD:

DTW:

DTB:

rt t--{1
4, i-\t-kilJ

}t;t),ZTfO



YYerrD: tr/t4lf'WE o"t"' fiJY*l L;

Depth of Purnp lntake: -].' . -----*
TotalVolume Purged: i Z

Purge Start: \QW Time: WW CPITII: ,t psi: 45 Discharge Rate: b
Purgre End: affi Time: urqD CPM: ,+ psi: tr5 Discharge Rate: S

Time

DTW
(ft bls)
I0.3 ft-l

PR
(ml/min) [100-

500 ml/minl

T

fc)
l3Yol

Sp. Cond.
(mS/cm)

t3%1

DO
(mgiL)

t10%l

pH
(SU)

[+l- 0.1 unitsl

ORP
(mv;1+7-
10 mVl

Turb
{Nru)
I1O%I

Volume
Purged
(oallons)

qa-, *ltz ha 4.t 4 J v',44 b.lLl 1. r t -lbLt fi -c* o.2
d 6c, ilc .1 /

L-' U "t -1. t t .r',& t""9 1.@ * t ,Ft{, f).m 0, Lr

t. tr r.4x Ltc 7,LtL) il.ba|1 t.2t1 "7.tt -iqq a,@ o.bq12 6i.zs 9:rc q.11 I 7-LJ t-o1 -lrfl- t" r -' {}.<
cict qi"11 7?cl rn. ZLI !1, t"Lq 1.' O -7cA O-oo IC

Purqe Water Description :

SamplelDr Sample Time:

Labrotory Name: Test America

K

Matrix Spike Duplicate
AQ TAL Metais EPA 200.2 I 200.7 / 200.8 I 245.2 / 6010C I 6AZAA I

74704

NOTES:

AQ TAL Metals Dissolved EPA 200.7 I 20O.8 I 245.2 / 6010C / 6020A
I 74744

AQ TCL PCBs 8082

AA TCL Pesticides 8081

AO lbt"rcy"r'd- 335/

AQ GeneralChemlstry 300, SM20238, SM2340B

AA N"-i""

Rnilx assoerATFs INc Proe I nf 1

Well Sampling Sheet



YrlenrD: CF4V - O3V aaa: 7:/6 -/
Depth of Ptrmp lntake , 

-78, 

S '
Total Volume Purged: 1/

DTW:

DTB:

00,7o
/o3.27

Purge Start: rime:f 12rg CPM: 3 psi: Go Discharge Rate: q
Purge End: rime:f l4ag CPM: 9 psi: 6o Discharge Rate: ?

Time

DTW
(ft bis)

r0.3 ft"]

PR
(mllmin) [100-

500 ml/minl

T

fci
13%l

Sp. Cond.
(mSlcm)

I3%1

DO
(rng/L)
t10%1

pH
(SU)

[+l- 0.1 units]

ORP
(mVJ [+/'
10 mvl

Turb
{NTU}
110%1

Volume
Purged
(qallons)

tLg I 10,31- 270
tLqS VO,r1 l/,lo o,rq5 /8,VI cl,tL q8 ,/0@
I t90 Eo,rl th77 o,r72 0,r{ g,g5 9t 7loo0
tLr, 80,-n z t2,5 t o,7V\ q,), g,ttv t05 st5
l,Ao a 9O,? 2 uf, o,r?5 q./t s;31 tLz 6q2
t 705 I l/,f,, o,792 g.g" 8.7q /,2 t4qq
lvlo go,, L la,f1 o,r76 9,6. 9,OG /6q 777 a-?

t9l1 12,57 o,77 6 8,'Z 7,qi /91 2?1
/723 lz,bl o,77b ft. tl 6 7,qg zo5 27
l?28 9o,5L 12,65 0.?77 8,26 7,qv 2/7 zo3
t?71 tvo 12,6t 0,vr7 6,15 f,1 273 t8a
1770 12,7G o,3 76 R,0't ',qC Z'6 /6: L,i
tvil, /2.77 o.775 g,oo g.oG 270 t*
3q9 9O,, Z /2,rq 0,xv5 7,9t, B,l7 Z?1 /7V

t 3f3 /2,07 o,v76 7,7G 6,zl 213- J2Z
,SB t7, lo o,77 6 7,l',1 8.21, L1/7 /7 ,1L Zl <

I t-,

purqeWaterDescription: 6l; ehU 61orCr * colar lefj
sampre ,a, Qf 4W - o3 7 - ,,9,V sample ti**,-/32-

Labrotory Name: Test America

Yusrrl, vv.rr.vr \sv

Field dnpticate

Yatrix 
slY

Matrix Spike Duplicate

Analysis

Ao r9L vocs B?60 . * ,

AQ TCL SVOCs 8270

74744

X

{

NOTES:

,Cil{eo!,L qFnW ^ 8 8 6,-A Q
avtrw AD lZOl

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.216010C / 60204
I 7474A x

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AA T-t"l Cy""id- Y35/

AQ GeneralChemistry 300, SM20238, SM2340B

A0 N"trb",

V

2
Ilqoe -l *{ VEtt1ttY assnetATFs lNe

?rgn I "{ L

Well Sampling Sheet

!

I



WelI lD:

DTW:

DTB:

(-FIhd - on aarc: 7- /b'/t.
Depth of Pump lntake, , q6,5 'ffo,lo/

/07, LV Total Volume Purged: n-$

Purge $tart: Time: l?-vB CPM: 3 psi: 6o Diseharge Rate: q
Purge End: Time: lctl0 CPM: -4

) psi: $o Discharge Rate: 1

Time

DTW
(fi bls)
f0.3 ft"l

PR
(ml/min) ['100-

500 ml/minl

T

fc)
13%l

Sp. Gond.
(mS/cm)

l3o/o1

DO
(mg/L)
I10o/ol

pH
(SU)

[+/- 0.1 units]

ORP
(mv;1+1"
10 mVl

Turb
(NTIJ)

i10%l

Volume
Purged
(sallons)

lLl0': 4,1?- t7o I v,4o 0. vvq 7,9'. 8,2, ZfF loo
I 400 7fi r 3)t iao I v,14 o,7 fb

',G'1
8,25 ZGI 1" ,Vf

purqe Water Deecrirtion: Skqt?l " loul n d, cab r loff
Sample lD, Sample Time:

Labrotory Name: Test Alnqjgq

_ Arrd.y|,rl
AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 200.7 / 200.8 ! 245.216010C l602AA I

v4704

NOTES:

Colk"te,l eFmut 'g4s -fre
ql l2o7 -

AQ TAL Metals Dissolved EPA 200.7 I 200.8 I 245.2 / 6010C 16020A
I 74744

AQ TCL PCBs 8082

AQ TCL Pesticides 808'l

A0 T"trrcy""d" 335/

AQ GeneralChemistry 300, SM20238, SM2340B

AO N,rtri--tr 30q 3501,3532, 3651 SM

D-.o1 n{QPf.lIIY ISSNIlIATFS INli

l^g" L of Z

Well Sampling Sheet



weurD: C{{fiW- e3N
on*, t.}. tj L
Drts: lO-",ltl

oate: (1. | 5l_Lt
Depth of Punnp lntake: 7 1Ci '

Total Volume Purged: - Z, 6

Purge Start; Time: tL 1q CPM: 3 psi: qer Discharge Rate: /o
Purge End: Time: /tzi) CPM: 4- psi: 6{t Discharge Rate: ,/cl

Time

DTW
(ft bls)
t0.3 ft-l

PR
(rnl/min) I100-

500 ml/minl

T

fc)
i3%l

Sp. Cond.
(mS/cm)

f3%l

DO
(mg/L)
t10%l

pH
(SU)

[+/- 0.1 unitsl

ORP
(mV) [+/-
10 mVI

Turb
{Nru)
r10%1

Yolume
Purged
{oallons)

tz'va {i}f,qG 4L/ (-/ -;A t-ji, <-24 lt ?{- -{, z ") 1t lVz ---==- S.*r.
tzI { 9v,4' 2ec, ii,,q I ().5 F4 '.{, fi'L '1,'Zb 7t t T2_
iLit t' 7f,q q Z.OG tf,// [ U,rb {,*o cr nl.[, \. u. T8 5tr,7 'e-0,5
/L5Z 8't{lq O,at1 l),vt e.gf zl G,02 B,! /91 ?,/
l2r

"'i,q'1
zc() i2,'i 7 c,5 ei€i ,i7 9.12 lqf 0.0

I4CL [; t,ttct 2po /7,f;7 0,675 5,5f, I'ZG 'o0 0tCt
/'3c7 {l*lq 2e0 il,lq 0,, vb ;LI *"2L tv2 F,O
tr/l 97.{q Zac't t2,c4 0,r 7r ,, zil f,, z0 ts9 C2, Q

)7 t) A ],Ll ('{ w /t,05 c?,riq 5, Z,L fr,/q /?1 cr. o t-Zr5
3id t,V,qf,l Z€2O /r,C'Z L,,1r'l f,e I ff" t& iqn Or0

Purqe Water Description: uio*v & eeb, ]e f5'
Sample tO, $arnple ti*", 

-ffi-

Labrotory Name: :gql4nElgq

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270 X
Matrix Spike Duplicate

A0 TAL Metals EPA 200.2 I 20A.7 I 2AA.8 t 245.2i 6010C t 6020A I
7470A

NOTE$:

H-1) r;i kp t-,4 **? I1,
€ii, rv-t7 f rl u tl 4 il: .

AQ TAL Metais Dissolved EPA 200.7 / 200.8 / 245.216010C / 60204
I 7474A v

AO TCL PCBs 8082

AG TCL Pesticides 8081

AO lb,.il C\"rid.335 a

AQ GeneralChemistry 300, SM20238, SM2340B

X
v

Elnt tY assf-xitATEs tNn Proe 1 of I



tlYell lD:

DTW:

DTB:

Crmw- Cq0 Date: tilt -t iiL
Bepth of Purnp lntake: adl
TotalVolume Purged: a f'

Purge Start: Time: t{r ii o GPM:
.-,
, psi: ,e Discharge Rate:

Purge End: Time: t5 1+ 6PM:
.4
, psi: 55 Discharge Rate:

Time

DTW
(ft bls)
I0.3 fi*l

PR
(ml/min) [100-

500 mllminl

T

fci
t3%I

Sp. Cond
(mS/cm)

t3%1

DO
(mg/L)
IlO%I

pH
(SU)

i+/- 0.1 unitsl

ORP
(mvi [+l-
10 mVl

Turb
(Nru)
t10%1

Volume
Purged
(qallons)

L/0 5 Lrq,? ? 275 (5.44 0,S'.lo {,e r v,.in 27€, lG)?
4rCI i4,Ztt L?"5/g' F,4 t fi, 9A ZZl3 i fic(
Ll i5 rg r,L ,aff d,rz.4 #"0L g, dg l€'4 4."/,z-"/ L-
iqzd '-9, #z /1, cL C,SEZ. r,'74 -Atr?"1 2 7,1 ziq 'L I , Z.t',
I q "2.5 /c,t I C.55,1 7,1s 1,6 G zr€. /?7
i 4 -e€' /0,6,t c;.,55''/ <,95 7, A,Lt 7qd ioz
ttgs V€.i'2 lo,9{ u,55; 7, zt' V, C'I tcl G"?,5 a 2rS

tq40 /c,E5 f cf't {,tb v, 5r( 7€ /- 42,"-(
45 /c,46 e,55-9 7,c! 7,59 ?tc ,>c):

t450 /L"J 7 {i:},F5b 6,q0 (,5'() qiL lq,7
tqrS /a,46 €,95 oi G.ga 7,€g 4/t1 ^-iibt
I 7et 4e,72 0,55'.'Z /",r;< 7,5 / 723 7. t0
ifCI ;' r,q. n L ,lr, / 4 c,,5tp G',.9 ''l 7,5 r 729 6,#
ts0 g t e,2Q r,55f1 b,83 '{,? { ?2S gtc2{)

it;it I,{ /a,'f L ,",55 * 1o r'A: jz9 6I,CU

i5 tL, 7s fiz ldr24 c,5j fr G:.ffq 777 4Z- cl c,0CI -z'f'
Purge Water Description : cle a, * crler /eP

SarnpterD,M
Labrotory Name: Test Arnerica

Sample rime: 1 r/5 -- -

rality Control i

Field duplicate

Matrix Spike

a

nf aqiror- _

AQ TCL VOCS.826O

AQ TCL SVOCs 8270 x'
Matrix Spike Duplicate

AQ TAL Metals EPA 200.2 I 200.7 / 200.8 ! 245.2 / 6010C 16020A /
7474A

AA TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C / 60204
I 74744 x

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

A0 T"trlCy*id- Y353

AQ GeneralChemistry 300, SM20238, SfU2340B

A0 Nrtr"",- 300J50J, 3s32jffi

Y

rrr-tt rY ne(lnnrafFQ tlrr: Ira*p I n}. I

Well Sampling SheeJ

+x,3&
q2,ai

t

!

,4V



o"t, €l?-lb
Depth of Pump tnt n , bZ ' C -
Total Volume Purged: -..1

Purge Start: ffi Time: 1fi5 CPFJI: L4 psi: Ll5 Discharge Rate: s
Purge End:

f IC9 fime: ltcS CPM: q psi: q6 Discharge Rate: q

,iTime

DTW
(ft bls)
I0.3 ft"I

PR
(mllmin) [100-

500 mllminl

T

fc)
t3%t

Sp. Cond.
(mSlcm)

I3o/a1

DO

{mg/L)
110Yol

pH
(SU}

[+/- 0.1 unitsl

ORP
(mV) [+1"
10 mVl

Turb
(Nru)
11O%I

Volume
Purged
(qallons)

toll {$/ ri {" -)/- Lfo Lq'l 1E$;Y 2u ,€i< - t-ll trz o.2
ln q06/b ?qo qTr .s5 211 ' 1<2 )x

'l{\Li 41 {4 {r, 4L+b 7rq - a:'f i\-tol i,n 2?b 24?
to?-u g qb L+c t.2\ .-i1'-i a,' 7,3r) )L? YUU
0<i m.qb 2Hc { 

'' E.& _ \ i' 1.:21-' 24 tzq'
t0 4b qnqv 2qB L*{D 1-qtb IO 134 Zq 6)t /.q

''1t: :.1 i,nt )-4o 1,r7 O,s,j f lL.lt a, \{ Zc't ?'i,gt, .72;
ii it L, 2+C 7,77 D,<4q //.sg 7.37 2{L #(J,tx 76

'{stl ci ,{? " ?t- 24o t l'., O, ,'tlLl 'o.rYj I '-{?- h. rt, F- /-4.;

lotru {?.qr 24o 7 O') o,54V /1 ,i.t 7.4 t ?-{> b"t>a 2."q

Purqe Water Description;.'i t'",.

SamplelD i t ,,""j , ii-,'. t:I'i SampleTime:
',M

Labrotory Name: Test America

Quality Gontrol (QC) sar

Field duplicate

Matrix Spike

Analysis

AQ TCL VOCS 8250

AQ TCL SVOCs 8270

Matrix Spike Duplimte
AQ TAL Metals EPA 200.2 I 2A0.7 / 200.8 ! 245.2 / 5010C I 80204I

74744
AQ TAL Metals Dissolved EPAZA0.7 1200.8 I 245.2 / 6010C / 60204

I 74704 x
AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO T"trlC)""rd" 3353

AQ General Chemistry 300, SM20238, SM2340B

Well Sampling Sheet

DTW:

DTB:

\r7.d
t{: o.5_ _

OzB
t(

\zt t
h&*bv

t



'Ye*rD: 
trI4\ry-(1qi€

or*= Ll4 . i4 -
DrB: {" 2,00

oate, ,4-lz.lb ..

Depth of Pump lntake: 4&<B_ .6? c0
Total Yolume Purged: 2 S

Purge Start: l,ro5 Time: lquS CPM: "/ psi: g5 Discharge Rate: %ia
Purge End: tbi_5 Time: 15i5 CPM: 1 psi: 'r5 Discharge Rate: 2!4D

Time

DTW
(ft bls)

I0"3 ft.]

PR
(ml/min) [100-

500 ml/minl

T

fc)
t3%1

$p. Cond.
(mSlcrn)

f3%l

DO

{mg/L}
tl0%l

pH
(SU)

I+i- C.1 unitsl

ORP
(mV) [+l-
10 mVl

Turb
(Nru)
110%l

Volume
Purged
(oallons)

ki tr qq,2Li i_Ll t fl.0t5 3a{/ w lL,l 3.0u tt* iLJp n.z
tLl'I w 44.2-lt 24C tb14 qbq 7-b "t a.q
ur'? I qil.7v 71a, A --a i,i) i4 !. l.: N,J U "7.q4 2-fr n"h
tulJ.,) Lttf.TLt ZLlT) rF/ JT-, I Y. [.. -7.411 Jri us.7 h.K
,l'7 L+4.ztt ZLrO q.b-7 '.i-') i*i- 14t -4..,, Y r 2P- < l.n
t4 3{,: ft4-zv 2qo t .ltz'i *.4 '1 4.,4 )3,7, "-,.z

t*tiu t ir{.t-4 ZLiD :'! 4'i *'tb ta ^A-, < t ,Lr-l "q
U Li{r 14.iu Z4t, L{,LII, t, zrLlL J i) --?4 J=, ,- ( '? L+< .y2

t L+ Lrq 4{f ,Zti t-'1'* '.t lJu :ir{ ) <. it 
". i.;(F. ar'\ I

^t,-,

I t'-l .- t.?
Liq? Ltq Z'f Lqa -l -,''i ir t i'r. i

a- _ja 1.V4 ,F) a -) .\t, 2'O
4fr6, {rq LL+ }qo ?) -?-(;1r qbt 1,oll,, 1,33 jt.- "+ o.ca z.z
4R* t+ct Zt+ Zirc q.3i ",6,<_ 

i 1,qb "7.38 -)ji) i l-. 7.4
i&Li Ltq zLi 2-Ufr tl 44 n"Bt t '-t.7 t ? 

".e
<.E Z. un

Purge Water Description :

sarnpte ro: f {1i;i^i -t,Y J - til L, _ sample rime: l.m5
Labrotory Name: Test America

rality Control

Field duplicate

Matrix Spike

AQ TCL VOCS 8260

AQ TCL SVOCs 8270 x
Matrix Spike Duplicate

AQJAL Metals EPA 20a.2 t 20A.7 t 20A.8 I 245.2 t6010C / 60204 I
74704

AQ TAL Metals Dissolved EPA 200.7 / 200.8 1245.2 / 6010C / 6020A
I 7470A,

(

AQ TCL PCBs B0B2

AQ TCL Pesticldes BC81

A0 T"trrcyr-d" 335/

AQ General Chemistry 300, sM20238, SM2340B

AO Nrtti*

Well Sampling Sheet

{ d's

Analvsis

NOTES:

Wvrh '.FA}E17
wt\r,r4uetsi
lnttlwJtco '' trA l4 Ci7

D--.. 1 ,,f 1



rfferrrD: , L*/V{VV"{ HY
DT$r: 41,7 o

Date: _lf -7..>

Depth of Pump lntake: 52 ,C:
/, f-'

TotalVolume Purged: "f :)DTB:

Purge Start: lLo a Time: lz*r, GPM: t psi: b) Discharge Rate: 2
Purge End: ',Zlq Time: \\\5 CPM: 4 psi: qE Discharge Rate: 5

Time

DTYY
(fi blsi
t0,3 fi-l

PR
(ml/min) [100-

500 ml/minl

T

fc)
i3%I

Sp. Cond.
(mSlcm)

l3o/o1

DO
(mgll)
t10%l

pH
(SU)

[+/- 0.1 unitsl

ORP
(mV) [+/-
10 mM

Turb
(hrTU)

tl0%l

Volume
Purged
(qallons)

103 t- r.{,p jbtt 7{41 a,+\') '---o-.<5 a1/)., I zvq q.5 i (
tLo a- 1,: rrbU zqb DW .b7 {7q lqb u'Oo O" V2'lu7 4q.7t ')f -r'\, i24t 'r) v;g "c.;in s"6-? ic') ooo a.a,

2tE {t7.3i/, Vb,t) bi..-f w+@ '7', e"{7 *z< o{1 I i3
\ZZ< 4l.w ? tO ilzp O )Zu iF R.xo, *rr5

n, oo 1.5
122:i t(.*rt 5ua LLW {-it // ) e7_ 5-( tzz 114 &tXl t"g
lnt
-1i

LiqSr; 3bu --;'4.
1L-2'1 a.L+t,{ i.qa 5-<7 rn u.C)r) c.

i)-d* z.ia.,<q SfoO tz 13 n.aJZ< 2.to.< 7.ta - LLl o.w)
".4l: u2 { {! aL-- 7bD ., f- ,7 {\ 45V 3qb Y-w Z 0"CI D )7

L4b tta \q qva Yq) n 55f 4 Li',| g o{ ZL PCa 4 L-t

try L+c, 14,15 ' iJ)-e K.?x 0 55, 4.trL ? "02 34 u@o .'1 -)
!>( .4\

)-42.- d, E.,<E TioO 'd Yl,l 0.5b1 q "llg ?.o4 4{- O,Lw ?, L"

t?_65 L I. ?L:C ?.?a 0 Lrbj L+.k'l TOG tr/ O.OO 'q,.q

12.6'* t+q.% ?,bt) d.Y I ^ 
T'-jl ).,5t l') 4 D{,, -oo/ g4 n.oo 4.?

Purge Water Description :

Sample lD:

Labrotory Nafne:

,' O1.,1 !q,;t14 - {-- t,',. sampte rime: :

Test America

i

-;
{

;

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 120A.7 / 200 I I 245.2 / 6010C / 60204 /

74704

NOTES:

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.216010C I 60204
I 74744 k

AQ TCL PCBs 8082

A0 TCL Pesticides 8081

AO T"trrcy"-d" 3354 Y
_AQ 

GeneralChemistry 300, SM?0238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B/C

Elnilx assnntaTFq till: \r Paoa 1 af 1

Well Sarnpling Sheet

AO TCL VOCS 8260

AO TCL SVOCs 8270



WelllD

DTW

DTts

CFfnw-OtAa Date

Depth of Pump lntake

Total Yolume Purged

9ltq I tb
. \ cg .D.O

oS
5Z-1 3
ltz l=

Purge Start: Time OSOcf I cm: 3 psi {"0 Discharge Rate: /t
Purge End: Time loo o psi 6() Discharge Rate: lt

Time

DTW
(ft blst

[0 3 ft't

PR
(ml/min) [100-

500 ml/minl

Y^I Sp. Cond. DC pH

; r - "i):

ORP
imv) [+/-
'10 mVl

Turb
(NTU)

t10%l

Volume
Purged
(oallons)

0gi5 *. sc ioo ./ < ' \r-^ 
' f ) 58 1x N

ca ZC 5t,5 3 I a a o.713 i.i0 76 5 7."1
0 025 5t, v? lzo 4'l

I, J
<\ =9i c ll t/ f) ./r, UQ ,r?:@y 3 8,1

09 4o 5A,0 { 1,09 .0,??0 0,00 lt, ( I lq ?7,2
c9e5 56,32 1,0 | i'8ov d-oo //, /6 )t / q,7
0gtlo 56,q1 l?5 q,0l o,52 a O, OO il,2a 9 tt6
0 rLt5 5 6,51 8,11 ),9t1 o,00 tl,2, afi lf,3
o850 5A,7 t f.oS 0.900 a.2o tLAq '25 12, g
0 9€5 56,94 1,oZ 0.q15 o,re I t,1Z -r1 tz.0
095 q ,6. gb q,oz ls.q73lo.o 0 //, ?5 -q7 /e.v
0? oq ,G,8 6 q 0,0d //., I -r7 s,{g
d?q ,a.9 5 q.:i,1, 0.00 //, c/2 -66 fr,f7
0q lq 9o.fi6 q2 l,2v o.00 ll,6l * /oq e,lo
0qi1 7a,?r3 l7o lnr,t+ tq? o,oa l/.70 -tzf 1,7 {
cqz4 56,15 q,L I<|

It / ) 0.oo 1t.7, - /71 7.2q
o? 21 5v.96 I ' 14.25 L 51 0,o0 70 -/t z Z,bf

PqIge Water Description:

Sampren lFf4W-Cq4a" G" SampieTime.___ O?55
Labrotory Name: Test Amenc:

lality Control

Field duplicate

Matnx Spike

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA20A.2 I 2W.71200.8 t245.2 / 6010C 16020A 1

74744

ROUX ASSOCIATES. INC.

AQ TAL Metals Dissolved EPA 200.7 1200.8 t 245.21 6010C / 6020A
I 74744 Y

Xt

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO lbt.lCyr"d" 3354

,AQ General Chemistry 30CI Stv12023B SM2340B

Pas.e ofl

P^ge IotZ



Well lD:

DTW:

DTB:

cFnl,l - 014 a oate: Q*]1.*/6
Depth of Pump lntake: : / Og

TotalVolurne Purged: "' $
f 1.+3
il z,qT

Purge Start: Time: o 80q CPM: 5 psi: 6o Discharge Rate: /l
Purge End: Time: tooo CPM: 3 psi: bo Discharge Rate: t!

Time

DTW

{ft bls)
I0.3 ft.]

PR
(ml/min) [100-

500 ml/minl

T

fc)
13%I

Sp. Cond.
(mS/cm)

t3%1

DO
(mg/L)

110%l

pH

ISU}
[+/- 0.1 unitsl

ORP
(mV)[+l-
10 mv'l

Turb
(Nru)
I10%t

Volume
Purged
{callons)

oq3 L s6.fl3 l?,5 1.zq l,6q o.00 12,a2 -/ 65 2,6 7
oq 1q q,?+ l,92 0,0 0 11 ,l -/f6 o.62 7,5
0qq. I q.qq l,q q o,0 0 /z^ l9 -tg 7 @,62
7qq fo,83 q,qz t,. 0,00 rt.?-l -tq I o, oo
oqso q,q: t,q4 o,oQ | 2,24 -tq1 0,00
o q51 ?,r 0 2,d I 0.00 t?./5 - lql o,0o nC

Purqe Water Description:

sample to, CFflL,l/ - C44 a ' G w' ' Sampie ti*"._W_
Labrotory Name: Test America

Field duplicate

Matrix Spike

--_--------:_i __

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 2A0.7 / 200.8 t 245.2 I 601 0C / 6020A I

7470A

NOTE$:

Hnnhr FAnttq,
Pvnto ?r*onl lo

^tn+it Tmzzuct

AQ TAL Metals Diseolved EPA 200.7 / 200.8 I 245.2 / 6010C I 6A2AA
I 7470A r

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO T"trrcy*b" 3354 --

AQ Generai Chemistry 300, SM20238, SM2340B

AO Nr"b.t. 300J50 L 3532jffij
x

Paoe 1 nfROTIX ASSOCIATES. INC

fny 2 d{z

,



weu rD:,391,ffCfn*^ Orr t
oru, , G9r55. . -

o"'w, ...,.8..'1,1 -16
Depthof Pump lnrelke:. ,. ,t llO,,
TotalVolumeVurgad q, ?5DTB: Lqt. ol

Purge Start: Time: / 200 GPM: Ll psi: qS Discharge Rate: I
Purge End: Time: lZq to CPM: ,.1 psi: q5 Discharge Rate: I

Tirne

DTW
(ft bls)

[0.3 ft.]

PR
(mllmin) [100-

500 mllminl

T

fc)
t3%t

Sp. Cond.
(mS/cm)

t3%t

DO
(mglL)
I10%t

pH
(SU)

[+10.1 units]

ORP
(mV) [+i-
10 mv'l

Turb
(NTU)
I10%t

Volume
Purged
(oallons)

l20 t 6 5,fa z5a tr,g(+ 0,3 Gs 0,0 g,o3 -/ 6,1 6q.2
/20 @ Gf. s0 lt,5 1 O,ZG1 o.o g,lq -zo8 22.7
l?.( I 6, s5 10.7 0 0,24 o,a 8,? q '?20 9,73
t2l @ b5.8lo /o.7 7 o.2r5 o,o g,z</ - r21 7.G=
lLz ;,, l, l0,bb 0, z, 'l 0.0 1 a,25- - 7?6 o,t 7
t22 G br.88 /0, aq 0,?r1 1,27 g,?? -'r7G 7,71
23t 65.8 /aog o,25./ 1,5 6 8, 25 - 7rq 7,q3
27G 6f.qo 225 /d.hI 0,2r1 t,7/ 9,2 q -?) f ,qi

124 | t0,70 0,299 2, ({ 8,2 6 -?3'l 7,1{7
/2q 6 I ID,7G o,295 2,7I 9,ZC "14 0 'r l6 LI, Z5

Purqe Water Description:

sampre tD: C Fn A/- Oqqb Sample Time:

Labrotory Narne: Test America

Quality Gontrol (QC

Field duplicate

*1u'',.t1'1.: *_
Matrix Spike Duplicate

Analvsts

AQ TCL.VOCS 826S 
.-

AQ TCL SVOCs 8270

A0 TAL Me
v470A

x

NOTES:

D0 tu^J;no lri{y;n"
4^
l4orit-i tr*o t tQ t

?t:vn p 7ko ttL b
&tn*nl b{ 'FACnlQb1

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.216010C 160204
I 74744

AQ TCL PEBs 8082

AO TCL Pesticides 8081

AA T.t lCyrrid- 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 35S.1, 353.2, 365.1, SM2540BIC

tNn Faaa I nf 1

Well Sampling Sheet

I



tlYell lD:

DTIff:

DTB:

L€*LL* * e'15@ oate' 1't5 lU
Dgpth of Pump lnare: { U -
Total Volum" Pwgudr I .5

aL,t0

Purge Start: \3tI1 Time: 13'11 CPM: r-l psi: 7s Discharge Rate: 5
Purge End: i+1> Time: l.-*,--l.L--. CPM: "i'f psi: % Discharge Rate: .5

Time

DTW
(fi bls)
t0.3 ft"]

PR
(ml/min) [100-

500 mllminl

T
/O^ rtt)
t3%1

Sp- Cond.
imSicm)

t3%I

DO
(mglL)
110%l

pH
(SU)

[+l- 0.1 units]

ORP
(mV) [+l-
10 mVi

Turb
(Nru)
110Yol

Volume
Purged
(oallons)

r?51 b {to Ir tL' ^r{C (\C-,VZ K.L{g ?. 7-t: 2L+.< i(pq )t
\t :f,)L sl,_tp, I t--

l
d'l \.rel a 6q1 ?" r\ 1q1 abq 41 Z_Lt/rl n.:\L (pi k [". i{, L U r?, -i, o.sai -KQ 7 qTL 2)L d-T K n. a

jr t\ i [., /L L t\ rALl 7,
I _/. t- I \.w -1 q4 1,R? -

':a 41-g I 5?n o.q
,L

ld 3b"lv )qo -^-l--7i=
14 "i',{ n.E6 i 1tr4 1a: 144 n.<

lL 7q Yb.lr* tvo TTqF >.s?z L]"- 1 .bR'
*i2f) r\.b

IL
I LL1 frb tr,: ILIO tu.u., ogsz -zq -) 5q ,n.7
IL+,4L gb"lb 4a L?lU n 95'Z 1.2.3J 1%1 3it D,
\ Eq KC.ll" t) Hntt 1.69f 7.1 3, IL 313 2L.e Dn
t-t-x :latb t4D tt] (71 h.r,52 Ln,4t, 7"54 3n tle"\ t.(

lL* {i t 9{n lu , rfn Jry.0) l)\v-2. ( 
^.tblo -1 t*; )llJU *J D,OD t"

i 4LrLt *1, ll-, i Lin l\.o T CfiL 0\Eq 7 ,FtD 32J fi ot') i.2
ILl L ev.tb It+D Jq.U o5s? b74 a Ltq 'r22- hnn LA
ffi

Purge YYater Deseription:

Sample lD, Sample Time:

Labrotory Name: Test America

Analysis _
AQ TCL VOCS 8260

AQ TCL SVOCs 8270 X
Matrix Spike Duplicate

AQ TAL Metals EPA 200.2 I 20A.7 / 200.8 I 245.2 / 6010C I 64204I
747fl4

AQ TAL Metals Dissolved EPA 200.7 I 200.8 ! 245.21 6010C / 6020A
I 74704

AQ TCL PCBs 808?

AO TCL Pesticides 8081

AO T"trrcyr-d" 3353

AQ GeneralChemistry 300. sM20238, SM2340B

AO N"-i""t.30

Pf)UX ASSr)CIATFS tNC Pase 1 of 1

Well Sampling Sheet

,o4
,';d\
.z< Ll
_iff 3J. Z

{rt.," I

Quality Control
* Field duplicate

Matrix Spike

NOTES:



werrrD: (,Flfilnl'rJffr
DTW: qCI.Zq

Date: {41#4 U*
Depth of Pump rntake, IQ t I C
Total volun're Purged: A Z AfittDTB

Purge Start: Time: frEC CPM: "*7.1 psi: qC Discharge Rate: 1
Purge End: Time: l?-Et) GPM: a psi: ffi Discharge Rate: q

Tinre

DTW

{ft bls}
I0.3 ft"I

PR
(mUmin) [100-

500 ml/minl

T

fc)
t3%I

Sp. Cond.
(mSicm)

t3%i

DO
(mg/L)
t10%l

pH
(SU)

I+l- 0.1 unitsl

ORP
(m\t [+/-
'i0 mVl

Turb
(NTL.!)

t10%I

Volume
Purged
{qatlons)

i,ilqL* *fu:l 4 7;fi t.7x ' l;",-' 4.lnl IO.Z,I 5q, f3?. D,2
1, >- li)q,{ $ 2.(H 1sr"\ 't r 3W T,WX {-1 ,gS Cl Li
14 {4;- {'if) iri .*14 .9< t'i.i;t 4q -l;1-r.'t n,b

i{"'Y.: trZ, tS i;I, ) i\. {- \.xv 9*.ra l. <i 44 744 na
t rdi CTZ, +L ]U ii, i1 ;_ /-\ n.)_b 43 n-q 2 ,tt )

1l{ az.h5 IUd.r\ fi (Y) ti a-.f; r<L, 'y's a -)
{}r} q11Z lLrt [4? i\.711 l. I J_ n.4 r VI zt.,? l.Lt
!?-"61 fr4 kq i\p{J N\ qa .%i t.G? a.1s 1,.- I z /,R (.tb
leE {t2, i/t+ ?u fi,17 RLJ q,b L.r{ Z7,P B

lt*t :{E {{K '1.) It {iq ,3? I {at q,57 --7>- ?sq 7,Q
t4.l*L L{4 {:'1, U:U i'"i i.C{.d a L.q '?-7.q 'c,z

ir il1 44,rfr ':d I( u(i a,4qt l.G) 4 lo? L-,7 t_c) t 7.q
.Gfi 6lLr,lz L-, t t() Qi trrry1 fr,q1 q,hi ,f= 7_1 ZL)
144 rt4, t< t/'( :1 '>'7r'. n ii ^) 1.*t 2tn t^
[--, {?ti, t 4 fru ,/ L; (1 flA c r{,, GI,K / s;q 24,? -d (,\
tffi {'{q, lE Uu Ir c( 4q4 [ ),]{55 q.g5 5"L, 2G,,< s,2

Purge Watar Description :

sampre n tfi,tifit?ttf.1u *b tf samprerime:

Labrotory Name: Test America
IzCI-J

rality Control

Fieldduplicate

Matrix Spike

AQ TCI. VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 20A.V i 20A I t 245.2 / 6010C 1 6020A I

7474A

l4t',nl'X r f,*.l'Jttt
AO TAL Metais Dissolved EPA 200.7 / 200 I 1245.2 / 6010C 16020A

I 7470A

AQ TCL PCBs 8082

AQ TCL Pesticides 808'l

AO T"trrcyr*d" 335,4

AQ General Chemistry 300, SM20238, SM2340B

AONrtri""tr300jsW

x

Rr)ilX ASSr1CTATFS tNC Pr l af I

Well Sampling Sheet

tn.'

fu.n

I ln
(



\

ort", i,i 44*,
Depth of pump tntake: i ih C

TotalVolume Purged: | .i]

Purge $tart: l'{5D Time:f tLlW CPM: 4 psi: ?0 Discharge Rate: b.5
Purge End: l5lg rime: I isrf} CPM: Lt psi: 10 Discharge Rate: b.s

Time

DTW

{fi bls)
I0.3 ft"I

PR
(mllmin) [100-

500 ml/minl

T
(oc)

13%I

Sp. Gond.
{mSlcrn)

13%I

DO

{mgll)
Il0olol

pH
(SU)

[+l- 0,1 unitsl

ORP
(mV) [+i-
10 mvl

Turb
ihlTU)
t10%i

Volume
Purged
{oallons)

Ll5 l'f )0 'lr_ tzfr T)7V A.zPt t.bfi q.Y5 L2L, o.oo O.r
,g[B i\\i., L 1'Z.D m,lb I '\i , b.qb l.5b 21 E.U U (o2
{' ,.* itXl. i? lzo tnn o,4v 7., .7; ,7 o.oo o.s
5ta, i :. '"- l?fr t1,lb i,, "i'.." f, LJO w.7q *5 L.j (:L: ov
qt toD.)2 {2-o ;1 -fl

ltl t t).ft-S q 1'2- {n rry - l.< o-m) o.c-s2< l@.tz l?4 11 7; ).?0-7 ( 4.! tn. ?.q nl I o.m\ t).t,
s2 l{,fi.iL lLa ll.ra n.afx {i. A? J11Bt.: -"o rl. ()n o.k

Purqe Watar Deseription :

sampre ro ( v l/twLft l- bv I sampre rime:

-

Labrotory Name: Test America

Quality Gontrol {QC

_ Field dupticate 
_

rvr1t1:slxe

Matrix Spike Duplicate
AO TAL Me

74704

K

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C / 6020A
I 74744 K

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

A0 T"trrcyr-d" 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

PNIIY ASSNi:IATtrS INI: Fooe I nf- !

I
Well Sampling Sheet

t



WelllD;

DTW:

DTE:

los,oz q
v Ilab

[}epilfr of Pump lntake

To,tal Volrrne Purgnd

4mt q/z
" .1C

,-JCtrrnw- o'lq
tLJt,oi

Purge Start: Time: )7n CPM: .1 psi: s5 Discharge Rate: /0
Purge End: Time: ffi10 CPM: 3 psi: s5 Discharge Rate: lo

Time

DTW
(ft bls)

t0.3 ft"I

PR
(mUmin) [10&
5ffi mUmiltl

?
:^

ii: -:

Sp. Cord.
(mS/crn)

t3%I

DO PH_; - SJ)

.'-','. --::units]

ORP
(mVr i- -

10 mtu'l

Turb

f l 0ltl

Volume
Purged
(qallons )

o 7^s tor.dt 25u l J,', -,a,4 0.721 6,39_ /q1 4,63
o ?40 /of, oq ,1rl t,r'l -lU'c'. J'1-'- Y t/ J,.r' i.

t23 1,7\
o 4q7 f 09,oq q,q 6 0,400 c 5Z G,06 230 cl,3 Z
0792^ {0r.oq J tlvU G,7a,6,q8 2,'lZ o,0a
0 ?97 Iof,o4 q,6 3 n <qq 9 tt 7,0 V zq3 0.01

0 802 105 o4 q,74 1 .z 1a ^./ +,23 23fl 0,00
b go+ tui,0q q ar^t,l Y e,uto 4,71 217 @,00
ogta t0r,0q 7,7 Q n 2qq ',qt V,? 7 270 o,o o 3

Purqe Water Description : Cle^v- & c aLr-_lEl|
samPle ti^", 

-W-
Labrotory Name: Tggl 4nigMs

rality Control

Field duplicate

Matrix Spike

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Y
Y

Y

l).lr
E
Ug-

Matrix Spike Duplicate
no rAL Metals EPA 200.2 t 2A0.7 / 200.8 t 245.2 / 6010C / 6020A /

74704

NOTEs: tt, 
,'i", ?/,t Frort'q(

f r", lh.ol f '^

ROUX ASSOCIATES.ING.

AQ TAL Metals Dissolved EPA 200.7 I 2A0.8 I 245.2i 6010C / 6020A
I 74744

#

ffi

I eo rcL PCBs 8082 
I

I nQ TCL Pesticides 8081

II AQ TotalCYanide 335.4

I nQ General Chemistry 300, SM20238, SM2340B

I aO Nutnents 300, 350.1, 353.2, 365.1, SM2540B/C

Pas.e i of i rr*

I



?q\

-\

LI

well ID; C[.'i\/\ \/'.. / .* C tl Ci C.r.

nrw,, lr)5 A'A _ _
o^t, 9i,b,,i lt-, ------:l-

Depth of Pump lntake, ry\,&er- ,v ) -tl Y Ct-

Total volume Purged: L1- i'.Uf^, ilC ,l :DTB: 16l tn
PurEe Start: Time: l3 r"s CPM: psi: qo Discharge Rate: \?
Purge End: Time: 15t 5 CPM: 3 psi; ?o Discharge Rate: /:

Time

DTW
(fi bls)

I0.3 ft-I

PR
(ml/min) [100-

500 ml/minl

T

fc)
t3%t

Sp. Cond.
(mS/cm)

I3%1

DO
(mg/L)
I1O%I

pH
(SU)

[+/- 0.1 unitsl

ORP

{mV) [+l-
10 mVl

Turb
(Nru)
[10%t

Volume
Purged
{sallons)

i bL;t t05.q 3 i 1c tg 0E ) ,Y:) 53t lL.5/- -t4't ,1c" i

t33c la5 q\ r 30 tD tc # t,53 i3.ete ')>;'' ,.L )z- 3A ,i
t,"i1

I 355 to5,r3 i3r-r l3 xl 1 ,.15 lrJ ,> u " - 7 ?_,b tr/ d

I 3tr'(l lD5 q3 r3t: t< 5'l "11 r4.o6 -ZL3 tj <-)
I J-

t34 4 lr-1, ,4 I l1t-' i},I 1. L5 (? l'4, r)?; )iY 5't3 /@t/o,r.
i 41a tu5 q3 i3C l'A,otl t;a.ttr oa

., l- i 2,e? --/ I n l: " -l-/
(j

\3 -15 iof,.t3 t3{) rZ .fl5 k,, )l , Y;I j Z.'i,r "2Dq 5.0?
rq 00 iC5.'1 3

11-^lar.J r2,v\ 5 roi I, )e l 2.8q './,t)q l, bcl
tri o ) to1,\3 i30 tt,\l /,t .7,t I .]1 i 7,q"3 .)iD Z,IQ ? qe/|on!
l/tcg )C ud t 1r',

Q-,trx 'l 1at t bdt t7 7(t .- ttl l: 4. c< U

iLl li lDt ,i1 t5u ,-ai3 4 ,+4 I q,c i71t, -1q 4 4.oc
4lLl l[6 r-i ] 11i: t7 qt a 7c. 2 o\o t-)_ 1.< *la-) b .vt L{

I titl i$4 4a- t3C I7,EY {. u: a 1)Z- /- '- t2.w4 _ I {tr) 11.1 )
lL4m i06 qA r#- f) il;t, r.,Z il:{ 1,).n l/A

purqevrlaterDescription: f tf alr ft+rrnTff*.OOWlill:\t- hli,t.t,^";JfikS +>((cinifu/&
Sample to, SampldTime, _J3#

Labrotory Name: Test America

rality Control i

Field duplicate

Matrix Spike

AQ TCL.VOCS 826_0_

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA20A.2l2A0.7 1200.81245.216010C l602AA I

7470A x

NOTES:

'l\t\fi: f ftOilQ{n

AQ TAL Metals Drssolved EPA 200.7 / 200.8 I 245.2 / 6010C 16020A
I 74744

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO T"t"lCyr"id" 3353

AQ GeneralChemistry 300, SM20238, SM2340B

AONrt*rr-300,35W

K

v
x

Elr}ilY ASSnetATtrS tNa: Paoe1l oi.n-



aqa

Ilep*r of Pump Intake: f {

Total Volume Purged: eltc,r'rJ

/l'{ ltil it, rt):i fi'liltt, // flv'l.fi} i

Sampre Time; l44q
Labrotory Name: Test Amefca

AQ TCL VOCS 8260Field duplicate

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 200.7 / 200.8 ! 245.2i 6010C I 6A2AA I

7470A

AO TAL Metals Dissolved EPA 200.7 I 200.8 I 245.2 / 6010C / 6020A
f 747A4

AA TCL PCtss 8082

AO TCL Pesticides 808'l

AQ Total Cyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

welt lD: lt llilYlt''Ll*{vi c'u oate: -/ llVl lV
DTW:

DTB: lGi rD

Purge Start: lime: 13tr CPM: psi: /?c Discharge Rate: lr-l')
Purge End: Iime: t5t5 CPM:

.)
rJ

psi: q0 Discharge Rate: ) 2_-

Time

DTW
(ft bls)
to 3 fl*l

PR
(ml/min) [100-

500 mi/minl

T

cc)
13%l

Sp. Cond.
(mS/cm)

teo/^1

DO
(mg/L)
t10%1

pH

{SU)
[+10.'l units]

ORP
(mV)[+/-
10 mM

Turb
tNru)
llAo/o1

Volume
Purged
{oallonsi

q'81 tD< wa ,L\ 12 v,o 3,2r' q5, t25 -t k-4 2b. q \aa { tons
4C yfic q4 la t1 (4q q.t3 q t-^ 7- C-5 - irE 7t2" i U

u?, i(8. q4
105 13
iU6 " 

r.t.2

i40 \9 3.O 
'

B a)i ') L "-ft< I
t-0. I

VV: -_Try--l i4.t-i , COO t? 4t 4 Kqv
tlqt \q r) E't-i-l 7.' .q. t,5 t). t"qzj

tLi.42 l(Y ua t, B5;
,?,('

L,-'l?- 5i I) t *l%i >.iK

t*4-4 l[{E ''14 I tl1 li.4R t2 4r,) -,-]x t.F,4 \ ar;ldbnt
\.1

Dftr tY acqarl^taTEQ tltr^ D466 r /\t1



1' -:

' ,. 
]

( '-i I ' i

0\o/e.: lrtci pit,t+e i: wakr qfffn': z4>

a I ft-r ,r*bt'n fys ne rtv / lt4 egf ifo c' fi c
it

t ) '|t 'j.

(t r,i t'cft rtTl a,/r/ "l'vr b;'c/ io7 ru i -{-in fi rt

dv rt w ol a w n wsr+tr prt rryol [ro7- hrrwo,/- o o.
I

Wr ,t \ Sr,t't'0t&cx..+ t>1,15
I



we,,rD: tf/ufik.i*Cry:-
or*, \C,6" S*., . . ,,

DrB: l?q-71

Date:

Depth of Pump lntake:

Total Volume Purged:

1*14:t b

Purge Start: Time: CPM: q psi: vlv Discharge Rate: 7
Purge End: Time: i''; uU GPM: a psi: QO Discharge Rate: q

Time

DTYI'
(fi bts)

t0.3 fr.I

PR
(ml/min) ['100-

500 mllminl

T

fc)
13%l

Sp. Cond.
(mS/cm)

t3%I

DCI
(rnglL)
t10%1

pH
(SU)

I+i- 0.1 unitsl

ORP
(mV)[+/-
10 mVl

Turb
(Nru)
I10%j

Volume
Purged
(gallons)

{-t ,"-,
l'r;- -- ii L- uxq !; sr, t\ {,E.L U,<

r i ( ,'1 F- E'..< f i,lil
li;S." ; 7.1L L. t'

')E {;t4 t -+.
l1'.: t -i : .Wt (-+ i Q r-6 9Ut .t

,<Ll i, r. '!t;' >dr-- f-.#w, vq( },Wr a,11 x- t ',r,r: aqi { ,.s
a#r i'19i; "?.=-q 7"44 \ 7.r- b,xl *" /Y 2LtX r-:, (-'i IR

Purqe Water Description: i' l.:'1,! ':t .! ,
'i,:, ; '.) .-.y

Sampie lD

Labrotory Name Test America

Quality Control

Field duplicate

Matrix Spike

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270 x
Matrix Spike Duplicate

AQ TAL Metals EPA 200.2 I 20A.7 / 200.8 I 245.2 / 6010C t 64204I
74744

AG TAL Metals Dissolved EPA 200.7 I 200.8 i 245.2 / 6010C / 60204
t 7470A X

AQ TCL PCBs 8082

AQ TCL Pesticides 808'l

AO T"trrcy.-d" 3354

AQ General Chemistry 300, SM20238, SM2340B

IElnilY aeqrictaTtrs tNn Par fl

Well Sampling Sheet

'- I 1-,
'- i'j'

,'1*lr

NOTE$:

lr'rlt,

r

\



L,tJell lD: t I li ii'i. -1. .l'f)# Date: o"lr-l / *

Depth of Pump lntake: "7 A
Total Volume Purged: t ;

DTW:

DTB:

Purge Shrt: t4D Time: ft€ CPM: + psi: ?s Discharge Rate: (o

Purge End: Time: CPM: tt psl: Lt5 Discharge Rate: b

Time

DTV1I

(fi bls)
10.3 ft-j

PR

iml/min) [100-
500 ml/minl

T

fci
Sp- Cond.
(mSlcm)

DO
(mglL)
110%l

pH
(SU)

[+/- 0.1 unitsl

ORP
(mV) i+i-
10 mVl

Turb
(Nru)
{10%}

Volume
Purged
(qallons)

qF fitt.E lt-t.2 / L,e,< 221 i4. A f ./5
ifrr q ?_v 1"q .-\ I i,

-/- I r'.&) 1,a
ffia rfs /.*) L- 2Lf t il, CU a.qc,
N)l a '7.L '1"qG ?ffi d),oo ).w)
%e i

I {1 b42 t) t-tr 7Dc C.Ol3 r\.*75tu{ EC fr8v rl A3-L b,4 7 1s,-q :!) o "rrc n "c+{-gE
T+
"r=+E

Purge Water Description:

$ample W, SamPle Tirne:

Labrotory Name: Testi4mqrlqq

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270 v
Matrix Spike Duplicate

AQ TAL Metals EPA 200.2 I 2AA.71200.8 I 245.2 / 6010C I 6Q204I
7474A'

NOTEST

16tr I

CtrT

,*

AQ TAL Metals Dissolved EPA 200.7 1200.8 I 245.216010C / 6020A
I 74744 {

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

A0lbtrrcy""id" 335,4

AQ GeneralChemistry 300, SM20238, SM2340B

A0 Nrtri""t" 300,3501W

Elr}ilx assflelaTFs tNc Pllse nfl

Well Sampling Sheet

IryJ
\ tli rl.r1l. r "t:|l('.
rtrc Ls

t ')*t
I [-{
': Gl,k-:

u14

nlity Gontrol

Field duplicate

Matrix Spike



Date:

Ilepth of Pump lnbke:

Total \Iolume Pwged:

4*{t-i re

(bo
t.b

Purge Start: ri**'[}&ii CPM: ?5 psi: !rt4.,w.a Discharge Rate: q
Purge End: Time: idcc CPM: ,, psi: 7(] Discharge Rate: q

Time

DTW
(ft bls)

t0.3 ft-i

PR
(ml/min) [100-

500 ml/minl

T

fc)
13%1

Sp. Cond.
(mS/cm)

i30k1

DO

{msll)
t10%I

pH
(SU}

[+/- 0.1 units

ORP
(mt/) [+l
10 mvl

Turb
(Nru)
f 10%i

Volume
Purged
(oallons'!

q.lu, qe.z) 3d: fri.s} r.57 2 "Cn iq,{L tlt K)u t )

l{t qa q9 €6 .', 3Y 2.f6 lLt at A" -+
k7L+ L- ht 'i,r;!i '{ vv ,1V | ?. ut, l,< | tq,z u,
K7q €12.4? k5 ,*Z Y,-14 i"4i; J-t r.t i.4;al fi. "J
*Z-dA €t 1,ct <E i{ LL--t T.g'1 tqL it-l L* - Ltz LL, i7 \
tlA€i q 3.zt (T; (7 7q ?.q4 1Z i.l, L'C -??< t s'( a
,i'W 'i 1 -:,-*l -' '!. r '?5 L1 -^tt 4c4 l,zq i\i -7?Lt r{
KW qu,7:7 t-'i 7L' ,lq t4ffi -?_44 LLC I

R5q i L+,Liq 4r ol. zz -l +-
t,'_1, I L-{; 14, tL: --j1tl L' tL 1,7

:q4rt 6/rrF,^n 4t --l .'/ c|,24 t. {.11 iLi,fl) -z-qq, L,.Lt 1,.<
Qr:t-t {-i{t,#; dl.l' q,tv n,?r. I,U I lq, (A;''" -2ffi o,ao i1

pursewaterDescription: *(iA, i1v{.\t lov
sampre ,o, C F;l"iii -U sampie rime:

Labrotory Name. Test America
{)qtc

rality Control

Field duplicate

Matrix Spike

A arl

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 2AA.7 / 200.8 I 245.216010C 160204 i

74704

NOTES:

Nok-r',vrottd uv-cr hv-o r-taqt -
\t0 vu 9[o w rtcV)arat whi I e- DUwt|inat

AQ TAL Metals Dissolved EPA 200.71200.8 ! 245.2 / 6010C / 6020A
t 74704 K

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AA T"trl Cy*id" 3353

AQ General Chemistry 300, SM20238, SM234CB

AO NIr-i",

Y
v

L t'4--' FlOllX AS-qnelATFS lNe Arir P:oe I nfl-

Well Sampling Sheet

wana,d{&l\,3':c5fo , ,

Drw: gq.C7

DTB:

1,1
(



weu w: C ,F lll, lal : of b ,q _ aate: ?:-tLb-jt
Depth of Pump lntake: / 5 q '

TotatVolume Purged:-7 
^. 

tt-

oc

DTB: 162,5 CTOC

Purge $tart: t507 Time: I ItO V CPM: 3 psi: 1o Discharge Rate: I
Purge End: tzq5 Time: CPM: j psi: qo Discharge Rate: 7

Time

DTW
(ft bls)
t0.3 ft-l

PR
(ml/min) [100-

500 mllminl

T

fc)
I3o/ol

Sp. Cond.
(mSlcm)

l3a/aj

DO
(mglL)
t10%l

pli
(3u)

[+10.1 units'l

ORP
(mV) [+l-
10 mVl

Turb
(Nru)
I10%I

Volume
Purged
(qallons)

6tz 9,q"7! fi. o 7,qb
t5tG 1o.qo l{,7t ld, 

{ I 2,3q lL/.00 I 672
57 11,0 i J4,0 0,G ,?q / 4,0o - le0 zgt
526 q2,Go I',GZ 1CI,6 2,4 6 tq, oc -lfr1 lG3

15? I q9,q5 7oo
lJq6 c17 oZ ,o0 /2,31 l0 ,ut ?,ll lq,oo -247 7Z,L

'rt 
I f3,0s 12,70 7.q1 Z,r 1 11, oo - 2t? tlg,z

lf4t loo,(' 7tu tt,qq q,1q Z,7Z 11,00 -225 ?q, {
ls5 2 t(, vI /0, 2,23 lq,04 _ alg 27, I

l55s loe,75 l(, flt to, 2 z,lv /4,o0 - 2//o zo,
tb1' }+htr i41- lt,g 3 l!,2 z.o I 14" oa '?fl /9,? 1,

b0 t05,[q l/,92 4,3 [,87 lq,o0 '2, I / ,cl

tbtt t0G,7? (,70 /o,L t.74 lzl,oo -27V l, 7Z
6 [ 0b,v0 lt,7 L /0, Ll l,7l /q,N -z0l aff
OZo 1o7,25 ll,7Z / 0,' /, @t /9,0 0 -zq< 0,5'z
/- -TV+,e1,-v

Sample lD Sample Time:

Labrotory Name: Test America

Analysis

AQTCLVOCSS2oO 
, .

AQ TCL SVOCs 8270

Matrix $pike Duplicate
AQ TAL Metals EPA 200.2 t 2AA,7 i 200.8 t 245.2i 6010C 16020A /

7474A

NOTES:

AQ TAL Metats Dissolved EPA 200.7 1200.8 I 245.2 / 6010C 160204
! 74744

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AA T"t"l Cy--id- 3353

AQ GeneraiChernistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540BIC

PNIIY ATSN(iIATFR INN Paocd oll4

Well Sampling Sheet

I



lrYerr rD: L,f-/U{ ily -L-5:.a
Drw: 7 l-l 3q

Date: ' 
"*,1 

Y*

Depth of Pump lntake, }5 i-)
+

Total Volume Purged: 1"4DTB:

Purge Start: is5 Time: t&5 CPM: ) psi: 55 Discharge Rate: 5
Purge End: t>Ll5 Time: tffi CPM: 4/ psi: 55 Discharge Rate: :1

Time

DTIIY
(fi bls)
t0.3 ft-.l

PR
(rnllmin) [100-

500 ml/minl

T

fc)
t3%1

Sp. Cond.
(mSlcm)

l3o/o1

DO

{mS/L)
[10o/ol

pH
(SU)

[+/- 0.'t unitsl

ORP
(mV) [+/-
10 mVl

Turb
(Nru)
f10%l

Volume
Purged
fsallons)

4 i'z H rfi) tyo q0! o.bfr tb.4 1.>t -7 --<-=
.Z- {-)/* xo,F o.z

?.11 aq.G t7.5 7 "ryq ?bo n-o o.g
-4 \z
-1i1,*

1q.1 ALl ''1 47 bb o.oo {}b
44, 1A5. tb taq n.no o.,-4y 1u.Q l' >i 7 ,5D O.OO /_o
? ?-r v.-5) {

t1r,.a
I >{J i 5i 25fr or)D .2_

Purge YYater Description:

Sample tO, Sample Time:

Labrotory Name: Test America

Qualitv Control {QG} samole

Field duplicate 
I

-t--Matrix Spike 
I x

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 20A.7 / 200.8 I 245.216010C / 5020A /

74704

NOTES:

AQ TAL Metals Dissolved EPA 200.7 I 200.8 J 245.2 / 6010C 16020A
t 74704

AQ TCL PCBs 8082

AO TCL Pesticides 8081

@
AQ General Chemistry 300, sM20238, SM2340B

E}T.)IIY ASSr)(:IATFS IN(: Proe I cf

Wetl Sampling Sheet

kil i3 b/J 0.%\
io B.tH J'---r-)V;-Ft::

L 5>=9rc \L!'rq
IYZ [r 'ru

I tz, Lr lt 6'1Qe z>

?r tr4t u.3-j-



WelllD:

DTIIY:

DTB:

f16 4 L
oate: €/*Ztt-i

Depth of Pump lntake: *, "l 1 t
Total Volume Purged: \ ,,,t I I (ctl 5

I

lfr2,qs
Purge Start: Time: CPM: psi: a)t ^l( ./ Discharge Rate: IZ
Purge End: Time: CPM: -.2 psi: *n Discharge Rate: IL

Time

DTW
(ft bls)
[0.3 ft-l

PR
(mUmln) [10G

500 mffminl

T

fc)
f3%l

Sp. Cond.
(mS/cm)

t3%l

DO
(mg/L)
t10%t

pH
(SU)

[+l- 0.1 unitsl

ORP
(m\4 [+l-
10 mM

Turb
(NTU)

u0%l

Volume
Purged
(eallons)

fl<tz4 ';^ ' :' 2 qC, {,'t a, :{Lt /1 0,d(/ -2 s4
f,2L -sv 74

0 'l';0 9i,)v :, tl -'/ ) 7.') ('.L' [,] v, oa i4,2 -7{: I(tfi; -) .f o n+ti o ?il v. 07 4 t,t.ri
(,'f "1;t f:i,;' ; :i €, t{ c,7 F'i C), () i) -7, t0 .-/ 7c7 VC,Lt
0 '1 

LtS 9i (:,r.i ati () 7 :,,-j (1 fri! 7,t'1 - ifr'f G,Z, f'
r.)'il,:- 0t:,c,f c;'+ /, 1 /'J

Tttt
* llq i{,,

t)1i', &Q,f2
.'r 1a
f,t, 7u,

-.' : "'.r't t .-t rat- ,'t A// 7.i1, lq7 c/6,,7 .z- 7

I 0 C'ct frOr, la, I F t> Ct, 3:-7ti ct,CI{ -7,1 {/ -/t ,1 r,
tnn < t)'t'' 'J -T a 1( e,4 71 0,ttr0 7t s j't, b
tu L t'' [re,,r0 Y, * ct ,? 71 C1 ,0 r"l 7.t;l - /'r v 90,1
f(J l4 gLr,'+& ai5 CI,?'F1 r/, (/ C) 1*--,(,LL 1n'i 2"t, 3
/0ic fr;)', i V l^) 4 (i c7,7 7'l ti ,r.1 ?-'it t- I z/ i .if 

,O ^_/ q

Purge Water Description: (o v & t -[ 
r yi]

samptetp: CFlt?W-056*6U SampreTime; {dZ)
Labrotory Name: Test America

Quality Control (QC) sample

Field duplicate I X
Matrix Spike -T--

AQ TCL VOCS 8260

AO TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Meials EP A 200.2 I 240 -7 / 200.8 I 245.2 / 60 1 0C I 6020A I

74744

NOTES:

,, .-'- 'J 
/-v '/,, . . ..' ,\ ,-, r-

ii!,'/ /.'/i /'i ( i\ /-,.. / L-

. ,\ ,1 /r'l Ii/t, Lt't (.t..'

,/' i: i4 l.\ - .i1 i t.1 
. ., .n,.. / ') ,'1 | |

jlt ix glaru-itmaf% i i 4 L'

AQ TAL Metals Dissolved EPA 200.71200.8 I 245.2i 6010C / 6020A
I 74744 x

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO T"t"rcy""rd" 335 4

AQ GeneralChemistry 300, sM20238, SM2340B

A0 Nrtri"rtt 300-350J.W

X

x
X

ntruxAssngarF-* rrJ" / Tnful Yftnlsaq, lofl

CFNW- O'G

{ )nr1l:



wel rD: Ct {Y1W-O5 ba, Dari 1/ Ze rl

Depth of Purnp lntake a I 3 i

Totalvolume Purged: '''' ,!r;.',,

DTW: alq,1 3
DTB: \ 3l.qo

Purge Start: Time: 0a30 CPlrl: Z psi: gc Discharge Rate: (

Purge End: Time: aqi6 CPM:
,1
,(. psi: - -) Discharge Rate: 6

Time

DTW
(ft bls)
I0.3 ft'l

PR
(mllmin) [100-

500 ml/minl

T

fc)
13%I

Sp. Cond.
(mS/cm)

i3%1

DO
(mg/L)

t10%l

pH
(SU)

[+l 0.1 unilsl

ORP
(mt! [+/-
10 mVl

Turb
(NTU)

i10%l

Volume
Purged
(qallon s r

0a 38 8o. qQ Z,G O 1.8 Z a,i'?x O,oo 1,t I -.10? > )ao0
0713 9t. b3 P,S I 0,2?., d,oo g,vAl -qf? 60,,
oiqS g2,L{ g l,t l, :

1,, / r. 8,1{ 6 o, za3 o,00 fr, v.g -u< 2 *ot
o 75i 82,72 g,l0 /rOAZt-/t"iU o,o 0 g,?v -110 7fe
9?54 82,1 3 8,17 o,276 O,OO g, 12 -q78 q5l
o 8e.3 Bf ,2o 7,s5 o,zg?- 0.d 0 9,5? - ??o 9o7
0 go8 8r,Ltz ?cq CI.? 9V o,OO l,tl I - ?d( d?L * /-?5
O1 t(\ 83.b 7,5 g o.zq I 0,0 0 8,3 { - ?7:. 5/ ?-

0 Et st,y3 7,60 d,215 d.O A g,z / -3 ?2 r g2
0821 811. o { V, Gz 0,2q 0 g,CIO 8,t -4qA /52 <'/

purqeYYaterDescription: n o ! erclc I y /r, b, J, I ;ql+ bro* n cdlor

sampre rD: C F nh/ - 05Ao - O W Sample rime: CEZ I
Labrotory Name: Test America

Quality Control

Field duplicate

Matrix Spike

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 12A0.7 120A.8 !245.2 / 6010C t6020A I

7474A

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245 2i 60'10C / 60204
I 74744 Y

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO l"tri Cy"-'d"335"

AQ General Chemistry 300, SM20238, SM2340B

r
L
x

I).:oe ! nf 1

Well Sampling Sheet

I

NOTES:

EfTTTY AQGJ1AIATEG INA



*",,o, { f A.,lW-Cbbb
,*,
or", 52"bJ 

-

""", fl 
*13*l?

Depth of Pump ma*e: 41' .AC -
Tohl Volume Purged: 2 "F

Purge Start: 12fi Time: \% CPM: q psi: qe Discharge Rate: a+fl3
Purge End: taLFU Time: T4L{D CPM: q psi: L+b Discharge Rate: m

Time

DTIff
(ft bls)

t0.3 ft-l

PR
(ml/min) ['100-

500 mllminl

T
('c)
13%l

Sp. Cond.
(mS/cm)

13%I

DO
(mg/L)

[10%]

pH
(SU)

[+/- 0.1 units]

ORP
(mV) [+/-
10 mVl

Turb
(NTU)

I10%l

Volume
Purged
{gatlons)

>4K 4q.qo 7.7*, t-vr -1 E:- tz? z
to_t-47 ?q.qD Y-ry/ *,-'* 7bs qZ'7 $)"q
,1 Ltr 4q.Lr{ -= 

rr f, ''1,17 a* 1 Urq 7q .l^
i1_r;a 44"qt 4Dc a-G 4"11 ?.')(-l '). fla 76,t ,t
i?-5F '\q ua Bc ?"1t L "l:\ -1,'7L 'i1 .{*: -+

trP"f"&. 11"f .1"fl) ?,7) 1.1 1.{4d Zln'R t.2
-. i' 

_, L lq d /-l

-t 7-q IUD
ler *).v I -/- ..t --. 1 1.an ZN .b
!,:. c iJ, -i: ')\ U, '}a 1A4 1qq ):7o 4t I,T
ib,n ;'.-. .-; -;1(-\*, t 't.RU u- v)7 Z*
.,,},, )v.t;r "rr@ t' i,'L t *a. ' tl' :1 73y Vn <-t fr, oc )a
i4."ra --u +L 4u K.7( A.v4.c '7.b6 ) gli jrXS -;-(-{ 2.?

Puroe Water Descriotion:

sampre ro.{ i }v'i\', *LL}ViC ' 'nt,,l sarnpte rime:

Labrotory Narne: Test America

- ar*vi

rality Control

Field duplicate

Matrix Spike

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 200.7 / 200.8 I 245.2 / 6010C / 6020A /

74704

NOTES:

AQ TAL Metats Dissolved EPA 200.7 ! 20A.8 I 245.216010C / 6020A
I 74744

AQ TCL PCBs 8082

AO TCL Pesticides 8081

AO T"trJ Cy*'d" 335.4

AQ GeneralChemistry 300, sM20238, SM2340B

A0 Nrt*"t= 3

X

IE'rlilY AsqnnraTEs rNn Do f1

('.

. 1,., i

"v'+



Well lD:

DTIIY:

OTB:

cFnw-09v aaw ? -/ ?:
Depthof Pump mEike , ..?./ fr?
TotalVolumeVwgea: f ,75

0l,q.5

Purge Start: Tima: t423 CPM: j psi: VS Discharge Rate:

Purge End: Time: t+05 CPM: 3 psi: s5 Discharge Rate: l/

Time

DTW
(ft bls)

I0.3 ft-l

PR
(rnl/min) [100-

500 mllminl

T
,o^\(u)
i3%i

Sp. Cond.
(mS/cm)

t3%1

DO
(mglL)

t10%l

pH
(SU}

[+10.1 units]

ORP

{m$ [+l-
'10 mvl

Turb
{Nru)
i10%j

Volume
Purged
{oallons)

t935 93.r1 i1
tvttt 87.' t l r.02 o,zoLl 1.21 0,19 - 9oo -{,q

t3q 5 81.r'. H,7A 0.zof z,gi 8.oo '70 7 7, 1,1
;o CI3.58 t7,s1 o.zo 1 ?.f 6 8,oo - ??0 1,tz

1355 8V.t A t7,b, o,uo 4.09 902 '?z+ q tg ,t-

lt, 00 B't .5 Y 13,52 o,zl t '{,1q V.oz -?20 q.lq
pq 87. s, I 7,Lt fr o,2/? 1,71 fi,o{ -12q q,l G l, +t

Purge Water Description;

Sample rO, Sample Time:

Labrotory Name: Test Ameriea

t

AQ TCL VOCS 8260

AQ TCL $VOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 t 20A.7 / 200.8 t 245.2 / 6010C / 6020A /

74704
AQ TAL Metais Dissolved EPA 200.7 / 200,8 t 245.2 / 6010C / 6020A

I 74744

AQ TCL PCtss 8082

AO TCL Pesticides 8081

A0 T"t"l Cyrrd" 335l

AQ GeneralChemistry 300, SM20238, SM2340B

A0 N"-i-rt. 300,350J ,353a 36il X
INN l}4r., 1 

^1-



tilell lD:

DTW:

DTB:

CFrnW- O 51& aate: 1l I Q lt la

1X.85 Deptfr of Pump lntake: *'lBE
lLttl Tobl Volurne Purged: 

-l 
A o

Purge Start: Time: tY 35 CPIti: 3 psi: 8o Discharge Rate: 1
Purge End: Time: l5z6 CPhi: 3 psi: 80 Discharge Rate: q

Time

DTW

{fi bls}
t0.3 ft-l

PR
(mUmin) [10G

500 milminl

T

fc)
I3%1

$p. Cond"
(m$/cm)

13%I

DO
(ms/L)
110%l

pH
(SUi

[+10.1 unitsl

ORP
(mV) [+l-
10 mvl

Turb
(NTU)
t10%I

Volume
Purged
fsallons)

lLlSg -11. br{ t3(,
t clrt o 1q,.2q
t 1,i5 101 . ),4 r.ol $,3b D,W tL.q3 - <tltl 5'1.3
l.{ r{ (, 5D
|Y.52 1\q5 I n.qb 6,s l Qoo I L.Xb -932 t5.?
t q6a Xtt.z4 IL,IL 6,al 12.lLl 4Zq {t. u
tSoo KO.u8 tLlb g.Li1 LL.xtl ->22 t5,z
\,6o6 so.1t tL.U E,t'r t'L.97 3tb 9,si
l5o9 i.l,?,4 tL32 f,..{q lc. at - btb 1. o8

l6t I 8l rlL t2-N s)y tL.gl -3sz f. a'

| 6t.l f(1,?r rc!r3 6tt tL.60 797 lr- {g
t5t1 sl.qb ILsY 4 rl l2.s,o -Lq8 b. 93
l Szo a,a-.t s (?,31 *,3L tZ,EO - ?-S' t-.ss I abl

U

Pume Water Description:

$ampre w, f prmw*,q?a4 - 94- sample ri^r, &
Labrotory Name: Test America

Analysis

AQ.TCL VOCS 8260

A0 TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 200.71200.8 t 245.2 / 6010C / 6020A I

74744

NOTE$:

.lltr q,ihr ,. Fft ,Q,l r, ? l, . , .,.,,, ,

? ur^o Vrl-o tt 4b

[El hl,. t fon- zoq

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.21 6010C i 6020A
I 74704 X

AO TCL PCBs 8082

AQ TCL Pesticides 8081

A0 T"t.rcyr-d- 335 4

AQ GeneralChemistry 300, SM20238, SM2340B

A0Nrtr".t-300,35W
d

Paoe I af I

Well Sampling Sheet

,

I
I

FiEld duplicate

Matrix Spike

l,IFlIIY AGQA.AIATEE Iht'



vYeu rD: (?rYlw- 05? 
,.

Drw: -1 O,q I
aate: .>nffi Y''/5 -/{t'-

- t.'
Depth of Pump lntake: _'' I L_
Total Volume Purged: 'i' ?L..DTB: f()

Purge Start: Time: ItL CPM: psi; fU Oischarge Rate:

Purge End: Time: Ilat CPM: psi: 1o Discharge Rate: l\

Time

DTVY

(ft bls)

[0 3 ft']

PR
(mUmin) [100-

500 ml/minl

T

fc)
13%l

Sp. Cond.
(mS/crn)

t3%1

DO
(mg/L)
t10%t

pH
(SU)

I+/- 0.1 unitsl

ORP

imu [+l-
10 mVl

Turb
{NTU)
t10%l

Volume
Purged
(qallons)

lrv tq ( c .i'c' 20c lqi o.5ao ZLl,% r,f 6 irl o"e
ta 24 70,q5 q.*'E G,57V L-2 46 7,6q ,{fr 0ro
t c2t Tt. rttL 6{,6f, e,f vt |G,41 7,5I vi O,O
ie 3't li {

'/ o,rl4 n,vG 7,4 q c4 @rc

(d? s "t.6 b c,rvtt /g,trv 7,tl fi ,fl 0,0
043 T ,6q a-'7r) i7 Zrl 7,ti0 vt e.o

f0tl I V.4Z zo0 q" 6T CI,563 lG,{0 "?^,tt # 'vfr A,O 2"25

Purqe Water Description: 6laar d colay/erS
Sampre lD: C.f n l,V '' GUq * 6 tV SampleTime: /O$CI.

Labrotory Name: Test America

rality Control (QC) sam

fieto 
au{-le _

Matrix Spike

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 200.7 /200.8 I 245"2i 6010C 160204 I

74744

NOTES:

fuItt itY/rC'llfu

A0 TAL Metals Dissoived EPA 200.7 I 200.8 I 245"2i 6010C I 6020A
I 74704 X

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO lbtrl Cy"'rid- 3353

AQ GeneralChemistry 300, SM20238, SM23,'I0B

AO Nr-i"rl,r300,350JW

{
4
v

pf,lrtuv As-qnetATFs lNe I nf l

Well Sampling Sheet

,



werrD: cfa{rrt,*esf.E
Drw: '7 2. Lo U",

DrB: i VZ -qX

on, 41Q*lV
Ilepth of Pump lntake: i?$=C
TohlVolume Purged: '5,'A I

Purge Start: Time: {LfLtC CPM: a*/\ psi: toa Discharge Rate: q
Purge End: Time: Itru CPM: 4 psi: \-L Discharge Rate: q

Time

DTW
(fi bls)
10.3 ft"l

PR
(ml/rnin) [100-

500 ml/minl

T
("c)
t3%I

Sp. Cond.
(mS/cm)

l3o/rl

DO
(ms/L)

t10%l

pH
(st.,)

[+l- 0.1 units]

ORP
(mV) [+/-
'10 mVl

Turb
(NTUi
fiAo/al

Volume
Purged
{qallons)qtE 17t4t 2t-+\) \). ?r 1t ,LJ.TJN -uq EQ2 {

ItSr fir.n* /-- I l r{- AE Lt 4t n -}qQ ( ,}

It4 72 iX 74( 1.,< ?-11 oi1 j.-"t {' :v'-,,r, L{', n.<
lqr\", *?=,EA

".*t
lt -t! ': lni T.-$a{ I (;i: FT,A ,a

i*lG 12 1U ht) i,. <( 1, 7,9 ,; (,i. - {; ! t,". *i,,,-t tn e+

l\* TlCr 2f {0';' 2.5'4 tq,lL) .- t:...? . K,q G
6i c 41 at i

{ -1 ."*1'f ;_) {' rL,c' 7.v4 lLt,A) - $iii 7t, Q
lq2_n 4') '>

,F-' ..{v
,I -l- I

L ).ta{-J *wi2 nq
C-*',"' 4Liz 7?fr if. "+, b-.1 r 2.7l tLi (C -<q) t,1

iFt'29 17,LIL LXr d' all h,ln'< Lqx, YLC ( r-r 'r t6
,'a= i4.qq )29 t', i 1 H.e;i Z,T '-- \ ,/t L- L,
"(.4=4 17"cix ')3f\ fr-. 4i;; y^, -1"] -') r'-+ Ll t{: 2,7
la4?; Iq.q4 ?7f r.fi 6 7q 2,n Ir i' ,.lf )
r.,4f) 'r i ;Ifl ') )f i",+ ql2 7{* ?t,L 6t';R. .("', 9.a

TC.+,q 1",6t' *7?=fi tl'. .+ q {J1U 2.O? Jr.i l
\t,- ( )r) 7,C;

tq.u I
*i:-6 

",
' ."1, t t'{.i.{2 1 q4 q,q i' *h9t4

{-i .G 1.t
'\;z r"-

Purse tlYater Descrirlion;

Sample rO, Sample Time: I.EiEC
Labrotory Name: Test'America

nlity Control

Field dupticate

Matrix Spike

AG TCL VOCS 8260

AQ TGL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metais EPA 200.2 I 2AA.7 / 200.8 I 245.216010C 160204I

7470A.

NOTES:

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.216010C 16020A
I 74744 K

AQ TCL PCBs 8082

AO TCL Pesticides 808'l

AQ TotalCyanide 335.4

AQ General Chemistry 300, SM20238, SM2340B

AONu-""tt300,350JW

Elt.)r rx as_Qn{itaTFs tNe Paoe 1 n{ 1

Well Sampling Sheet

.t

{^

a
I

Analysis

_-;*



wep rD: @ CV fvlW- Ota i

orw' \3"?'1 d+*c)
DTB: ) (r," O td { +^, )

Date: qll lia:
Depth of Pump lntake' .'n 77 | r ::*' t't.,

Totalvolume Purged: n tC (,rt , , il')
'

Purge Start: Time: lL/b CPM: 4 psi: bD Discharge Rate: M
Purge End: Time: r 33g CPM: tl psi: ln{., Discharge Rate:

Time

DTITU

(fi bls)

f0.3 ffl

PR
(ml/min) [100-

500 mllminl

T

fc)
13%I

Sp. Cond.
(mS1cm)

ts%l

DO

rt-! -
r1.: -

l--

pH
(SU)

[+/- 0.1 units]

ORP

{mV} [+/-
10 mVI

Turb
( NTU)

i10%l

Volume
Purged
iqalions)

IZSL ia,?1 35A^tlri" tvt,o4 o,'j o 5 I
L. J -- 2A I

--25
,^ 4'1\ L :,)'r t'a. 11 3bO ii 1i "'1a') o, oo 11 .31 - 5.4 . rir n ,25
I) EIL l3. ?'1 abo l:, 

"5
0,.H Cii) o.oo l|1.42 -*t" t

L\2-

i'1q 4 t\ 1q 15c; \1.tn{ t),'lC! o @ I -1.-tO - g*r r2C
i Ll.} t 1fr9, \40 t 7,55 9. y0E 7..1 | "qb iir r - 2.a5
I L, -"1

T t3.+q 350 752 O -{o? ( ?,H I -rla I t-,,

ll ca t3 -r'i 35. ,7.a1 C, {c -? 7 ,10 "9 d, ZJ
,30 -+ 13,?'l '\5 ( ;3,qb o.-lc? !.tG -15 15 ) -

i3 iJ. 13,? c'f 3 5cr r3..tt n LIO : ', i'r{ - cl4 t'3 I -ti
i1i 5 i1 1q 1-)\J ,3. 'Li x.9c'? 'Y'? 1.Ol - tt, 5
txl$ i'a "jq 3bo i1. Ltrt 0,"i01 l.1D t1 5]B *'5
t'}s 1

t\,?q 1;o r3,15 6.ulo'? ece ll,rj -15 7,*q -5.5
l3!LL{ t3,*1 160 ilrf O "..{c'+ - .'1.3 '1 . 'i3 .*5 75

t5a"t 13,,?q 35() ,3,"'iS t).Io? 1I't'-aat. L - | /
(I H ,?.ql *d2

SamplerQ:.ffi Cint/v' att -bvt/ SampleTime.(,
Labrotory NameITest America

t330

Quality Control (QC) sample Analysis

Field duplicate

Matrix Spike X

Matrix Spike Duplicate
AQ TAL Metals EPA 2:l 2 :^. - ^,^^ ? 24a 2 ait 0c / 6024i x

NOTES:

tfrh'fYa i loCIi *FAoziT

AQ TAL Metals Dissotved EPA 200.7 i 200.8 1245.2 / 6Of 0C / 6020A I

r747oA 
Ln'1', ',"-'-^lx

AQ TCL PCBs 8332

B'vxokf-o r *?fr0llqb A0 TCL Pesirc ies 3I3

l-*avr ba *FAA ti ct I
A-.7^.^ ^ ^^-^::: t
F.U' :ULd -!= -: J,- - X

AQ Gener-al Cner st', 3l: S',':.:2i3 Sl'J23408 (
:Q \utnents 300 -.5: - 3532 S5 : SM2540B/C X

1Erflt rY asqnritaTFs lNn Pt

5

Well Sampling Sheel

Efrlilr*r)

5

)rrroelAlaterf)eeerinfinnr ftin,:,.1 r-i i'i ti t':,.i, 1,r,i



Drw: l3 ,81
oat , f ^/€=K';

Depth of Pump lntake: ' ? : .5 '

Total Volume Purged: QDTB: At" OI

Purge Start: Time: ilr{ 6 CPM: 4
) psi: Z5 Discfiarge Rate: IL

Purge End: Time: CPM: a
r psi: L5 Discharge Rate: ,/-

Time

DTW
(fi bls)
I0.3 ft"l

PR
(mllmin) [100-

500 mllminl

T
("c)
[37o]

Sp. Cond.
(mSlcm)

[3%]

DO
(mglL)

[10%]

pH
(SU)

[+10.1 units]

ORP
(mV) [+/-
10 mVl

Turb
(Nru)
I10%l

Volume
Purged
(oallons)

i4 5' 13.8L VCQ lto+ o,410 ,lLl 7,f t ,v t7t
tlt fC i,J, yL ilt,7l o,4 q Alc 2,5 5 -4 a-e^l // Lt

l'ltq i tt4,tl? 0r't?3 d.o 'tr,4 €1 -3 I GE, I
I2OO 14" FtZ {E,Z.Z o,vq G 7.qG l,'{fr '5-@ q?;,t
iZT G ttl, l5 o,3q 6 Zrd[ 3 v, zl7- -52 ZY,3
12il t4,dl a,q 1'r 7,As 7,€ i ^71 lg,q +l
lt I {:" 13,82 t4,t2. (9,?q 7 l,q / 7,57 *'7q l/, q
t 2L2 iq q8 " .v 'i ii' e,o 1,€q -87 Y,#
I2?LT ffaq (F,q€6 Ot I 7, q7 -96 4,oZ
l2-s "L a. #u o,q06 arz 7,s 5 -85 L --LL

t23 5 ta,7'4 o 34do O,'Z '7,5 f qt 0.eo
iL,3 w 7do l/,q I 0, Lld0 O, Z 7,60 .ll d.do 1z/

Purga Water Description: 'l ear *colorlert
SamplelD: Ct fiN:qgl sampreTime: l2L/4-

Labrotory lrlame. Test America

Quatity Control

Field duplicate

Matrix Spike

AQ TCL VOCS 8260-

A0 TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 200.1/ 200.8 I 245.216010C I 6A2AA I

74744

HOTE$:

c r/1vU - 884 * ncl
r ,t/lp"kA n.;,,,,

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.216010C / 60204
I 7AVOA X

AO TCL PCBs 8082

AQ TCL Pesticides 8081

AO lbt"l C!,"lid- 335/

AQ GeneralChemistry 300, SM20238, SM2340B

A0Nrtri-"t"300W
X

tl.}Itx ansoctaTFs tNC Paae I ni I

l
I



Cffiw'OloY *= QliSltL,
Depth of Pump lntrike: -* 

s25-
an

Totalvolume Purged: 5 fu41tOn:

Purge Start: Time: t3J3 CPM: 3 psi: 2fi Discharge Rate: /z
Purge End: Time: t4 i, CPM: 3 psi: 2g Discharge Rate: IL

Time

DTW
(ft bls)

[0.3 ft.]

PR
(ml/min) [100-

500 rnllminl

T

fc)
t3%i

Sp. Cond.
(mS/cm)

I3%1

DO
(mg/L)

t10%1

pH
(SU)

[+/- 0.1 unitsl

ORP
(mV) [+i-
10 mVl

Turb
(NTU)
110%l

Volume
Purged
{oallons}

3tq 1q,35 3eo iJ.u q t !:'/.'L ,4"/ L /,06 '7,€2 lB t ezv
iV zs q,q6 /1, I l- 0,7q5 o,o7 v,r1 i't 5' 7q,G
l3 30 t,7C, ,oo lL )r 1t,4t'L o,oo 7,6V zt7 qh,7
t4?5 t'1.3 b I 10,75 0,40 Ll oo0 7,6L Z-L i jc, cl

i

t?4e /q,Ea /0,42 0,9O5 #"()(] 7,6q Z27 lq,7
3qs /t'-'(.' c,r{ct 0rOS 7,51 270 5,/6
a50 i( 2t e405 oc05 v,51 278 s/6

l3t5 lLt, a 6 /o,27 o,qo; o, oo 4" G5 -: ). o,?l Z
Ll00 iCI,2L CI,'106 CI,0G 7,60 272 /, 0q

t q0q o A05 g.oo 7,bS 7_41 u, f,l ('J

ul0 (t,lq 0ft00 cr;oO 7,66 Z7' COG
t-tls /q,76 ld,Zl o,qab {9,00 7, oa 276 t' {' x'

t!
,-)

pumelyarsrDeecriofion, CF/'IW* OOLI - GW .leov' dcdlav- leEs
Sample lD, Sample Tir",_i-3!|},

Labrotory Name: lg$ 4rnglca

QualiU Control {QG

_ F_reld rytat:
Matrix Spike

Matrix Spike Duplicate
AA

7474A.

I
X

NOTES:

frO:,4r*"1 i, ra: 0,t fn*,l itliC
4hon vriir* ,.,rdll- c'i?onalL-
$tori.!ra .- f4 C ir$ I,l cl,r.h?i $c,n #0,' rz

Funn fl Fhriz"iz \

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C I 6020A
I 747A4

v
AQ TCL PCBs 8082

AA TCL Pesticides 8081

AO T"t"l Cyr-d" 3353

AQ General Chennistry 300, SM20238, SM2340B

AO Nttri*tr 300,350J, 353:J65

{

Y

pr'iltY assnnlaTF* lNl: Proe 1 n*' I

Well Sampling Sheet

Well lD:

DTW:

DTB:

Analvsis



a"t", , tZ {(1! { V
Depth of Pump lntake: i 4ii " f:
Total Volume Purged: t -5

Purge Start: Time: ." .,:. i '
CPM: t psi: Z5O Discharge Rate: 5

Purge End: Time: if+(,\ CPM: T psi: L,qo Discharge Rate:
C

Time

DTW
(fi bls)

t0.3 ft.l

PR
(mymin) [100-

500 mUminl

T

cc)
l3Yol

Sp. Cond.
(mSlcm)

ISYol

DO
(mgll)
[1OYol

pH
(SU}

[+10.1 unitsl

ORP
(mV){+l-
10 mVl

Turb
(Nru)
IlOq/ol

Volume
Purged
(qallons)

{gq q<frzt 0( a€n tflt-11 ZO? ?. LtY Wv t'rrXl fr=tr rq* t 11. #" zi ]4 ,7 b.7q 4t 1<?nn ),)
i'7+ \;94 '# *14 I ,,<t 14, 72, '=1p" /-- n.-

i"7
l^i

i7'*5 -.fr '", 43 0-tt( I .3*._.' .. '7 t; {x ff{
{ti} *ES oLin ! h,t t t3 n"c;

b z I Unli-f i -l:r i\}Li .i:i" C.{IC I /, tr" -lo, u7 {?.'{,r
a-7
J -7n

! ,f-\ i-, t,b Z . c"l ;"s ( b i .;* <\. o"a

(

purgeuvaterhecriprion, Ayla/tl tn/ArW t S.{r'At4{ hnw, Afrld.
SamplelD, Sample Time:

Laboratory Name: Test America

Quality Control (QC)

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Analysis

AQ TCL VOCS 8260,

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 t 2AA.7 t200.8 t245.2 / 6010C t 6A20A t
74704

AQ TAL Metals Dissolved EPA 200.7 i 200.8 I 245.2 / 6010C 16020A
I 74744

AQ TGL PCBs 8082

AA TCL Pesticides 8081

AA T"t"l Cya"id" 335/

AQ GeneralChemistry 300, SM20238, SM2340B

AONrtri*tr3O0,35W

nl(1|IY ARSN(iIATtrs. INN Dqcp 1 nf I

Well Sampling Sheet



iC^

Date:

Depth of Pump lntake:

Total Volume Purged:

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 l2OO.7 / 200.8 1245.2 / 6010C l6A20A I
74704

AQ TAL Metals Dissolved EPA 200.7 I 200.8 I 245.21 6010C / 6020A
7474A

AQ TCL PCBs 8082

AO TCL Pesticides 8081

AQ TotalCyanide 335.4

AQ General Chemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM254OB|C

ROUX ASSOCIATES, INC. Page I of 2 2476.0001y 100/SAP-APB

Well Sampling Sheet



Ytlell lD:

DTW:

DTB:

LFrnw - oaj Date: j.r.; iiU'

-

Depth of Pump lntake : 4: ,t i, b , l, .. . ''

Total Volume Purged: " . )- 
'- .-

iA? t{
5 Ll.rl{

Purge Start: I OO Time: CPM: 4 psi: bo Discharge Rate: 5
Purge End: t Loc Time: CPM: 4 psi: VO Discharge Rate: f

Time

DTW
(fi bls)

[0.3 ft"]

PR

{mUmin) [100-
500 mUminl

T

cc)
t3"/ol

Sp. Cond.
(mSlcm)

ts%l

DO
(mgll)
110o/ol

pH
(SU)

I+/- 0.1 unitsl

ORP
(mV) [+/-
10 mM

Turb
(Nru)
t10%l

Volume
Purged
(oallonsi

)o Qe.4o 3?f 7-qa &3,"'11 l
-? e( 1{ b toor 3.1s t

L< 4O 1< 8.05 rg 0.q, U."1 S r.q )rooO ( fo:r e

r?o a" 3r \1s Y l) io rt 7rL
li ,$ 1?.\$ 5"s 7.q1 e.b4 t rt.lot AQ glo > lo 4.n<
1t 30 2e.3C \-+{ 9.c7 .ut r0. la l. o' ,8 > loc i. )s

40 ?a 7s 3+r 1. "l 0. tpo t. 5+ )a lfr l{.o L
tLl 5 ae. v5 \'] { i} 4.5 q 0-t1 af ) racso Iro.fir L
/, so aa.35 375 o,,4 5? ;< ?8 ) ta( &"?r u
lt sT la" {rl 4 ?.5[ 1. 001

1A| () qA7 ao .b 2r L

Purqe Water DescriPtion: '1frtiLt,'Y'a'{b

Sample lD: if:fii ,-1.: .l ll J - t ".,
Laboratory Name: Test4rnElQe

nlity Control

Field duplicate

Matrix Spike

AQ TCLVOCS 8260

A0 TCL SVOCs 8270

{

,c

k
x

AEE-

Matrix Spike Duplicate
ffiTAL Metats EPA 200.2 t 200; / 200.8 I 24$.2/ 6010c I 6020A /

74744

NOTES:

i..,.' ; .,-,, r. . 4 C-'L.,^,

. .,. I - i-i:.,.'.t

'ir,,-r rz:, ? i;* L i "- "l

Roltx AssocrATEs_ I i.lc.

AQ TAL Metals Dissolved EPA 200.7 1200.8 I 245.2 / 60J0C 160204
l747AA ;,,, i.l i"':t"t , tr.i

l,3Jr-
)
ffi

AQ TCL PCBE 8082

AQ TCL Pesticides 8081

AQ Total CYanide 335.4

AQ General Chemisty 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B/C

Page 
.l of 1 ere rrrflr rmnao-

.t1a,nel o/t4i
s<c{, tv.zu1u I

ilY^t9{tlo4 |

Well Sampling Sheet



YUe' rD: i,V fit1.Lm{-#J*4 ,,", (Z{ lui{.k
Depth of Pump tnt xe, ( 4 57)

1a
Total Volume Purged: t. .G1

DTW: l4tqo
Drts: 7-G "zl

Purge Start: Tirne: ltE CPM: ) psi: 220 Discharge Rate: i)

Purge End: Time: lTLta CPM: , psi: Discharge Rate:

Time

DTW
(fi blsi
r0.3 ft.I

PR
(mUmin) [100-

500 mUminl

T

fc)
t3%1

Sp. Cond.
(mSlcm)

[3oloi

DO
(mg/L)

[107o1

pH
(SU)

[+10.1 unitsl

ORP
(mV) [+l-
10 mvl

Turb
(Nru)
110%1

Volume
Purged
(oallons)

l17-'T r+q.1 6t t4u s.r4 ). z3X t.12 3>L -R5 o,l
ttqz *'u 7rl v'-, } i i-_, A"z
il*] t, ';'; --i \+ a.3
n<2 lqt 4 i, -) 3ts z-, I f94 -ttT+ '.1 

. "f

n;7 4j44) 1.16 c liq l.vz fu a"a
..,j -.> f r

\,cz lf1i" A{t 1't l-, -1r ut .'> t, i.) ?
i',. i *1 -) b-7

IE; a1 2GS tG.t4 -2A tJi.: { . aq
lz-,11 t7 }"Y a

l', *FI ->_> -Pn .&.{ d) {.f
l?.?-t-' lt '\-,!

>/-4\) , .'7 t 9",/ . - r.j' .) q..sa
.t2.{: t, . i,

-tt - 7.n4/ 7tZ l,' .'. :
] z

<{:'i,
:.

,: .'. , -y'';.lil ,l '-t 1 ,-.':: i..;.Purge Water Description : r

sampte D. t{ !'1,\'\/ ',)r-'i; " +7\,ini SampleTime:
Laboratory Name: Test America

VAd

rality Control

Field dupiicate

Matrix Spike

AQ TCL VOCS.826O

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Meials EPA 200.2 I 280"7 I 200.8 I 245.2 / 6010C I 602AA I

74704
AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C i 6020A

I 74744

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO T"t"i Cy".d- 335/

AQ GeneralChemistry 300, SM20238, SM2340B

r"

ROUX ASSOCIATES. INC. Pase I of I

Well Sampling Sheet

ri 1
J,l ^>

rtl lr't
:' t<

a:.q{} *1./-



weu rD: C,T/W1ry,'-{}U1 ' 6t,{ Date; ::-i'3i/u
,.'-

Depth of Pump lntake: lJ ;- .,
'- <*l

Total Volume Purged: -/ I

DTW:

DTB:

Purge Start: Time: l,lLS CPM:
,11 psi: J$r* Discharge Rate: 1

Purge End: Time: GPM: 3 psi: "7* i; Diseharge Rate: q

Time

DTW
(ft bls)

I0.3 ft1

PR
(mUmin) [100-

500 ml/minl

T

fcl
13%l

Sp. Cond.
{mSlcm}

t3%l

DO
(mgll)
110%1

pH
{su)

[+/- 0.1 unitsl

ORP
(mV) [+l-
10 mM

Turb
(Nru)
11OYol

Volume
Purged
(qallons)

\4X '. L4q #* s,9e 0.117\ b.SL+ 7-9C *{q ;47 t.2
L+ L{ry ''7l{.'1': * 

=i .t17, 2-@ -1.4{ *bl n.q
LTLI *7X''r"i 0 5'ql , ; j:' .3 lqK *1 ,, t ! n.lo
tltql C, t-ll o f -1.a

> 3i 1- . ' '-?-; t.0g -7-q+ -{> 3tt n,
45* &,1-+/ 9'.++ i q -,. I n.qb 1.q 5 -75 .Z?,12 l.C)

,Ge4 1k.4/{ i& t; 114 t' ,-. j !-
,,ai (l r,n # -7-qi ;lb ?-{r'{-} .Z

{q;q 19,'+/t t o ;.zv t.*41 01to ,n
.z- a1 24 t.+

F, ig, k,.t4*l t4L 5z3 U.-r'44 r:-"r 7"qt -17 LZ4 f -+3

,1ki s,q4 clo *-?^- at o.1133 ,bla 1,q I -'aR 2/s /.1

i)A 1g.LUt l4o q.lr1' n L{3S O,vul '7.1+l -1n \1* Z.L)

I I

Purqewater oo"*ooffi lqn, t4tn )0 n'-|,i, il I ,lr
Sample lD, Sample Time:

Laboratory Name: Test America

Analysis

AQ TCL VOCS 8260

AO TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 t 20A.7 I 2A0.8 I 245.2/ 6010C I 602AA t

7470A

NOTES:

tl\'nbn: fftotoo

AQ TAL Metals Dissotued EPA 200.7 / 200.8 12.45.216010C I 6A20A
t 7470A

K
AQ TCL PCBs 8082

AO TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ GeneralChemistry 300, SM2023B, SM2340B

X

pnilY assnntaTtrs tNn l}acp nf

Field duplicate

Matrix Spike

{
x



Date: iAit6it
13,*l'l Depth of Pump lntake: ''v
tt.l t I TotalVolume Purged: r{

l,v\a
Sample Time: i 23 5

Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EP A 2A0.2 I 2A0.7 / 200.8 I 245.2 I 601 0C I 6A2AA I
74744

AQ TAL Metals Dissolved EPA 200,7 I 200.8 I 245.216010C / 6020A
74704

AQ TCL PCBs 8082

AQ TCL Pesticides 808'1

AQ Total Cyanide 335.4

AQ General Chemistry 300, SM2023B, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540BlC

*,;tr\

ROUX ASSOCIATES, INC. Pagel ofZ 2476.0001y 100/SAP-APB

Well Sampling $heet



DTW: V'i - ." i

DTB: Li'{.'t Lit)
Depth of Pump lntake: ''-'

sampre tD: tl.Frvrw *0c} SA -
Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals 5PA2A0.2 I 200.7 / 200.8 I 245.2 / 6010C I 6A20A I
7474A

AQ TAL Metals Dissolved EPA2A0.7 / 200.8 I 245.2 / 6010C / 60204
74704

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4

AQ General Chemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM254AB|C

:t?00"725

ROUX ASSOCIATES, INC. Page I of2 2476.0001 y. 1 00/SAP-APB

Well Sampting Sheet

sampleTi*",fu



Date: tZ llS--l
Drw: '65, ? C,

orr,
Depth of Pump lntake: "" 

"1 
:J-

TotalVolume Purged:

\vo
Turb
(Nru)
l1}Yol

=L L j-l ,ow"L 5l I +1)
Sampre rD: Cflrnw -C i C-- € Sample-'ime d':ilt)

Laboratory Name Test Amenca

AQ TCL VOCS 8260

- \ I e xll,1

AQ TAL Metals EPA Zm2 t m.T I 2m.8 t Z s_Zt 6010C I 6A2AEI
7170A

AQ TAL Metals Diseotved EPAZfi-T t m.g t 2152/6Oi0C I cfiZAA t
7470A

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4

-f, General Chemistry 300, SM20238, SM2340B

-l \utrients 300 350.1, 353.2,365.1, SM2S4OB!C

{./L /

tfr ozoa

ROUX ASSOCIATES,INC. Page , :- 2 2476 0001y 100/SAP,APB

Well Sampling Sheet





Date:

Depth of Pump lntake:

TotalVolume Purged:

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 l2AO.7 / 200.8 I 245.2 / 6010C I 6A20A I
74704

AQ TAL Metals Dissolved EPA 200.7 I 2A0.8 I 245.2 / 6010C I 6020A I
74704

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B I

AQ Nutrients 300, 350.1, 353.2, 365. 1, SM2540BIC

b4'

ROUX ASSOCIA Pagel of2 2476.0001y 100/SAP-APB

Well Sampling Sheet

WeIIID:

DTW:

DTB:



Depth of Pump lntake:a 8O
Total Votume Purged: 2.5

It ,3'3

sample lD: L f;Y)1vV- Ot'L '-

Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA2OO.2 l2OA.7 / 200.8 1245.2 / 6010C l602AA I
74704

AQ TAL Metals Dissolved EPA 200.7 I 200.8 I 245.2 / 6010C I 6020A I
74704

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM254OB|C

.na

ROUX ASSOCIATES, INC. Page 1 of2 2476 0001y.1 oo/SAP-APB

Well Sampling Sheet



Date:

Depth of Pump lntake:

TotalVolume Purged:

a l-rr

Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 I 200.7 / 200.8 I 245.2 I 601 0C I 64204 I
74704

AQ TAL Metals Dissolved EPA 200.7 I 200.8 I 245.21 6010C / 6020A
7470A

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350. 1, 353.2, 365. 1, SM25 40BlC

qb

ROUX ASSOCIATES, INC. Page 1 of2 2476 0001y.'100/SAP-APB

Well Sampling Sheet

Well lD:

DTW:

DTB:

Sample lD: l{fi I f v '1.) { d4 eW Yv Sample Time:



Well lD:

DTW:

DTB:

-7?.s<?

Sample lD: C€{-n w 'C I Ll -
Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA20A.2 I 200.7 I 200.8 I 245.2 / 6010C I 602AA I
747AA

AQ TAL Metals Dissolved EPA 200.7 I 200.8 I 245.216010C I 6020A I
7470A

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350'1, 353.2, 365.1, SM2540BlC

'{* 0 z,t

ROUX ASSOCIATES, INC. Pase I of2 2476 0001y.1 0oISAP-APB

7 +2

Well Sampling Sheet



Ft

?h ot-t

ROUX ASSOCIATES, tNC. Page 1 ofZ 2476.0001y 1 00iSAP-APB

Well Sampling Sheet

Well lD:

DTW:

DTB:

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA20A.2 I 2A0.7 I 20A.8 I 245.2 / 6010C I 602AA I

TAL Metals Dissolved EPA 200.7 l2OO.8 1245.2 /6010C /
7470A

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4

AQ GeneralChemistry 300, SM2023B, SM2340B

AQ Nutrients 300, 350.1 ,353.2,365.1, SM254OB1C



NOTES:

Depth of Pump lntake:

TotalVolume Purged:

Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 I 20A.7 / 200.8 I 245.2 / 6010C I 6A20A I
74744

AQ TAL Metals Dissolved EPA 200.7 I 200.8 I 245.2 / 6010C 16020A
74704

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4

AQ General Chemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1 ,353.2,365.1, SM254OB|C

ROUX ASSOCIATES, INC. Page 1 of2 2476.0001y.100/SAP'APB

Well Sampling Sheet



Well rD: U'{ /1.!'l I Y -lJ{ wf
D',N, {'{{c.tv

Date: 17l ('{ lr a
Depth of Pump lntake: lZ1"C

DrB: l?-*.ZS TotalVolume Purged: 3

Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 I 2A0.7 / 200.8 I 245.2 I 601 0C I 6020A I
7474A

AQ TAL Metals Dissolved EPA 200.7 I 20A.8 I 245.2 / 6010C I 6A20A t
74704

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B|C

:?fr

ROUX ASSOCIATES, INC. Page 1 of2 2476 0001y 1 oo/SAP-APB

Well Sampling Sheet

Sample tD: {ffi/lvl "l}t lfr&" &if,! 'r Sample Time:



Date:

Depth of Pump lntake:

TotalVolume Purged:

tzltSl tto

Laboratory Name: Test America

AQ TCLVOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 I 20A.7 I 200.8 I 245.2 / 6010C I 6A2AA I
74704

AQ TAL Metals Dissolved EPA 200,7 1200.81245.2 /6010C /6020A
7470A

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540BIC

NOTES:

\e

ROUX ASSOCIATES, INC. Page I of2 2476 0001y 1o0/SAP-APB

Well Sampling Sheet



we,rD: fflUlW:018 """, 121 5f I b.
Depth of Pump lntake:

Tq&IVolume Purged:DTB:

Purge Start: Time: CPii: psi: Discharge Rate:

Purge End: Time: CPIUI: psi: Discharge Rate:

Time

DTW
(fi bls)
r0.3 ft"l

PR
(ml/min) [100-

500 mllmini

T

( r,,
t3%i

Sp. Cond.
(mS/cm)

t3%1

DO
(mg/L)

I10%t

pH
(SU)

[+10.1 units]

ORP
(mtz) [+l-
10 mVl

Tt"lrb

{NTU)
t10%l

Volume
Purged
{uallons)

Puroa lf,later Descri ption;

Sample lD: Sample Time: 

-

Labrotory Narne: Test America

Quality Control

Field duplicate

Matrix Spike

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 t 200.7 / 200.8 t 245.216010C / 60204 I

7470A

t0

AQ TAL Metals Dissolved EPA 200.7 / 20CI.8 I 245.216010C / 6020A
t v47oA

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO T"t"lCy""id- 335.4

AQ GeneralChemistry 300, sM20238, SM2340B

Etr)ilx assnelaTFs tHc Paoe I nf I

Well Sampling Sheet



weu rD: C'ftff UV - Date:

Depth of Pump lntake:

Total Volume Purged:

Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 I 2AA.7 I 2A0.8 f 245.2 / 6010C I 6A2AA I
747AA

AQ TAL Metals Dissolved EPA 200.7 l2AO.8 1245.216010C I 6A20A I
7470A

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ General Chemistry 300, SM20238, SM2340B

ROUX ASSOCIATES, INC. Page 1 of2 2476.0001y 1 00iSAP-APB

Well Sampling Sheet

Sample Time: t113 tr

AQ Nutrients 300, 350.1 ,353.2,365.1, SM2540BIC



Date:

Depth of Pump lntake:

TotalVolume Purged: \ [orr- s

' tg,

Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCS 8270

AQ TAL Metals EPA 200.2 l2OA.7 I 20A.8 1245.2 / 6010C I 6A20A I
74704

AQ TAL Metals Dissolved EPA 200.7 I 200.8 I 245.2 / 6010C / 6020A /
74744

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1 ,353.2,365.1, SM2540B|C

ROUX ASSOCIATES, INC. Page 1 of2 2476 0001y.1oo/SAP-APB

Well Sampling Sheet

WelllD:

DTW:

DTB:



weil rD: {. l}'frlnL A {) Date:

Depth of Pump Intake:

TotalVolume Purged:

/o t'7

Laboratory Name. Test America

AQ TCLVOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 l2OO.7 l2AA.8 1245.216010C I 6AZAA I
74744

AQ TAL Metals Dissolved EPA 200.7 I 200.8 I 245.2 / 6QI OC / 60204
7470A

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1 ,353.2,365.1, SM2540B/C

ca(

ROUX ASSOCIATES, INC. Pagel of 2 2476 0001y 100/SAP-APB

Well Sampling Sheet



WelllD:

DTW:

DTB:

Date: lLll
Depth of Pump lntake: 'ry

TotalVolumePurged: 5fi*f &'t 'S'

t1,rr'L

2 x t- fu{rh, ndyfr},,\c.@ qrrcl qclbuv h',
SampletO: { F fi1w' - t-Zl ^ GUt)

Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 I 200.7 I 2A0.8 I 245.2 / 6010C I 6020p.I
74704

AQ TAL Metals Dissolved EPA 200.7 I 2A0.8 I 245.2 / 6010C I 60204 I
74704

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B|C

ROUX ASSOCIATES, INC. Page 1 of2 2476 0001y.10o/SAP APB

Well Sampling Sheet



Well lD:

DTW:

DTB:

C €fn1n1 - AZL Date: _ 
jlf . rf jt,i _

Depth of Pump lntake: ll t I; i"l iu,., j-r,' ;
Total Volume Furged: ''-' t'i \,- _

1\ t+
?1 e.

Purge Start: i4 7o Time: GPIUI: J psi: 4o Discharge Rate: >?
Purge End: r 5Vo Time: CPM: 3 psi: cio Discharge Rate: >1

Time

DTW
(ft bls)
t0.3 ft-l

PR
(mUmin) [100-

500 mllminl

T

Ccl
13%I

$p. Cond.
(mS/cm)

[3olol

DO
(mg/L)
11O%I

pH

t$u)
[+/- 0.1 unitsl

ORP
(mV) [+l-
'10 mvl

Turb
(NTU)
11O%I

Volume
Purged
(qallons)

i"iqr i( 'Ll 350 )l o stl t,i.ci1 '1-4 
r 21,Y /s-- 5 3 rt"-

tblEa 1\"95 35o 5Lo o.6tle ld.sl a .a+ 2€i a a-o 5,2< L
ll z*'t 1> 11.s4 >$o 5. itr 0.rtq .?t ?.e, ) otlo b.o 7, oL

t5 00 I \.91 35o 5?e 6.t,0 t0.54 lda i0a a-O I "?t I

t5 0f la f, Ll 3ro f .t) 1].rls ta. s3 7. e3 j o'l o.O ,D.S L
I9 t0 13 q\ ?# 549 0-f tt tD. 50 7 a,l 3o{ o.o I?. :r u
15 ti I \ .tdf 15C 5. tg c.St4 tr, 7 e4 3t8 o.o t4. o t-
ts2-0 '13 l,+ 3fo 5. il, a.514 ,0 trs ?-a t 3 t0 a.o , f.7r L-

Purge Water Description:

SamplelD:4@ :f ,
Sample Time I :.-- :; u

Laboratory Name: Test America

AnarysE_
AQ TCL VOCS 8260

AQ TCL SVOCs 8270

7
r

Matrix Spike Duplicate
Aa TAL Mdals EPA 200.2 1200.7 12AA.8 t 245.2 / 6010C / 6020A I

7470A

NOTES:

hto,l,to,(,grml. ,& f ,n Ott?b
o^urt?,oi , iq,^{, :4,Fa ,00t02c,

IlonL2a,': 4 trA ou??f

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C / 60204
I 747AA /:, t i,i -7!t j.*2 1s sl

AQ TGL PCBs 8082

AQ TCL Pesticides 8081

A0 T"t rcy"rid- 335J

AQ General Ghemistry 300, SM2023B, SM2340B

A0 N"tui*t- 300,350J,353r, 36il
rr

Er.lilY as-qr}etaTFs tNe Paoe 1 nf .l

Well Sampling Sheet



Cpmw - A ?-\a Date:

Depth of Pump lntake:

TotalVolume Purged:

tzlfii tto
.-v l1All6,,*(f"

(
Sample lD: Ctrnfw - OZ3 - 6,,U SampleTime: i ZL (_:

Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 I 200.7 I 2A0.8 I 245.2 / 6010C l6A20A I
74704

TAL Metals Dissolved EPA 200.7 I 200.8 I 245.2 / 6010C 16020A I
74704

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ General Chemistry 300, SM2023B, SM2340B

AQ Nutrients 300, 350.1 ,353.2,365.1, SM2540B/C

NOTES:

ffl oo7z9
VW

ooglb

ROUX ASSOCIATES, INC. Page I of2 2476.0001y 100/SAP APB

Well Sampling Sheet



*",,r, C?A,4\N-U /6
DTW: #

wa, 718] 8

a"a, t4 Sil?p .

Depth of Pump lntake:

Tohl Volume Purged:

i4

Purge $tart: Tirne: CPM: psi: Discharge Rate:

Purge End: Time: CPMr psi: Discharge Rate:

Time

DTW
(fi bls)
t0.3 ft"l

PR
(ml/min) [100-

500 mllminl

T

fc)
t3%l

Sp. Cond.
(mS/cm)

I3%I

DO
(mglL)
t10%l

pH
(SU)

f+/- 0-1 unitsl

ORP

{mV) [+/-
10 mVl

Turb
(Nru)
t10%I

Volume
Purged
(oallons)

-a
Purqe Water Description ;

Sample lD: *--- Sample Time:

Labrotory Name: Test America

rality Control (QC) sample-r-
Field duplicate 

I

Matrix Spike I

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 t 20A.7 / 200.8 I 245.2 / 6010C / 6020A /

747Q4

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C / 6020A
I 7474A

AQ TCL PCBs 80S2

AQ TCL Pesticides 8081

AQ TotatCyanide 335"4

A0 G::-r1l cf,fb,ry 300

AQ Nukients 300, 350.1 , 353.2, 365.1, SM2540B1C

Dore I nf I

Well Sampling Sheet

EfutY AEeaiFIATE(: tun











wel tD: t Ftl')uu - L'.:?
DTv',, 35, ZO
,r., {$ ,6Q

I ovr,l
Sample ID: ,j tfmW- Dt2i 'bW SampleTime: I 3G

Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 l2AO.7 l2OA.8 I 245.216010C l602AA I
747AA

AQ TAL Metals Dissolved EPA 200.7 1200.8 1245.2 / 6010C l602AA I
74704

AQ TCL PCBs 8082

AQ TCL Pesticides 808'1

AQ TotalCyanide 335.4

AQ General Chemistry 300, SM20238, SM2340B

>5

ROUX ASSOCIATES, INC. Page I of2 2476.0001y 1 00/SAP-APB

Well Sampling Sheet

AQ Nutrients 300, 350.1 ,353.2,365.1, SM254OB|C





werrD: {,ftd|,y-0Z,ffi
orw, ?i,, q * ""."' \U{4 llV

DTB: lLT V3
Depth of Pump lntake:

{",j

Total Volume Purged: F-;

Purge Skrt: Time: IrriS CPM: q psi: ?ffi Discharge Rate:

Purge End: Time: CPM: rl psi: '?{t Discharge Rate: A

Time

DTl't'
(fl bls)
t0.3 ft"I

PR

{mUmin) [100-
500 mllminl

T
("c)
13%1

Sp. Cond.
(mS/crn)

{3%l

DO

{mg/Li
110%t

#,gxp(
[+/- 0.1 unitsl

oRp
(mV) [#-
10 mM

Turb
(Nru)
I1O%I

Volume
Purged
(gallons)

i t-+ ,"l.{.rr -t v.L$l 1,71 llt
4-i,l /<-' l, fi"2

lLt { s ZLTft b1+ Y{a 1'? lt :
t!) *x Y

1\" A t" .r:l i(r- ldC* I 
"1 5 >(, l( 1q *z< qq(+ ab

?'rt qL.ct L I*r l-. t4 e' ,1*1 /, 3'l It.7ti 17 1,) OR
17 -p.t

.,' I J 4i; 1,?-ju, /.1) ?i\ ./t l
1:> IG LiJ 11t I .rt, \3X -A'+

ll,3t ict- _7 --t' Ja, ., l,t"i 11 ,7-4 - ar1 R 4
f,t# rdL 'r+ (-2 u L+{Z L 34 -i-.-z I'5

'-r.*J,1 iU ?.lu t-' 4'- \
,;,IU .v1. -r? ?2r<

it?; ItD ->. t74 .+* i"le,5 -Wt,
t -, -1 "'ff,/ -al ; 'a

l,t-lv ll.trr -172 -:.:*' i

', t>, i vt '2 l)? {5 71 7*t
l4"f:l <n l,7x "l
?-{.ik S t' , tr-'(i) t ,t-4 ll,7b 4W tqz -'7

t:<< S.,tr -- (rLLr | "7,v* t.12* It -t.g/- lbq
,1

t? L

Samole Time: I a'qE
Laboratory Name: Test America

Qualitv Control (S) sample Analysis

Field duplicate AQ TCL VOCS 8260

Matrix Spike AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Merals aPA20A.2 I 200.7 1200.8 1245.216010C I 60204I

74704

NOTES:

AQ TAL Metals Dissolved EPA 200.7 1200.8 I 245.2 / 6010C / 6020A
I 74704 Y

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4 ,\
AQ General Chemistry 300, SM2023B, SM2340B >(

1Pr)ilX ASSr}(:TATFS lNe Pe f1

Well Sampling Sheet

AQ Nutrients 300, 350"1, 353.2, 365.1, SM2540B/C



WeIIID:

DTW:

DTB:

Depth of Pump lntake: V1 1

U {
Sample D, sample Time:

Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA2AO.2 I 20A.7 l2AA.8 I 245.2 / 6010C l602AA I
74704

AQ TAL Metals Dissolved EPA 200.7 l2OA.8 I 245.2 / 6010C I 6020A
74704

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4

AQ General Chemistry 300, SM2023B, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM254AB|C

07 A:a 3

ROUX ASSOCIATES, INC. Page I of2 2476.0001 y. 1 00/SAP-APB

Well Sampling Sheet



wetrro: ,e.ffnN - OAi

DTW: 4* . il-
Date: l.-t lc:; i ,V _

Depth of Pump lntake: ,.{+- S'i, . ; , t' t. i, t i t,,, ""L

Total Volume Purged: i i', .'-; l..

Purge Start: ,36 0 fime: CPM: 3 psi: fo Discharge Rate: >1
Purge End: tb* Time: GPM: 3 psi: q0 Discharge Rate: >1

Time

DTW
(ft bls)
t0.3 fit

PR
(ml/min) [100-

500 mllminl

T

rc)
13%l

Sp. Cond.
(mS/cm)

I3%I

DO
(mg/L)

[10o/ol

pH
(su)

[+A 0.1 unitsl

ORP
(mV) [+/-
10 mVl

Turb
(NTU)

ua%1

Volume
Purged
(qallons)

lSio 4s.u) 25o 5. 
,lb D.ir5f {+ .119 l.s3 6i" {:, SLI 3 A.S L

tb r< h1 ,4(t ) {*o o.dV b. vxq Ila .4 1 1.{B Q5r & ot-( ? ,"t< t-
\N u 1.q1 ) {ft {-a.tt, n ,54.5 tu .t4 ?,14 O4 a 1'1 S.AL_

t \z< lx. u) 25 (t io.lq 0. 5',15 b +.dr
-.1 "?t 3ofr 8?,o b"2S I

tX )o ,.{r.00 2_50 u.s3 617 lo 31 7. +o , L',J) et.+ ?-sL
t13 f 14",qot 2-;o b.qrd 0.51e ln.lX 7.57 5tg o.o 3.lt L
i\ 40 4s .oo Lfo 1.0? a.5qt t.o Ir{ 1"b3 3,? o.o io . D L
11 Lid LlT.qct 2_56 1.oit 0.r?/ u. ra 7. sb aa4 o,o I.aY L
t35D lll.qot A)l\ '7 A7 6 ( q( (^ ll a.b+ 3{f n,o la-r r

Purge Water Descriplion:

Sample lD:

Laboratory Name:
Cf ruu,r - rfi\- Gv{ Sample Time:

Test America

luality Control (QC) sar

Field duplicate

Matrix Spike Y

Matrix Spike Duplicate AQ TAL Metals EPA 200.2 t 2Aa.7 / 200.8 I 245.21 6010C I 6020A t
74704

NOTES:

h,tnAlo(. .,?r q,,f., * f fl arrqt

lrrnnrii Ao x,', $ f,ft 0{J\o zD

I-{tr,t'a,# PAnrotrl ,

ROUXA$SOCIATES. rHC.

AQ TAL Metals Dissolved EPAz-!tA7 I 2AA.8 1245.216010C t 60204
I 7470A I ., ;i t ,*t t .z ti

AQ TCL PGBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4

AQ General Chemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B/C

Paqe 1 of I ^.- ^

Well Sampling Sheet



Depth of Pump lntake: * 5 5

{Rf *

<iq tt c:

1, cto

Sli qnaq , u*fll sh ta oW (

Laboratory Name: Test America

AQ TCL VOCS 8260Field duplicate

AQ TCL SVOCs 8270

AQ TAL Metals EPA2O0.2 I 200.7 I 200.8 I 245.2 / 6010C I 6420A I
7474A

AQ TAL Metals Dissolved EPA 200.7 1200.8 I 245.2 / 6010C I 64204I
747AA

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4

AQ General Chemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540BlC

rtW

lqdd r frnzo7

ROUX ASSOCIATES, INC. Page I of2 2476.0001y.1 00/SAP-APB
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'A *6W Sampte Time: I

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 I 2A0.7 I 2A0.8 I 245.2/ 6010C I 6A20A I
74704

AQ TAL Metals Dissolved EPA 200.7 I 200.8 I 245.2 / 6010C I 6AZAA I
74704

AQ TCL PCBs 8082

AQ TCL Pesticides 808'l

AQ TotalCyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B|C

ROUX ASSOCIATES, INC. Page 1 of2 2476 0001y.1oo/SAP'APB

Well Sampling Sheet

Total volume Purged: \,j^o\



Well lD: (.$-fr4t,u 'r', i i
Drw: Llq z{

Date: t4 C'.,/ tU -

Depth of Pump lntake: 'l 7 t' b,' ,,: *' ,^z ;
Total Volume Purged: i ;: .-i b e

Purge Start: OQ"t o Time: CPM: ,l psi: tlo Discharge Rate: 5"e
Purge End: ltlt: Time: GPM: r-[ psi: 1o Discharge Rate: (:)

Time

DTW
(fi bls)
t0.3 ft"l

PR

{mUmin) [100-
500 mUminl

T
(oc)

f3%l

Sp. Cond.
(mS/cm)

[3o/oI

DO
(mg/L)
fiAYol

pH+ll4
(SU)

t+l- 0.1 unitsl

ORP
(mV) [+/.
10 mvl

Turb
(NTU)
11AYol

Volume
Purged
(sallons)

,ula blq.00 l{D d.nn 0. Er:} 1"{3 G.?? 7 r^tr tq.3 r -r t
\ .J\ L-

rc r6 41 a t50 Li."o 0-4t4{a bqD .f io3 1 .t
J /L/ t2-4 ir lo u-

t0a I 11 ,r(,X l5n { .r1 0- 5,1 3 ?. aj 5..?>t, 3io ?"nl {^r(L
I o,\ 4 u4-at I5a tt sb 0"161i tt, tS 5.rof 3at *1" tt D (p.(vo u
I oa?' Ltq.)\ r5D 4.Jut o.5qr I. rra 5.btt 3a'5 l.)j 7. oso r-

lo35 4q.e) t5& \q1 x 644 'l t{. ))J 3t5 C.ro I
g.)fL

Jo 4o qq. a{ tsa "{.} q fr .6n\ ?- la 5j{ 3 Ab A .0 q.a
ibrt{ \4.tx l{t't h.li n "r,Q4 b .s\+ t4. 10t 5a7 oo q "ls
rDSo uE-x< { 1t) 4. 1a o .3"1b ?.or 4.<2 )Jo O.n /l).< L

105 1/l. itO 4.rto o.!qb ,'1V Ll .1 tl 331 o.o Il.2s- t
t60 Lth - r50 t4.t? r. Lol 1.iq {. u, 3tt n. O rZ.D L

0\ ila r5{) \.115 n.Klq u. zq "i' q el aie o,o ra.lrL

Purqe Water Description:

Sample w: LFfnLtj - 0 31 r; W SampleTime: I \ lO
Laboratory Name: Test America

Fbld duplicate I

Matrix spike I x
I
V

Matrix Spike Duplicate K
AQ TAL Metals EPA 200"2 I 2A0.7 1200.8 I 245.2 / S010C 16020A /

747AA

NOTES:

- 
*x 

ul . ,. , ,..- Vt,. .n,.. .. t..i ,.N .!,t,. .-

1n.., ! t/1t.14 !.1 .' .:. i ul.; |./): ! ' ;.ti'41i.').'.-

- 

/
rl ,1 rrii , fi'rjxzi:/-u, l;l ,4 1r,,,i?,:: i:
,1.1(,tt|.i: iqi':, .

.J

1"10,'', [i,,, fffi "* c), Ll'] (- t;ninLt 1'?3"' -utFf'?

AQ TAL Metals Oissolved EPA 200.71200.8 I 245.2 / 6010C 16020A
I 7474l. Y

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ General Chemistry 300, SM2023B, SM2340B

A0 Nrtri*B 300, 350j, 3532365J, Slt,lz

(

V

Roux AssocrarEs- lxc- frlarlAct {,truw* FA ff$?lPase t r,f 1 1M'SAP-APBm

r1 1€r ]o be'1 0Pll rlc\- (At{Ura'lr. (lrr."t-cicec{ u-i fnge.peizclarrt- Trrultr h ne -?,t{0f
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Well Sampling Sheet

AQ TCL VOCS 8260

AQ TCL SVOCs 8270



weu rD: i f lytti/ - Ci 
'j4

Drw: {:4 1*
o,*= j zLtZ it b

Depth of Pump lntake: * {OO

TotalVolume Purged: 3 O r:, t(]h n I
<)

DTB:

Purge Start: ujh Time: CPM: g psi: foO Discharge Rate: q
Purge End: b5 Time: CPM: ? psi: Ln Discharge Rate:

Time

DTW
(ft bls)

t0.3 ft"l

PR
(ml/min) [100-500

ml/minl

T

fc)
13%l

Sp. Gond.
(mS/cm)

t3%l

DO
(mg/L)

tl OYol

pH
(SU)

I+10.1 unitsl

ORP
(mV) [+/-
10 mVl

Turb
(Nru)
I1O%I

Volume Purged
(oallons)

t* i i ''t4v, rb '1t 6 h to'i tg n 4.1
, -'a z). nnA X

J30 c,'2.k1 4 r-t') ,55 1*€1 J nc, 1 .oG Lq4 {nh Y
r(\) 51Kt1 ..\t

*7 
t{1 ic, I 3,',iL, "7,o'a ?74 (l b,3 I

t0Lic r:t-7.nc: '3cxr 7.tLt ,1t*.7 3,qL ,n<?
"Al

an(
to"l5 52,.kO irrr 3,35 L+g qq,R

lo6o t :; ; :.r*-. -4c't t tr, cr 7el ?.30 +21 ;-75 V)3 + Z Ac.1 ba
r a66 q4 f,o j5c.r'r inQ t6c ici 3.Lq 7 2,1 7a r: 50,Z U

It crql *9 $a 3co b"53 7o'7 l.ltl '1 ,3-i 2b7 3(n,5
lfi :) 25. b( lorr h 1-l ,1cZ 7zg 1.35 Ztal t3.4 1 ff ({an

ilto \'4.W )€\- I. ilb ?I't L' 1tg '1,'z.l ZbV U".12
\t6 57,$c 7ca 7.5o ,bQ o 3,o{ 7.3"t Ztal (5.or\ Y 4a //ot,
t1rt 57,'lo - {"} 1.1"1 ,RZ A-qa ,3Q 7i,$i o. oo

, {2.6 5'1.Lc 3ocl 1$3 .{.*G 2.88 t.3z *+(-, 6.oO Sa.lb r€

purse water Description 
= 
fit lri, i h bnrnn cl c,.r1t, h Cto r

SamplelD: CFrtnW - O3tf - (a\ /
Laboratory Name: Test America

Qualitv Control {QC) sample Analysis

Field duplicate AQ TCL VOCS 8260 r
Matrix Spike AQ TCL SVOCs 8270 X.

Matrix Spike Duplicate
AQ TAL Metals EPA?OA.2 I 20A.7 I 2A0.8 I 245.2 / 6010C I 64204I

74704

NOTES:

l\t ritr-

AQ TAL Metals Dissolved EPA 200.7 I 200.8 I 245.2 / 6010C I 60244I
74704 \(

AQ TCL PCBs 8082

, t Yftttr.>x AQ TCL Pesticides 8081

dor q+lozs AQ TotalCyanide 335.4 ('
AQ GeneralChemistry 300, SM2023B, SM2340B X

x
ROUX ASSOCIATES, INC. Page I of2 2476 0001y 100/SAP-APB

Well Sampling Sheet

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B/C



werrrD: U?{YW -C35 Date: tel\7lit*
orw' tlt ,ltj
DTB: 1 O, 5Z

Depth of Pump lntake: N l@1

Total Volume Purgea: 3, 5

;?45

waterDescription: irtu tla'eiv ft, (t-oqr, ft ic-tnl *tkr S,n\rl\
Sample to: ifffirrti *Djr: -

Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL lvletals EPA200.2 I 200.7 I 200.8 I 245.2 / 6010C I 6020A I
74704

AQ TAL Metals Dissolved E?A200.7 I 200.8 I 245.21 6010C / 60204
7470A

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM25AOB|C

ROUX ASSOCIATES, INC. Page 1 of2 2476 0001y 1ooISAP'APB

Well Sampling Sheet



I

Well lD: t'-'{ lt,'Uv'C - f
/..2Drw: b ) i->

oate: l2-)-:-!:
Ilepth of Pump lntake: I aD 0, 6
TotalYolumePurged: 

" 2'o

Purge Start: Time:
't 2 .---1 /-'
i '-l ./:-) CPM: .l psi: )5n Discharge Rate: C

Purge End: Time: "t"iE CPM: 4 psi: i5u Discharge Rate: 5

Time

DTUT

{fi bts)

t0.3 ft.I

PR
(ml/min) [100-

500 mllminl

T

fc)
t3%l

Sp. Cond.
(mSicm)

t3%1

DO
(mg/L)
110%t

pH
(SU)

[+/- 0."1 unitsl

ORP
(mVi [+/-
10 mVl

Turb
(NTU)

110%l

Volume
Purged
{oallonsi

9b-vo il)[ t|,'4= L).1ird L(t .tx 1-tJ""> ,- -..-'^>YL'> i\/,*

<1-ll ?'i , l,''<ta) ,/. . v ,>

-l.[: 
r 0.4rr\r {43 7',7t,t t'1l\)

-ina)?->. ( ) <) "Lt"4 '.''1trl v-. Ytll; l'L 11. t ).i-/A)
,{ i.,')' tt-) /, 7'{ '-l 't 

--
)l.r'

?'j- 

^
rlv

?}r Q 
",, 

-i'
7,17 b.ual *a+ 7,'7r ,,/1tA

e-1).'-r /,Lt-4' n-r
"7t i) c; -14{>,2- i -

'7 7L b 2-$)t /t 
-..^(\- , )-,- /3., a<v)> ).'(

/-4c /\ - 'i'i? v, --:. 7,'t: 0 tirf d. ./_ + / 1< )i_;;+'t, U.CC
'.+ 11 {,,,i'|4, 1i4 .'\ , i- {'iq 1.!E v rlc/t) +
\t a'c 71 / 7ro Di K'. "t;,

'---=:
-.1 ,t/- OCD I t,.

purqe waterDeecriotion: f l-/ l.r t)Mt,',,1:ila/i,i.4,41,., r*, Ztid-,
Sample lD, Sample Time:

l*abrotory Name: Test America

Matrix Spike Duplicate
AO TAL Metals EPA 200.2 | 20A.71200.8 t 245.216010C / 60204 /

74704
AQ TAL Metals Dissolved EPA 200.71200.8 I 245.2 / 6010C 160204

I 74744

AQ TCL PCBS 8082

AO TCL Pesticides 8081

AA lbt"l Cy""id" 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AA Nr*-rrrtJ00,3t0jW

Pr)IIY ASSrI(:IATFS IN(: Paoe I nf

Well Sampling Sheet

Analysis

Field duplicate AQ TCL VOCS 8260

Matrix Spike ACI TCL SVOCs 8270

tIOTES:,.

ph),4 h/4 TtcWW



{r I
LUI

iu

w

Well tD:

DTW:

DTB:

v't Date: ilft /i '{,

Depth of Pump lntake: l{l }1 ,'-)6q.c4o
rDb -r I Total Volume Purged: 3,Ll

Purge Start: IL 41 Time: tt-lLt; CPM: 4 psi: rc Discharge Rate: ")
Purge End: IL E Time: W CPM:

ti*r psi: ZCIL Discharge Rate: e#\
\C}EG

Time

DTW
(fi bls)
I0.3 fi*l

FR
(mUmin) [10&.

500 rnUminl

T
('c)
l37ol

Sp. Cond.
(mS/cm)

t3%1

DO
(mglli
110%l

pH

ISU)
[+10.1 units]

ORP
(mV) [+/-
10 rnvl

Turb
(Nru)
t10%l

Volume
Purged
(oallons)

Eo-t ffi.qo '4t 6K1 il.q'71 q.K4 tr 1-5f/ [1 ?\ o-2<
l<r,X ?4 *t 250 b.bf qllt b41 fi.43 5t\L qtrq o. s\
qln4 tr4,7{ z1.Y) tn.?l) q71 w.z €r.f4

"3u
2t.V o.75

lSif f4.E '.4-U to.t+ A.q'7* q.qLt s.rc '/r1 4.rZ /.n
tqi7,.3 tr rl.w) 7.4n /lD b.>11 -\ '1,42 /1 q 15 ?42 kq< .n
tq79 ;?47 lr) lL n.5n q.7?-- Earu 2qs o06 /.q
i*4-4I l^.4 ^) 29D a.Loi r,6g0 t .lV Ft"14 715 100 f7q
l14q ?-iD lnlr, n._5R L+ l' q.-7* 2r'1q G 6'a

t.r L q.qvq uL. i,, i- . {'rA {*, q4 e7t 44, t +rfrS I
{4 ua )/ L-,{ ' 1,q z --rr'', k'*a \r1 *5 -fts- u"q
olqz Zvil 75 n.o^ It.J

I"r; r dri +. , r,.= .' lr, LLE{ tr? )x
Ylu?, 7r,P Qr< -:l t) .4{ .qq <t i ,'. /.o

punqe n arer Descripfion t lnll *lhr ofu t:W (l,Oi/U b.A UUntzzr" ,6 prn*
Sample lD

Laboratory Name

(FA't ' '..R- *Elr{ " d"amprerime:_.jff
Test America

Quality Control {QG) sample Analysis

Field duplicate AQ TCL VOCS 8260 X
Matrix Spike AO TCL SVOCs 8270 k

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 t 2Ao.7 t 2W.8 t 245.2 / 6010C / 6020A /

7470A.

AQ TAL Metals Dissolved EPA 200.7 120A.8 I 245.2 / 6010C / 6020A
t 747AA X

AQ TCL PCBs 8082

AO TCL Pesticides 8081

AQ TotalCyanide 335.4 K

AQ GeneralChemistry 300, SM2023B, SM2340B K
AQ Nutrients 300, 350.1, 353.2, 365-1, SM2540B/C X

lffell'Sampling Sheet

-l 1..,t'1
j '. ; ,

i

j
fl

E rrl tY AGCTTF|ATEC tlft^ D^^- I n*' 1



weil rD: C i:fff Vv" -OH Date:

Depth of Pump lntake:

Total Volume Purged:

sampre tD: crfiw- 0t{0 -bvJ Sample Time: I 5-t C
Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA20A.2 I 200.7 I 2A0.8 I 245.2 / 6010C I 6A20A I
74704

AQ TAL Metals Dissolved EPA 200.7 I 2AO.8 I 245.2 / 6010C / 6020A /
74704

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ General Chemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1 ,353.2,365.1, SM2540B/C

rACu;l
?fio

ROUX ASSOCIATES, INC. Page 1 ofZ ffiru.ooo,r', oor.oo-o*

Well Sampling Sheet



*^,,r, ff /Llallf*\)L*')*

DTB: V7.D3

,o,, lLlSjj
Depth of Pump Intake: _ _--
Total Volume Purged:

Purge Start: Time: CPIIil: psi: Discharge Rate:

Purge End: Tirne: CPM: psi: Discharge Rate:

Time

DTW

{fi bls)
f0.3 ft-l

PR
(mllmin) [100-

500 mUmin]

T

fc)
13%I

Sp" Cond.
(mS/cm)

I3%l

DO
(mgll)
f10Yol

pH
(SU)

[+A 0.1 unitsl

ORP
(rnv) [+/-
10 mVI

Turb
iNru)
I10%1

Volume
Purged
{oallons)

Purse tlrater Description :

Sample lD: Sample Time:

Labrotory Name: Test America

Analysis

AQ TCL VOCS 8260

AO TCL St/OCs 8270

Matrix Spike Duplicate
TAL Metals EPA 200.2 t 20fi"7 I 2AA-8 I 245.2 / 6010C I 64204I

7470A

NOTES:

AQ TAL Metals Dissolved EPA 200.7 i 200.8 J245.2160i0C i 60204
I 747AA

AQ TCL FCBs 8082

AQ TCL Pesticides 8081

AA T"t"rcy"t d.335"

AQ GeneralChemistry 300, SM20238, SM2340B

A0 Nrtri""t* 300, 350J,3532" 3ffiJ,

Frr)ilY assnetaTtrs txe Prre I cf I

Well Sampling Sheet



wen lD: C irt) l Vt, - t: '' t :>

o*,, t 1'. .}jl--------:--
ore' (C Z- C":C:

oat6; l-- i i'i iiL
Depth of Pump tntare,'" tI L

-t

TotalVolumePurged: ''"' ,1,.i,,li. ,l ;,

Purge Start: Y:t7 Time: CPM:
.4
.1 psi: yc Discharge Rate: wt7

Purge End: lum Time: CPM: psi: a0 Discharge Rate: q

Time

DTT'V

(ft bls)
t0.3 ft-l

PR

{mUmin) [100-
500 mUminl

T

fc)
f3o/ol

Sp. Cond.
(mSicm)

13%I

DO
(mgll)
[1Aolo1

pH
(SU)

[+/- 0.1 unitsl

ORP
(mV) [+A
lOMVI

Turb
(Nru)
11O%I

Volume
Purged
(oallons)

I . i.. lrL t 5.t) d.. 1i.Z "r5 4-,'v'Z tiL (!,

ier,(.l 5 r.vO 3 nr: 5.'iZ fi,515 71-) ,i (t 2u r; I ?t)
11;ls 5A.\aO leF 5.61 t-rBu' tO.u8 '1,\3 'z5z I 5:1 I il,.
,F> i2)) Fl ) .L"t) lCt-] ,),w r>6c lc."Jr: T, -t\d 262 t*5 J

\ 5"3q 62.Go 3 ct: uls9edL
\ S Lt-ii .$a.vc TtQC 5,11 ,';j lc lo, uit 1,b} zr+* lYa 7,t
i5Lr8 Szrob >{t a 5 $3 5"tt lo. .l -+ 't.Lala 24r r l{t /l

tb 6z 9? rnr') )l r' \- s.q& 5,o3 ,bL ,,pI r.'/ (J )d toY
'tr'? . | *{ 1r) r) 5,qs o-)L, L tc t, 1,65 253 a ..1 

".Ja/ I

Purqe llYater Description: ' L.l. L , .--

SamplelD: Gkll1"vv " t tt-i L i,'t Sample Time: lU- (,(-,
Laboratory Name: Test America

rality Control r

Field duplicate

Matrix Spike

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

I
Y.

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 2a0.7 1200.8 I 245-2 / 6010C t OA20A t

747AA

AQ TAL Metals Dissolved EPA 200.7 1200.8 I 245.2 / 6010C / 6020A
I 747AA V

AQ TCL PCBg 8082

AO TCL Pesticides 8081

AQ General Chemistry 300, SM20238, SM2340B

AA Nrt i""t" 3O0J501,3534 3651, $

Etrl!IY ARqNNIATTS INl1 Dacp .l nf 1

Well Sampling Sheet
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Dnff: 5 j *tl

DTB: ,:,; tii Total Volume Purged {< L-

Discharge Rab:
Purge starh I OAg^e Time: CPM: r
Purge End: 6ot flt Time: CPM: 4 psi: {U Discharge Rate:

Time

DTW
(ft bls)
f0.3 ft.l

PR
(mUmin) [10G

500 ml/minl

T

fc)
13%1

Sp. Cond.
(mS/cm)

l3Yol

DO
(mg/L)

UAYoI

pH
(SU)

f+/- Q.l unitsl

ORP
(mVi [+i-
1S mvl

Turb
(NTU)

11O%I

Volume
Purged
(sallons)

4on <ii (1r^ )Oo 7q3 . )13 J \/-i u.11 - rJ9 3't.3 4
)Lol os fr.0, 1 {lr) '7. na c -llJ 0 &. :r +.t{ 15(] .?s.r Ll.r tl to st 8< 300 aaat" 1+ ia) ). t+l l.{a )t"l -i? ? U.o t-1t; 5r ,st )L) l. a} 7UJ <"uv 7.43 tLt 8 -?1. o 7.f L

'l 4o f j.A5 3oo .e5- laet f. Jji ']. ,13 tLl{ ta. q ?.o u
0qa 3 t.8< 3DD 1.J3 n" blA 0.og 1 q'b tqt to.s ro{L

130 SI Bb .JL L 1-c7 A.\r++ 1. tt -r. tiS -t3s- a.( 7"rJ t--si (h5 5n0 0'5 O.tsUE ,) tlE L-l * *11Q c trt\ 13.5 t0q40 > t. w> E0a i oi c U(aLl A" fCI 1.Liq I L?, r) t5 o L

Purge Water Description: i) ii , r-, il rr4 d [i] yrr'

Laboratory Name: Test America

Quality Cgntrol (QC) sampte Analvsis
Field duplicate AQ TCL VOCS 8260

Matrix Spike AQ TCL SVOCs 8270

Matrix Spike Duplicate AQ TAL Metals EPA 200
7470A

NOTE$:

blattor ,4 ? k, at t qV

Confiol ft*j, * P* Oaz+
l-trryrbo^ #' Flt Oio.Orl,

ROUX ASSOC4TqS.,|NC_

AQ TAL Metars Dissorved EpA 200.7 t2oo.8i 245.2 / 60r0e/ 6020r
t t47OA 4 etd fi t+ e,"r! (

AQ TCL PCBs 8082

k
,(

-
-

Aa tCL Pesticides 8081

AQ TotalCyanide 335.4

AQ General Chemistry 300, SMA023B, SM234OB

AQ Nutrients 300, 3S0.1, 353,2, 365.1, SM2S40B/C

Paqe I of I



weu rD: CFinW _6.t44

,*= 6b.h
DrB: ee3 .q5

Date: lZl
Depth of PumP lntake: '- .,, . i, 

'--)

Total Volume Purged: I j;.., 'ir''; )

Z 4attcn

Sample to: C€rztW-C q4C.-
Laboratory Nar:e Test Arnenca

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 I 2.AA.V / 200.8 I 24s.21 6010C I 6A2AA I
74704

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C I W)OA I
7470A

AA TC- Pesticides 8081

AQ Total Cyanide 335.4

AQ General Chemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B/C

NOTES:

TAtotz=
o 7o1
ia

ROUX ASSOCIATES, INC. Page 1 ofl 2476.0001 y. 1 0O/SAP-APB

llYell Sampling Sheet
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ROUX ASSOCIATES, INC. Page 1 of2 2476.0001y 1 oo/SAP-APB

Well Sampling Sheet

Date: izl t'i I lG

l?C x{or

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

TAL \,retals EPA 200.2 I 200 7 I 2A0.8 I 245.2 / 6010C I 6024A I
74704

AQ TAL \|e:als Dissolved EPA 200 7 I 200.8 I 245.2 / 6010C / 60204
/4/UA

AQ TCL PCBs 8082

AQ TCL Pesticides 808'1

AQ TotalCyanide 335.4

AQ General Chemistry 300, SM2023B SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540BlC



Date:

Depth of Pump lntake:

Total Volume Purged:

Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 I 2A0.7 / 200.8 I 245.2 / 6010C I 6020A I
74704

AQ TAL Metals Dissolved EPA 200.7 I 2AA.8 I 245.2 / 6010C / 6020A
74744

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ General Chemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B/C

NOTES:

0ff

ROUX ASSOCIATES, INC. Page 1 of2 2476 0001y 100iSAP-APB

Well Sampling Sheet
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"Ut {4t tnl
c*t/
*w.9kr,

Well Sampling Sheet

o*' 4tr.C 5 -

Date:

Dep8r of Pump lnhke:

Tohl Volume Purged:or", I'tp I "?fr

SamplelD: Sample Time:

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

TAL Metals EPA 200.2 t 2AA.7 / 200.8 I 245.2 / 601 0C / 6020A /

AQ TAL Metals Dissolved EPA 200.7 I 200.8 I 245.216010C / 6020A
I 74704

AQ TCL Pesticides 8081

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2,365.1, SM2540BIC



Dnv, itlc 5'7
Date:

Depth of Pump lntake:

Total Volume Purged:

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 I 20A.7 I 2A0.8 I 245.2 / 601 0C I AA2AA I
7470A

TAL Metals Dissolved EPA 200.7 I 200.8 I 245.2 / 6010C i 6020A
7470A

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM254OB|C

ROUX ASSOCIATES, INC. Page 1 of2 2476.0001y 100/SAP-APB

Wetl Sampling Sheet

DrB, l'W*.qS

Water



Deprh of Pump tntake: I I t-OC

'{t{t q/

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA2OO.2 I 2A0.7 / 200.8 I 245.2 / 6010C I 6020A I
7470A

AQ TAL Metals Dissolved EPA 200.7 1200.8 1245.2 /6010C l6020A
7470A

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM254OB|C

ROUX ASSOGIATES, INC. Page 1 of2 2476.0001y.10015AP-APB

Well Sampling Sheet

Sample lD:

Laboratory Name:

Sample Time: 4f A

-

I



Well lD:

DTW:

DTB:

<YAnW-*t4 1) "'| ,t'
1 ' t-

*'ti#,

Purge Start: Time: ; "lit' i- CPM: t psi: 2'-t\ Discharge Rate: S
Purge End: Time: W{e CPM: q psi: 7ut Discharge Rate: 5

Time

DTW
(ft bls)

t0.3 ft-l

PR
(ml/min) [100-500

ml/minl

T

fc)
l3a/r1

Sp. Cond
(mS/cm)

l3o/ol

DO

(mg/L)
t10%l

*
pH

(SU)

[+/- 0.1 units]

ORP
(mV) [+/-
10 mVl

Turb
(NTU)

t10%l

Volume Purged
(oallons)

fiLL fi.s{5 q3) b5L+ 24 I
:1 i \y I- 13 0;4

t:.',n/7
l1 J4-I K-4: )C o.s

irts.i 4 ::# 'i ,l:
,' -f i:' 173 t"Gv | 2- ZE7 -,:.>l "1 Lt Li FI.-?S

Ic, #f rR+ yry {}-€L+ .+3 lz.tz ,; I". i (-o
7"/ ?..--1, t2.

,,
!*t i.2\

t{ir4-3 U,{
'?'7 t, -;i /-s

iR "-?l*) a
-*: r r C"ur Y 8<1. tt.'{4 12 t--7s

I\,q 7
ri tt -1..i w, i'. ( :. :- '-'?lJ

L

-7 vs i l---r 1.--, ? .c);

d4)7 ,': .t'--\ n q.i+ *.tb ll ,11 il4 t)q 7-'Z
1 i ?*U Il-toz Z

1

g*tLt {j.'r5: .t i,

v{t fi o+4 r.' . '7.

I u.Lr'l f. tv to< .{,-r- -<

I <-alL i l'{:,5 t.t ) t>3 ?3
lqq g vLl i.v 3 ''-i, tl{.1 3-s

I ?,15 o,qo4 ,'' , itt I ';t,r- iei i '' -+-'
tli' I 3.1

ffio,, -*4,{? ..e:ii't*,y,. =r'ltt|*' : 
,' L " -,i uAz-:n

sarnpteto, {'i--'. iii " 'L-i+t,r -;',;' SampleTime:

Laboratory Name: Test America

|1 =);i't\&1Lj

Quality Control (QC) sample Analysis

Field duplicate AQ TCL VOCS 8260

Matrix Spike AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals ePA2A0.2 I 20A.7 I 2AA.8 I 245.2 / 6010C I 6A2AA I

74704

NOTES:

Jw'Da'FrtolM

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C 160204 /
747AA. x

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4 X

1 t,tl
{ri l,'r'uf Y-Lff AQ GeneralChemistry 300, SM20238, SM2340B X

AQ Nutrients 300, 350.1 , 353.2,365.1 , SM2540B(C K
ROUX ASSOCIATES, INC. Pagel ofZ 2476 0001y.100/SAP-APB

Well Sampling Sheet



6{.(o

ff zlL
Depth of Pump lntake:

TotalVolume Purged:

tnwf,
sampleTi*",%

AQ TCL VOCS 8260

AQ TCL SVOCS 8270

AQ TAL Metals EPA 200.2 I 200.7 / 200.8 I 245.2 / 6010C I 6A2AA I
7470A

AQ TAL Metals Dissolved EPA 200.7 / 200.8 1245.216010C l6A20A I
74744

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4

AQ GeneralChemistry 300, SM2023B, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B|C

ROUX ASSOCIATES,INC. Page I of2 2476 0001y.1o0/SAP'APB

Well Sampling Sheet



Date:

Depth of Pump lntake:

TotalVolume Purged:

Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 I 20A.7 I 2AO.8 I 245.2 I 601 0C I 6A20A I
74704

AQ TAL Metals Dissolved EPA 200.7 120A.81245.2 /6010C /60204
7470A

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B/C

ROUX ASSOCIATES,INC. Page 1 of2 2476.0001y.'1 00/SAP-APB



,*, J3, L'{
DrB: ;'S .:"i

oate, iZ"ltzll
Depth of Pump lntake: ;7 7

,-'
Total volume Purged: ( i;" , ; ; J" ;

Purge Start: 1.4IL \5 Time: CPM:
.- psi: l3o Discharge Rate: q

Purge End: t3(r Time: GPM:
*-)

psi: ,,)*r>() Discharge Rate: q

Time

DTW
(ft bls)
t0.3 fl"l

PR
(mUmin) [100-

500 ml/minl

T

fc)
l3o/o1

Sp. Cond
(mS/cm)

t3%1

DO

{mg/L)
t10%l

pH
(su)

I+l- 0.1 unitsl

ORP
(mV) [+l-
10 mvl

Turb
(Nru)
110%l

Volume
Purged
{qallons)

? 2r>
l" - )\-' 1?,,:t a ?_fln f.'+ I 0' €:-

J +u *l 
'-l Ld zsl qz3

zbq E++':-}*i 7 rtr- 7, L{3 5+1 1.qo l,"td zz'3 fv\l.l.r
t? Lta Jut .z.i ?-fit t -|,J . 4il ii 6, S'? 'l .7t" 28u i tot.:

I L\5 lq.'l.rl 7oa b.q8 ) 1,"1(o 7a
IL )\ lit. ur )(, b"tz 1aq E)o,4 -+. ?(1} 28( *,7q lqu,f{o;r
\265 7Ll-loo ir't3 b.3l f .5r ?"-11 7< 11K i,

3(x it.u.3 iCn 33 {1 et4 z-7) z*iz h8
i 3u5 -i -1. tr4f lt)c) rY .54 u 1,bI 7eq 7iO
i3t a AVaq 1#@ o.og t.5a b !f? 7, (.5{b e'lb bbo 4 atton"
i7i+ 7q. b{..r lae b-ota 4,5a7 7,7',1 '"1,tet 'Lqa tol2 rJ

PursewaterDesmiption: C {-r1, }\(\ c i ft"i /,- ii... )u
Sample lD: Cif,?rr,,."r * CtrS - ba>

Laboratory Name: Test America

nlity Gontrol

Field duplicate

Matrix Spike

A3 rCL voCS 8260

AQ TCL SVOCs 8270

x
x

Matrix Spike Duplicate
AQ TAL Metals EPA2W.Z t 200.7 t 2A0.8 ! 245.2 16010C / 6020A /

7479A.

AQ TAL Metals Dissolved 8PA2W.71200.8 ! 245.2 / 6010C / 6020A
I 74744 X

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

jA T"t t CyrU" 3353

AQGeneral Chemistry 300, SM2023B, $M2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540BIC

x
x

X

PrtUX AIISrICTATFS lNe Dqoc 1 nf I

Well Sampling Sheet

rt t)3

Sample Time:



weil ID: Cf fnu- - 1.; 5-i *5;r Date: tZlrctllta

Drw: {!tl .tO Depth of Pump lntake: - i b O
DrB: lVL, \ g

'*'05

wt wr.1i

Sample lD: C f r*,VU - e-'3J,- . LytiJ Sample Time: Z .', ';
Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 I 200.7 I 2OA.8 I 245.2/6010C I 6A20A I
7474A

AQ TAL Metals Dissolved EPA 200.7 I 2OO.A I 245.2 / 6010C I 6020A I
7470A

AQ TCL PCBs 8082

AQ TCL Pesticides 808'l

AQ Total Cyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1 , 353.2, 365.1 , SM254AWC?. lzi l-l
i,-,,1,. i j' 

' ''1. 
ROUX ASSOCIATES,INC

q P ?ftotqb
td.Cy*tlot Pncnscib Page I of 2 2476 0001y 1oo/SAP-APB

Well Sampling Sheet



wefl rD: crryw- **l Date: iZlt ZllL;
Drw: 11 . g0 Depthof Pumplnbke: * $5
DrB: ff-\ "an Total Volume Purged: 

'L ' :'-:' \,\"-,': \

7t,5tt

\Q(bn

D;:'lLj

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 I 2AA.7 / 200.8 I 245.21 6010C / 6020A /
7470p-

AQ TAL Metals Dissolved EPA 200.7 I 200.8 I 245.2 / 6010C / 60204
t 7474A

AO TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4

AQ GeneralChemistry 300, sM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B/C

Well Sampling Sheet

Sample tO: { -F{flW ' 434' bv4 Sample Time:

Laboratory Name: Test America



.l
'I
\t'

s)

tUell lD:

DTW:

DTB:

Date: s:,Jui;l-;tt
\ "! '-Depth of Pump lntake: j / -, \,

TotalVolunne Purged: +:' \1.1. l .'11.

-

j

Purge Start: l-s-tto Time: Wulu CPM: ,l psi: 2.ft Discharge Rate: a
Purge End: Time: Wt{,to GPM: ) psi: 25o Discharge Rate: q

Time

DTW
(fl bls)

t0.3 ft-l

PR
(mUmin) [100-

500 mUminl

T
(oc)
l3o/o1

Sp. Cond.
(mS/cm)

I3%1

DO
(mglL)
f10%l

pH
(su)

[+/- 0.1 unitsl

ORP
(mV) [+/.
'10 mvl

Turb
(NTU}
t10%1

Volume
Purged
{oallons)

tiz,l Q<.a '/L €irr ?s1i Y" 3ti 7,zq -lbcr 7"/.q 0,1
ts1z,{ rl t) .,c *.3t' LA 7, g-f l'iC 70t7 D.

J5':k l c{o 5,i'l O,5 I .t:i r! a alt
It I t ,!<j 2,1 o,J

zr€ qo, {rL\ ? 1.. *-) 2.73 7,ut - ,*r1 17,g D,Y
l$ t'tll) /z
7,5q €q {z 2q* 4,to4 a t7t) *,7 V s8tr i i-. ob
'? _<:& ; t.l+

"-G"0
5.q1 C:Z1 qr) Y,72 bs a

!-:,- !, I tz2 < v 8r Z4
\**? w>> o-q E K42 {2 CCD Z

I ett+ )l 1Z R.q.2 -5fr ":
i.J f -Ll

t"4itt bqE \ {'"ag
iz-fu.r+ frA 7.tLl tzo f.r
t77Ft '?. t{n CI.t70
\za$ "7 24 O tzI) os - t 7'-, 2->
1337 '1. Zp o.rrc
t3w 1.?3 CI. t7-c) 0.92 .: ;7 na 'l

Purge Water Description: i j+''.'.i

Sample lD: C F np -O_iL. t 1r- sampre ti*, t?i€
Laboratory Name: Test America

Qualitv Gontrol (QC) sample Analysis

Field duplicate AQ TCL VOCS 8260

Matrix Spike AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 20A.7 / 200 8 t 245.2 / 6010C I 6020A t

74704

NOTES:"

Unltwt fMW
AQ TAL Metals Dissolved EPA 200 7 / 200 8 t 245.216010C 16020A

I t1/QA

AO TCL PCBs 8082

{nt,llwld?axt Yfrt:r 1 b AQ TCL Pesticides 8081

,AQ Total Cyanide 335.4

AQ General Chemistry 300, SM20238, SM2340B V
AQ Nutrients 300 350 1 353.2, 365.1, SM2540B/C

IPr)ilX ASSr)(iIATFS tNe Pa fl

Well Sampling Sheet

1.----.-
It

a



Ytlell lB:

DTvv:

DTB:

o"t*, i2-b "1k
Depth of Pump lntake: \VLID
Totat votume Purged: i:llffi

Purge $tart: Time: i-;
t CPM: q psi: ,: ] Discharge Rate: 5

Purge End: Time: t}ep CFIlfr: L+ psi: '?&x) Discharge Rate:

Time

DTW
(ft bls)
t0.3 *-l

PR
(ml/min) [100-

500 ml/minl

T
(oc)

13%1

$p. Cond.
{mSlcm)

13%l

DO
(mgll)
110%l

pH
(SU}

[+10.1 unitsl

ORP
(mV) [+i-
10 mVl

Turb
(NTU)

[10olol

Volume
Purged
(qallonsi

l<t 18-7-S .tt+ h ei.il 7-5s -21*'1 t'q= n7
{6w J; .1. :!- 7Zt 7.1{: - ?r? i*)- tl
i?-i)t t. -''; ?- n - 4r-', fqt J. {.-
,Z{\1,2 <4? 2.aL '1.7 t2

)rl 1 t.d
i', t"i
\. ;i t t-!) t t.i ts< n,7 u .{ ;.' t--r' 1.2

t.s t Q.t t -45t -t .1 -. t,9
n-.dL-'\3 5'-lrt .15 ,l ,,,.. - t/(?l *?: 'Q

i?"*::\ ; i?i c.74\ l:to q-tes -n tsi 4'C;l !. Y

PursewaterDescription, SUI {i\,\*e-74 NVOid M)
sampre ,o I f/:l in,i' " ,li Sampte rime: _*i]

Labrotory Name: TdEt America

Quality Control (QC

- Field duplicate

Matrix Sp"ike

Matrix Spike Duplicate 74704

NOTES:

H{'itth1, f F+ {,r't.*r
(r\4ru{I\A trlWfq*
lrilufrle*,frwr. ?*o)2W

\tCI

AQ TAL Metals Dissolved EPA 200.7 ! 20A"8 I 245.2 / 6010C / 6020A
I 74704 K

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO T.trlC*"id" 3353

AQ General Chemistry 300, SM20238, SM2340B

Rr}IIY ASSNCIATF$I IN{i Pqoe 1 nf'!

Well Sampling Sheet

lLrl



/12'
Wett tD:( - flT )t.L/ OC:ttb Date: l7lt 7 II\o------T-

Depth of Pump lntake: -' :>L;
t:

Total Volume Purged: J I r' I i(.;t t i,,)DrB: 53- trZ

Purge Start: tot5 Time: GPM: psi: Discharge Rate: Y

Purge End: tt3, Time: CPM: 1 psi: itCI Discharge Rate: 1

Time

DTI'II
(ft bls)
I0.3 ft"l

PR
(ml/min) [10S.

500 mllminl

T

cc)
l3Yol

Sp. Cond.
(mSlcm)

t3%l

DO
(mg/L)
110%l

pH
(SU)

[+/- 0.1 unitsl

ORP
(mv) [+/-
10 mvl

Turb
(Nru)
[10%l

Vslume
Purged
(sallons)

logc 3ql,1 30{J ")5 ,,1/V "
/ z.g3 1. Z4 fl( 'i4 c,

tC 3\ j q.8,} 5UL/ 1.ZC .,'{ T i 1.zo 1,24 LZr a" c{a
C"iC ?-f . {i} 3cc 1,t5 ..-l? I Bsq -i.1.1 '2tq qi

toLl5 5L.t.8C 3oc> l.t a ".tb+ ?, a5 ?.,r8 2tL tLes
r O5C 3q (r) 3oc '1,25 'i'? I 8a| 7,{ I t""* I ZqaKetLs
I o?>2 +r.x(f 5(}< 1-zo "r{'? I 8.+c: 1,52 ?-C,q €.f,i-"\

i:. 5ec 1,2(3 ""-l-+ I (,r^R .€si :-4 4i .4
I ocs It,btr kx:, 1.c,t L-l -l I K.t.c 1,5L 2c5 it.r 1a

l li() 3-1.9o aI} 7r fu 4?e q.c5 32 n.6 l"; . ' ,'i.-

ll )e .0t ,c J, t3 ui?u I ,t^? "1. 5i ZC\ t'4t'-\ 3T
1t1-r, ;'t,.tc r-t' llj -4- t'taB 1 5t: )-c5 tt {rr Li (1 i lle

r4 A
lb >'l -bu :i i. 1,1@ -14-la g. €F, 1,5t 205 tr''i flal
t 2ro .t,\u 4o@ i, (( -q,'7t3 1b,E L -1" Y{ 2^€ l-C'Ci

t1, aq.dC 4r: ?.tY :t?r: 1.62 ? lr€s o"i(} lqat ton
)

Purue Water llescripti,ont 3\'r CIn+,l-fon {<: C- \gg( t o odol
Sample fO, $amPte Time: lt Zr-s

Laboratory Name: Test America

Quility Control

Field duplicate

Matrix Spike

AQ TCL VOCS 8260

AQ TCL SVOCS 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 2frA.7 / 200.8 t 245.2/ 6010C / 6020A I

7470A

)ffi2c;
NOTES:

r tWIl
) l/1

Irr)ilX ASSOeTATFS INC

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C 160204
I 747A4 X

tj.
l(
E

AO TCL PCBS 8082

AO TCL Pesticides 8081

AQ GeneralChemistry 300, SM20238, SM2340B

of 1 ?r'76rtrr{xv im6AF-

Aq.?"

..1 ,q.,0

?i , g,r1





wefl tD: cFm w - o 5= o- Date:

Depth of Pump lntake:

TotalVolume Purged:

Ll
SanipleTime:' O 11 5

Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 t 2OA.7 l2AO.8 I 245.2 / 6010C I 6A20A I
74704

AQ TAL Metals Dissolved EPA 200.7 1200.81245.2 /6010C /60204
7470^.

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4

AQ General Chemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B/C

ri 
lu ,.,' 'ii{,,, !- {tr C L*:'

[]i',.1", ! ,' /+ r S,(l?S
t ortt)-ol

rftto{gb

ROUX ASSOCIATES, INC. Page I ofZ 2476.0001y.1 00/SAP-APB

Well Sampling Sheet



vuer rD: c rmw--6q 
_

orw, TC,.i 0 .,.

DrB: ea.rl

Date: .;: v

^
Depth of Pump lntake: ,.v t-I i,_
Totat volume Purged: I ] ') r 'tr ,l!, ,----#

Purrge Start: LlrrlLi Time: 6PM:
ft
i",

psi: t0r Discharge Rate: I
Purge End: 0 9"10 Tirne: GFM: 3 psi: it?r; Discharge Rate: 1

Time

DTW
(ft bls)
r0.3 ft"l

PR
(ml/min) [100-

500 ml/min]

T

fc)
t3%l

Sp. Cond.
(mSlcm)

Eo/ol

DO

{mg/L)
110%t

pH
(su)

[+/. 0.1 unitsl

ORP
(mV)[+l-
10 mVI

Turb
(Nru)
i10%I

Volume
Purged
(oallons)

':'7o75 1o,'ti> ;IOC) b',"1 I fi,5-?-.] i nlL f^.Lt 1 .'?n Il, L4 to
{gna 1Q.ZC: [6 b':i n c-6 "l q .qq t.c,1( Art qcl
rl(..i g> 10.'tq 6.oc 1?i+ f\ "{r55 l,'t I iJ {.r .t i 1_ti 4r: Z c,a.l
o s60 lfi \vt &eo 1 \C1 b,%# ln,?o .t'l A,?;L ar3 -{

J

OgG. '70,25 -1.3o *.5S 111u( u.q2 &k*kn '22r1 t8u
bloo -70,L6

"Qrr' 7.tg o,s6 I o,3( b,gb 7zt r4ts(& 4 qai
c1a 5 *7o."15 2os ,ta O,Ac-r{t: lo zS b,q< ?,7- a lcR L)

Ol to 10 ,25 .r. ) j,tv a,557 lo.i I
,. :'! ,' 31. I

rflt5 1n "zS Do<:, 7 I'j n.,r:(? ro.O5 Qz rn t'-\l 21.o 5aa{
ffiZrt 1o.zS 2oo l,t tJ o-55(., ol,toi 1,oZ 242 t3. 

'
t)

OQzg 1(),25 Zoo 7,o+ 0.ss? Ta, arl -l 0B 133 ,?_o

P4Xo 1(o,L5 '2-o<> 7.o7 o,ss8 IO.ig 1,O 5 ZA r78 blar
aq i3 1n ,95 >oo 1. aV o,ss( to. O\ r. ob 234 .0(r)
0q\b 10 A5 7-0c) -l,O 

I 6 -s<*+ Io. o<i 7. ob 23.5i e@
r,tii6 1o.z> 7ao 7,o4 A.<s* Ja,i ( 1to! 275 O.Bc) / Ad,l
$q1L -70.-?-< 10(] -i,cI o,>-S( tC.-*l a.o% 21s opo o

purqewarerDescriprionr 5i i fi tlfl u leEtl ( I t;ud tsr nr: nri c-r:
samptatD: AFlvw - ASq - Gw Sample time: 07 LJO

Labrotory Name: Test America

Quality Gontrol {QG} s:

Field duplicate

Matrix Spike

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 t 20A.7 / 200.8 I 245.216010C / 60204I

74744
AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.215010C 160204

I 74744 X

AQ TCL PCBs 8082

AA TCL Pesticides 8081

AA T""l Cf",d" 335i

AQ GeneralChemistry 300, SM20238, SM2340B

AO Nrtr""t. 300.. 350i, 353r, 365.1

Etr)ltx assoctATFs tHe Pase I nf I

Welt,Sampling Sheet

{OTES:



Laboratory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 I 2A0.7 I 200.8 I 245.216010C I 64204 I
74704

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245-2i 6010C 160204
7470A.

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ General Chemistry 300, SM2023B, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B/C

ROUX ASSOCIATES, INC.

fiV

Page I of2 2476.0001y.1 00/SAP-APB

Well Sampling Sheet

WelllD:

DTW:

DTB:





























































































































































































































































































Groundwater and Surface Water Data Summary Report 
Columbia Falls Aluminum Company, LLC 

ROUX ASSOCIATES, INC. 2476.0001Y.170/CVRS 

APPENDIX C-2 

Surface Water Sample Field Data Sheets 



Locanon rD: C. FSUU P- O O I

Visual Descrption: tf L-i r' *

samprero, CFS U,lP- 0C l - St tJ samphrkne, l l l O
Labrotory Name: 

'l? q + A,:y'n -(; r,1 c dA-

AQ TAL Metals EPA 200.2 I 2AA.7 1200.8 I 245.? t
6010c j602aAi7470A

AQ TAL Metals Dissolved EPA 200.7 1200.8 /
245.2 t6010C / 60204 i 7470A

AG TCL Pesticides 8081

AQ GeneralChemistry 300, SM20238, SM2340B

Nutrients 300, 350.1 , 353.2, 365.1,

ROUX ASSOC|ATES, tNC. Page I of I 2476.0*01 y 1C4JS;rP-AFB



Locarionto,-CY,5W.t" OqL, , W
$iteFearure, €{e+t,-sc"rt Kitrck- . .

visual tlescrption: CA-P-eff -

Time

T
(oc)

Sp.
Cond.

(rnS/cm)
DO

ims/L)
pH

(SU)
ORP
(mV)

Turb
{NTU)

to s5 tz.8a a.lv1 17,71 1,b q l1a o.oo

sampre lo, CIT r,,U P-- COZ - Sa,J Sample Time:

LabrdoryNarne: TeSt fin um cu

Quality Control {QC} sample Analysis

Fietd duplicate AQ TCL VOCS 8260

Matrix Spike AQ TCt SVOCs 8?70

Matrix $pike Duplicate
AQ TAL Metals EPA 200.2 l2Ag.7 / 200.8 1245.21

6010c160204i74744 x

NOTE$:

A0 TAL Metals Dissolved EPA 20C.7 i 200.81
245.2 t6010C / 6020A t747AA

AQ TCL PCBs B0B2

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4 X
AQ GeneralChemistry 300, SM20238, SM2340B /

AQ Nutrients 300, 350"1, 3S3.2, 365"1, SM2540B/C ,{

ROUX AS$OCTATES, TNC. Page 1 of 1 2476.cl'iCiy.1 14,6.{f LAF g



.L

Location lD:

Site Feature:

Visual Eescrption:

AQ TAL ir6s EPA 200.2 t 2@.7 t N.8 t 215.21
6010c lffizaAl717fJt,

AQ TAL M*tals Dissalved EPA 200.7 l?.*fi.81
245.2 I e010C I 60204 t 71744

Ae "trCl- Pe=ircrdes 8081

AQ Gener-;ii {":!'ri;*istry 3S0, S1d,l20238, SM234Sffi

ii'i:i,i1i11-q 3{i{r .;l:r. t. ,;i'l ?. :_:i:1..';

ROUXASSOCIATES, IHC. 2{rB.ffily.1mGAP+PB

I
I

Page I ofl

samprerD', Cf S WP-DD3-S|4/ . sanrpbrime:

Lab'oiaryName;1€f**tlW'UW - -

**U *0,*" *r*;



Location lD:

Site Feature:

Visual Descrption:

sampre rr, Cf-S t4if--Cffi dLU

Labrorory Name: IAtAW'8{r4'&{

AQ TAL Metals EPA 200.2 120A.7 t ZCC 8 , 245 2 !
6010c16020At7470A

A0 TAL Metals Dissolved EPA 200 7 i 2C0 I i

245 2 ! 6010C / 60204 I 7470A,

AQ rCL Pesticides 8081

AQ Tctai Cyanide 335.4

AQ General Cnemisiry 300 SM20?3H, SM2340B

Nutrients 300 350 1 *153.2. 365.1

ROUX ASSOCIATES, INC. Page 1 of I 2476.061y.1&BAP-APB

Surface Water Sampling Sheet



Lo*ation lD:

Site Featura:

l/isual tlescrption:

sampre ,o, CFSW:tb &C; SW sarnprerime:

Labrotory x**u, @

AQ TAL Metab EPAZAA.2 t 2W.7 1200.8 I 245.21
6010c tN2aA,t747AA

AQ TAL Metals Dissolved EPA 208.7 l2$fi.8l
245.2 t SS10C f 602S4 J 747fi4

A* TCt Pestieides 8081

AQ G*n*ral Chemistry 380, SM20238, Sftrl?3408

Nu{rients 30S, 35S.'1, 353.2, 365.1,

Ro{"rx A$$set&Ts$, isc. Page I ofl :i.1ra aMtj :i l::ir1,ric:i

Surface Water Sampling



Loeation ID:

$ite Featur€:

Visual Descrptian:

samph 
'D, 

CFSWPSb-SL/?/ . samgerime:

r.abrotory N**, T(fr lfuVtlrl'Cq . - ,

AQ TAL iletats EPA2A0.2l 2flJ,7 / 2(E.8 I 245.21
6010c16020A t7470A

AO TAL llhtds Dissofired EPA 200.7 12W.8 I
2152t6010ctffimA.t74-?gA.

AQ TCL Peeticides 8081

AQ €eneral Chemistry 300, S*d120233, SM?3408

Huirients 30*, 35*.1, 353.2, 365.1,

R*ux As$oeuTE$, tNe. Page I cftr 2476.$91y. 1 C+SSP-APi3

;pling Sheet

Wad,W

Time

T
fc)

Sp.
Gcnd.

ImSJcml
DO

{maJI }
pli
/su)

&RP
lmV}

?rrb
iNTU)

1cqs 123€ 0 tb5 Q"v *1.53 l/b o73

Quality Control {QC} samrte Analvsis

Field dupiieate l,.c rcL vci_:: :2ij5

l.fatrix Spike F.-r; -lC- Sv'OCs 8?-7..i

It4atrix Sprre $uplicate \r
NOTES:

AQ TCL FCBg S0B?

AQ TotalCyanide 335.4 X
x
/



sample Time: C ii 3

Labrotory Nane: 
*I? 

5t 14 n fj"n r et 
-

AQ TAL Metals EPA 200.2 12A0.71200.8 l24b.2l
6010c 160204 tv470A

AQ TAt- Metals Dissoived EPA 20C.7 lZCS.8 I
245.2 t6010C / 6020A t747AA

AQ GeneralChemistry 300, SM20238, SM2340B

Nutdents 300, 350.1,353.2, 365.1,

ROUX A$$OC!ATES, r{C. Page l of I 2476 00S1 y.1 C{jSA,p"AtrB

Surface lffater,$ampling Sh€st

- S^)Locafon ID:

$ite Feature:

Visual Deecrytion:



Location lO:

$ite FBature:

Visual lbscrption:

o'lbb

CFsw?-ooE-<t/v
-;_ 

_

LabrotoryNarne; l$l frfVWn CCry .

AO TAt Metals EPA 200.2 / 200.7 I 200.8 I 24i.21
6010c160204 i747AA

AQ TAL Metals Dissolved EPA 2C0.7 i 200.8 i
24s.2 t 6010C l 60204 t 74V$A

AQ GeneralChemistry 300, SL420238, SM2340B

Nutrients 300, 350.1. 353.2, 365.1,

RGUX ASSOGIATE$, IHE. Pago I of I 2476.C*o 1 r.100iSAF.AFil

Surfac6 tffe r.'S*mpIin$ theet

lz,3b

s*mprerirne, C9tA



Location lD: C F -'i.t-\f- l'.

Slte Feature: ( ( t'(,r,r' :. t U f (i;r .,'tr, t.' i- {l-- ,

Sampte lD: I FS-.rrP* 00q -Si+]

Labretory Narne: ?S+ kyvt( ti,: r,,

AQ TAL Metals EPA 200.2 I 2A0.7 1200.8 I 245.2 I
6010c/6020A t7470A

AQ TAL Metais Dissolved EPA 200.7 / 200.8 /
245.2 I 601 0C I 6A20A t 747AA

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ GeneralChemistry 300, SM20238, SM2340B

ROUX ASSOCIATES,INC. Page I of I 2476.0001 y r C0TSAP-APB

Surface Water Sampling Sheet

Nutrients 300, 350.1, 353.2, 365.1.



LocationlD: ( F<.,.,*)i-'- -- OiD -

Site Feature: ( r.-i.,. \, i- f t t f

Sample lD: .,l.i'S i:-rl - ,-;,;a -'-,;r-'.,

I

Labrotory Name' 
- 

' 'x '""' itt t'ri 
'. ' ,.' ,-,

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 l2AA.7 1200.8 1245.21
6010c1s020A !747aA

AQ TAL Metals Dissoived EPA 200.7 ! 204.8 I
245.2 t 6010C 16020A !7470A

AO TCL Pesticides 8081

AQ TotaiCyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2. 3S5.1,

ROUX ASSOC'ATES, INC. Page I ofl ?476.0m1 y-'l oo/SAP-APB

Surface Water Sampling Sheet



Location lD: 7! (5r.,* i' t: l/ - 5 ,*.-

Sample lD: , {':i ,.,-, ii' rt i 1 ' !-'.'.-:

Labrotory Name. <--v l(i" . ( .'i i: t'1,

AQ TCL VOCS 8260

AO TAL Metals EPA 200.2 I 2AA.7 i 200.8 1245 2 |
6010c/60204 !7470p'

AO TAL Metals Dissolveci EPA 200 7 !284.8 t
245.2 t6010C / 6020A !747AA

AG TCL PCBs 8082

AO TCL Pesticides 8081

AQ 1-ctalCyanide 335.4

AQ GeneralChernistry 300, SM20238. SM2340B

ROUX ASSOCTATES, rNC. Page 1 ol I ?476.0001y. 1oo€AP-APB

Surface Water Sampling Sheet

Nutrients 300, 350.1, 353.2, 365.1 ,



Location lD: ;' d": .:(o ..:, 
",i- 

.- !..-'

site Feature: L t.dtt;/ C{{.eK {fut,gr,.r,$( o t/,t{-{ (t,.,ut 'Di.&,

Visual Descrption: 2q :2tf !-,r1,

Sample Time: Cal. i{

Labrotory |-lame; _12:;t_4v,.!-. i. i i- t:. :\

AQ TAL Metals EPA 200.2 t 2A0.7 / 200.8 I 245.2 t
6010c/6020A t7470A

AQ TAL Metals Dissolved EPA 200.71200.8 /
245.2 t6010C 160204 t747AA

AQ TCL FCBs 8082

AQ TCL Pesticides 8081

AQ Totai Cyanide 335.4

AQ GeneralChemistry 300, SM2O23B, SM2340B

Nutrients 300, 350,1, 353.2, 365.1, SM2540B/C

ROUX ASSOCIATES, ING. Page i of I :476.9001 y. I CO/SAP-APB

Surface Water Sampling Sheet



SiteFeature: ,'pt4t'.,' Crtti- l.]irr, t,i,,,, L',r|r,

Sample w: L?i;xl'{: " C t -\ - -S v/

Labrotory Narne: _ ljr- l, i A i+r t tu i: -q.

AQ TAL Metals EPA 2S0.2 J2OA.7 / 200 8 1245.21
6010c16020A i74704

AQ Tp,L Metals Dissolved EPA 2S0.7 l2AA.B I
245.2 t6010C / 6020A t 7474A

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ GeneralChemistry 300, sM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2

ROUX ASSOCIATES,INC" Page I of I 2476.0001 y. 1!0/SAP-APB

Surface Water Sampling Sheet



Site Feafure: f ?/\a( C n

18,93

Labrotory Nane: TZS+ /'-yv,pa t 4

AQ TAL Metals EPA 200.2 t 20A.7 / 200.8 I 245.2 t
6010c/5020A t747$A

iC rAL tuletals Dissolvec EPA 200 7 !2AA.8 i
245"2 16010C t 6020A t 7474A

AQ Total Cyanide 335 4

AQ General Chemistry 300, SM20238. SM2340B

Nutrients 300, 350.1 .353 2 365 1 SM2540BIC

ROUX ASSOCIAIES. INC. Page 1 of i 24?6 00S1y.1@ISAP-APB

Surface Water Sampling Sheet



LocationlB, ars.^rF '- oif -5(* . D"f"rZ/Zql,U _
$ibFeahrre: (.<.lot Qfz* .

YisuarDescrption: C\tnv vrvt\ r\*\t V'rS\r*i t. SprlinttnQ i,.rvwl*f,r
6otlt q' 'l <**l',''"**

Time
T

(oc)

Sp.
Cond.

{mS/cm)
DO

(mq/L)
pH

(SU}
ORP
{mV}

Turb
iNTU)

i 375 19,15 "bt t 11,o Z 7,b{ i37 O,O

Sample lD: CFSu;e - O lf Sampre rime: \ 3l O

Labr6ry l{arp: TZS} .Ltnra r ,,

Quality Control {QC) sample Analysis
Field duplicate x AQ TCL VOCS 8260

Matrix Spike AQ TCL SVOCs 8270

Matrix Spike Duplicate AQ TAL Metals EPA20*"212A0.7 / 200.8 t245.2 t
6010c 16020A t747AA )(

I{OTES:

Dvrt@ 13?5

AQ TAL Metals Dissoived EPA 200.7 / 200.8 i
245.2 t 6010C / 6020A t7470A

A0 TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Tctal Cyanide 335.4 /'
AQ General Chemistry 300, sM20238, sM2340B ,x

AQ Nutrients 300. 350.1. 353.?. 365.1. SM2S40B/C X

ROUX ASSOCIATES, INC. Page I of I 2476.0O01 y. {0('/SAP-APB

Surface Water Sampling Sheet



Location lD:

Site Featurc:

Visual Descrption:

rJ, ?i o lta,E3

SailrpblD: 11€S!eq? - O it, -Srr..)

AQ T*- l,,l€r,ais EPA 200.2 1200.7 12AA.81245.2 t
5010c/6020A i74704

A: -- - i,letals Dissalved EPA 200 7 i 200 I /
245 2 t 6010C / 6020A t 7470A

AQ TCL Pesiicides 80E1

,AQ Total eyanide 335 4

AQ GeneralChemistry 300. SM20238, SM2340B

Nutrients 300, 350.1, 353.2, 365.1,

ROUX ASSOCTATES, tNC. Page I of I 24?6.0:001y.'1 00iSAfi-AFB

Surface Water Sampling Sheet

l-1,1 ',l



-Ol?Location lD:

Site Featurc;

Visual Dcscrption:

tr I a+he

$ampre,D, eFSLdP Oll-,SUJ - .samprerime: 0gpO
.F

LabrotoryName: lfS*- An:Si,fca .-

AQ TAL Metals EPA 200.2 l2OA.7 i 200.8 1245.21
6010c t602aAt747AA

AO TAL Metals Dissolved EPA 200.7 / 200.8 I
245.2 t60i0C r 60204 !74704

AO TCL PCBs 8082

AQ -l-CL Pesticides 80E'1

AQ TotalCyanide 335.4

AQ GeneralChemistry 300, sM20238, SM?3408

Nutrients 300, 350.1,353.2, 365"1, SM2540B/C

ROUX ASSOe|ATES, tNC. Page I af 1 2476.0001 y. 1 oO/SAP-APB

Sudace Water Sampling Sheet

rlab: QIta {lh

Time

T
(oci

$p.
Cond.

(mS/cm)
DO

/mo/l \
pH

/stJ\
ORP
fmV)

Turb
(NTU}

090o 1o ,+t 4.214 n .Yb 1,zg l-tb O, oo

Qualitv Control (QC) sample Analysis

Field dtrplicate AQ TCL VOCS 8260

Matrix Spike AQ TCL $VOCs 8270

Mairix Spike Dupticate X

tIOTE$:
rlf

6a46ry-'@]
x
/



r-ccation tD: C FSVrI F - O I S - 3-r;r/

streFear&rrl, SOV*ht Pcrc o Iafi on PonA

samprew: LY1W?:aII-5W
Labrotoryttame: i2S+ Afn-er-r cru

A8 TCL VCICS 82S0

AA TCL SVOCg 8270

AQ TAL i,btats EPA 200.2 t2AA.7 r 200.8 i,245.21
6010c twzaAt7470A

AQ TAL Metals Dissslved EPA 200.7 f 20$.8 I
245.2 t 6010C J S$2*A { 7 47AA

AQ TeL PCBs 8082

ACI TCL Pe*ticides 8081

AQ TotalCyanide 335.4

AG GeneralChe:nistry 3*0, Slt{20238, SM2340B

Nutrients 3el$, 35CI.1. 353.2, 3$5.f , $ld2540Bie

ftCIUX AS$OCIATES, iFJQ" Pag+ 1 of1 2d,t; Ca!-r ! ! 1 ;!liSI,i'-1 P:j

Surf*ce Ulfater Sampling $heet



Location lD:

Site Feature:

Visual Descrption:

rD: C(SwP-O\q -Svri

Labrotory r'rarc i?1* A fru n'C ft

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 12A0.7 i 200.8 I 245.2 i
6010c16020A l747AA

AQ TAL Metals Dissolved EPA 200.7 I 240.8 i
245.2 t6010C 160204 I 7470A

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Totai Cyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

Nutrients 300, 350.1, 353 2, 365.1, SM2540BiC

ROUX ASSOCIATES, INC. Page 1 of 1 24?6.0oo1 y. 1 0o,SAP-APB

Surface Water Sampling Sheet

I



LocationrD: lfS'WP -OZO "S'\A/ Date: Ql+ I tU
SiteFeature::x)Ufia Yt-f ICl,r*rDfi flOhr,i -

VisualDescrption: )aU - '- |:"

sampte rn: tfS vV P - 0'ZO - S vV

LabrotoryName: -ilec,+ S.rNtUyr Ccl

pr(tt ct 5le1 ( o lt ( ctr r.l
,lunnq ?r'r-Rouua L

AQ TCL VOCS 8260

AQ TAL Metals EPA 200.2 I 2A0.7 / 200.8 t 245.2 t
6010ci 60204 t747AA

AQ TAL Metals Drssolved EPA 200.7 i2AA.8 I
245.2 t6010C 16020A I 747AA

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ GeneralChemistry 300. SM20238, SM2340B

AQ Nutrients 300, 350.1. 353.2, 365 1, SM2540B/C

ROUX ASSOGIATES, INC. Page I of I 2476 0{01y. 1OoISAP-APB

Surface lffater Sampling Sheet



Location ,D: _{,{:!,,-t {) " ,J i.--'s Date: iE t :_\it I 1

Site Feature: fu ';1 t1n z- u, rr i: 
,.,. r,.,,. ,-i, \,r- :, t-i:; ,I,'

SampletD: tfS,atC - ,pJ.i- S'y.l Sample Time: O'i'I

AQ TAL Metals EPA 200.2 I 2A0,7 / 200,8 i 245.2 t
60'10c / 60204 i747AA

AQ TAL l\iletals Dissolved EPA 20G.7 t20A.A t
245.2 t6010C I 6A20A t747AA

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

Nuti'ients 300, 350.1, 353.2, 365.1,

ROUX ASSOCIATES, INC. Page I ofl 2476.0001 y. 1 trlSAP-APB

Surface Water Sampling Sheet



ROUX ASSOCTATES, tr,tc. Page 1 of I 2476.$0tl y. 1 oC/SAP'APil

Surface Water Sampling Sheet

Sample lD:_(a:_$ u\) {) ., c,.}3"- c, vV

AQ TAL Metais EPA 200.2 I 2AA.71 200.8 t 245.2 I
6010c/60204 t747AA

AQ TAL Metals Dissotved EPA 200.7 / 200.8 /
245.2 t6010C i 6020A I 747AA

,4Q GeneralChemistry 300, SM20238, SM2340B

Nutriants 300, 350.1 , 353 2, 365.1 ,



oaterctrlrirt,

sampre rn: CFSV*l P-- CA.3 - Su.r-l

AQ TAL Metals EPA 200.2 l?00.7 1200.81245.21
6010c /6020A t 747AA

AQ TAL Metals Dissolved EPA 200.7 l2Ag.8 t
245.? t6010C t 602fr4l747AA

AQ TCL Pesticides 8081

AQ General Chemistry 300, Stu120238, SM2340B

Nutrients 3C0 350.1, 353.2. 365.1 SM2540BiC

R.OUX ASSOCIATES,INC. Page I of I ?47S 0001y lCO/SAP-APB

Surface Water Sampling Sheet

Locaticn lD:

$ite Feature:

Visual Descrption:



Location tD: CFSW P "' CI LY.'SW Date: c{lTlit,
PercD \a+i

sampre rD: CFSUU ? - U- ZH - }tn"l

TeEt ftrnp,vl ca-

AQ TAL Melals EPA 200.2 I 200.7 I 200.8 t 245 2 I
6010c/6020At74744

AQ TAL Metals Oissolveci EPA 200.7 l20A 8l
245.2 !6010C 160204 t7470A

AQ GeneralChemistry 300, SM20238, SM2340B

AG Nutrients 300, 350.1, 353.2, 365.1, SM2540B/C

ROUX ASSOCIATES, INC. Page 1 of1 2476.0001y. 1 o&SAP-APB

Surface Water Sampling Sheet































Locaticn lD:

sampre w, ("f.fvt)P - Ct 5 - 5W
tabrdory Namer Tf .q-T- fl l')f C r,r ( C. -

AQ TAL Me*ds EPA 2@.2 { 2;W.7 t ?jf,l'B I 245.21
ffilce 

'602C4 
t7474A

AC 
* j! ltietals Disse lved EFA 2- - - 2C0.8 I

245.2 I 6010C' 5_r2aj. 
_r_::

AQ Genera!eh**:istry 3CC S',':::3= ::,623408

Nuirrenis 3e 0, 35S.1. 353 2 ra a - S'.i25408./C

247rl.W1 rtslryl{rB 
\RCIUX ASSCICIATES, INC. Page I of I

*" - -'*

rltltf,La; Samulirg,Shccl

sare: l) !Lc,ill.,
Site Feature: Cetlar UeeK

yisualllescriprion, 6'-i^l l'l jj"ldi lrVi;l{r f \ r- iiv , \-}trt{ (i L,r €'t A"V

I rmp

T
Sp.

Cond.
fmS/ryn}
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Groundwater and Surface Water Data Summary Report 
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APPENDIX C-3 

Slug Testing Field Data Sheets 































































































Groundwater and Surface Water Data Summary Report 
Columbia Falls Aluminum Company, LLC 

ROUX ASSOCIATES, INC. 2476.0001Y.170/CVRS 

APPENDIX D 

Surface Water Discharge Calculations 



Appendix D. Surface Water Discharge Calculations - Pre-Round 1
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-009, CFAC
Date: 6/7/2016

Team: Amy Hoffmann, Sydney Ward

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0.5 0.00 0.00 Bank
2 1 0.27 -- 0.21 1 0.27 0.057
3 2 0.36 -- 0.6 1 0.36 0.216
4 3 0.45 -- 1.16 1 0.45 0.522
5 4 0.45 -- 0.89 1 0.45 0.401
6 5 0.52 -- 0.78 1 0.52 0.406
7 6 0.51 -- 0.73 1 0.51 0.372
8 7 0.4 -- 0.43 1 0.40 0.292
9 8 0.42 -- 0.25 1 0.42 0.181

10 9 0 -- 0 0.5 0.00 0.000 Bank
Sum 3.38 2.45
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Appendix D. Surface Water Discharge Calculations - Pre-Round 1
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-010, CFAC
Date: 6/7/2016

Team: Amy Hoffmann, Sydney Ward

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0.5 0.00 0.000 Bank
2 1 0.53 -- 0.08 1 0.53 0.042
3 2 0.9 -- 0.77 1 0.90 0.693
4 3 1.38 -- 0.6 1 1.38 0.828
5 4 1.85 -- 0.66 1 1.85 1.221
6 5 2.08 -- 0.73 1 2.08 1.518
7 6 2.18 -- 0.25 1 2.18 0.545
8 7 2.05 -- 0.77 1 2.05 1.579
9 8 1.97 -- 0.78 1 1.97 1.537

10 9 1.65 -- 1.16 1 1.65 1.914
11 10 1.25 -- 0.84 1 1.25 1.050
12 11 0.87 -- 0.38 1 0.87 0.331
13 12 0 -- 0 0.5 0.00 0.000 Bank

Sum 16.71 11.26
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Appendix D. Surface Water Discharge Calculations - Pre-Round 1
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-011, CFAC
Date: 6/7/2016

Team: Amy Hoffmann, Sydney Ward

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0.5 0.00 0.000 Bank
2 1 0.49 -- 1.18 1 0.49 0.578
3 2 0.82 -- 2.51 1 0.82 2.058
4 3 0.9 -- 2.22 1 0.90 1.998
5 4 0.55 -- 2.62 1 0.55 1.441
6 5 0.55 -- 2.44 1 0.55 1.342
7 6 0.7 -- 2.18 1 0.70 1.526
8 7 0.84 -- 2.47 1 0.84 2.075
9 8 0.92 -- 2.83 1 0.92 2.604

10 9 0.63 -- 1.72 1 0.63 1.084
11 10 0.33 -- 1.16 1 0.33 0.383
12 11 0 -- 0 0.5 0.00 0.000 Bank

Sum 6.73 15.09
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Appendix D. Surface Water Discharge Calculations - Pre-Round 1
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-012, CFAC
Date: 6/7/2016

Team: Amy Hoffmann, Sydney Ward

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0.5 0.00 0.000 Bank
2 1 0.38 -- 0.11 1 0.38 0.042
3 2 0.86 -- 0.24 1 0.86 0.206
4 3 1.34 -- 0.98 1 1.34 1.313
5 4 1.7 -- 0.7 1 1.70 1.190
6 5 1.85 -- 1.03 1 1.85 1.906
7 6 1.98 -- 1.16 1 1.98 2.297
8 7 1.98 -- 1.07 1 1.98 2.119
9 8 1.8 -- 1.23 1 1.80 2.214

10 9 1.7 -- 1.06 1 1.70 1.802
11 10 1.45 -- 0.53 1 1.45 0.769
12 11 0.85 -- 0.13 1 0.85 0.111
13 12 0 -- 0 0.5 0.00 0.000 Bank

Sum 15.89 13.97
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Appendix D. Surface Water Discharge Calculations - Pre-Round 1
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-013, CFAC
Date: 6/7/2016

Team: Amy Hoffmann, Sydney Ward

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0.5 0.00 0.000 Bank
2 1 0.5 -- 0.1 1 0.50 0.050
3 2 0.98 -- 0.55 1 0.98 0.539
4 3 1.5 -- 0.88 1 1.50 1.320
5 4 1.55 -- 1.2 1 1.55 1.860
6 5 1.65 -- 1 1 1.65 1.650
7 6 2.08 -- 1.1 1 2.08 2.288
8 7 1.88 -- 1.55 1 1.88 2.914
9 8 1.7 -- 1.94 1 1.70 3.298

10 9 1.35 -- 1.12 1 1.35 1.512
11 10 1 -- 1.16 1 1.00 1.160
12 11 0.45 -- 0.65 1 0.45 0.293
13 12 0 -- 0 0.5 0.00 0.000 Bank

Sum 14.64 16.88
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Appendix D. Surface Water Discharge Calculations - Round 1
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-014, CFAC
Date: 8/30/2016

Team: Amy Hoffmann, Sydney Ward

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.000 Bank
2 1 0.2 -- 0 1 0.20 0.000
3 3 0.1 -- 0.09 2 0.20 0.018
4 5 0.3 -- 0.29 2 0.60 0.174
5 7 0.5 -- 0.13 2 1.00 0.130
6 9 0.55 -- 0.27 2 1.10 0.297
7 11 0.75 -- 0.88 2 1.50 1.320
8 13 0.5 -- 1.54 2 1.00 1.540
9 15 0.55 -- 0.84 2 1.10 1.694

10 17 0.5 -- 0.28 2 1.00 0.840
11 19 0.3 -- 0.46 2 0.60 0.168
12 21 0.25 -- 0.05 2 0.50 0.230
13 23 0.3 -- 0.33 2 0.60 0.030
14 25 0.3 -- 0.56 2 0.60 0.198
15 27 0.25 -- 0.31 2 0.50 0.280
16 29 0.2 -- 0.19 1.5 0.30 0.168
17 30 0 -- 0 0.5 0.00 0.000 Bank

Sum 10.80 7.09
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Appendix D. Surface Water Discharge Calculations - Round 1
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-015, CFAC
Date: 8/29/2016

Team: Amy Hoffmann, Sydney Ward

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.000 Bank
2 1 0.8 -- 0 1 0.80 0.000
3 2 0.6 -- 0.57 1 0.60 0.342
4 3 0.75 -- 0.54 1 0.75 0.405
5 4 0.85 -- 0.88 1 0.85 0.748
6 5 0.85 -- 0.8 1 0.85 0.680
7 6 0.75 -- 1.01 1 0.75 0.758
8 7 0.7 -- 1.03 1 0.70 0.721
9 8 0.5 -- 1.23 1 0.50 0.615

10 9 0.35 -- 0.28 1 0.35 0.098
11 10 0.35 -- 0.45 1 0.35 0.158
12 11 0.2 -- 0 1 0.20 0.000
13 12 0 -- 0 0.5 0.00 0.000 Bank

Sum 6.70 4.52
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Appendix D. Surface Water Discharge Calculations - Round 1
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-016, CFAC
Date: 8/29/2016

Team: Amy Hoffmann, Sydney Ward

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0.5 0.00 0.000 Bank
2 1 0.6 -- 0.11 1 0.60 0.066
3 2 0.9 -- 0.26 1 0.90 0.234
4 3 0.95 -- 0.2 1 0.95 0.190
5 4 0.85 -- 0.37 1 0.85 0.315
6 5 0.9 -- 0.64 1 0.90 0.576
7 6 1.1 -- 0.71 1 1.10 0.781
8 7 1.1 -- 1.19 1 1.10 1.309
9 8 0.9 -- 1.1 1 0.90 0.990

10 9 0.75 -- 0.36 1 0.75 0.270
11 10 0.8 -- 0.67 1 0.80 0.536
12 11 0.5 -- 0.61 1 0.50 0.305
13 12 0.6 -- 0.37 1 0.60 0.222
14 13 0.45 -- 0.03 1 0.45 0.014
15 14 0.6 -- 0.11 1 0.60 0.066
16 15 0.2 -- 0 1 0.20 0.000
17 16 0 -- 0 0.5 0.00 0.000 Bank

Sum 11.20 5.87
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Appendix D. Surface Water Discharge Calculations - Round 2
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-014, CFAC
Date: 11/30/2016

Team: MaryBeth Lyons, Sydney Ward

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.000 Bank
2 2 0.15 -- 0.18 1 0.15 0.027
3 4 0.54 -- 0.46 2 1.08 0.497
4 6 0.2 -- 0.34 2 0.40 0.136
5 8 0.25 -- 0.06 2 0.50 0.030
6 10 0.78 -- 0.85 2 1.56 1.326
7 12 0.67 -- 0.52 2 1.34 0.697
8 14 1.14 -- 1.31 2 2.28 2.987
9 16 0.77 -- 1.59 2 1.54 2.017

10 18 0.67 -- 0.56 2 1.34 2.131
11 20 0.8 -- 1.66 2 1.60 0.896
12 22 0.01 -- 1.38 2 0.02 0.033
13 24 0.4 -- 0.67 2 0.80 1.104
14 26 0.1 -- 0.13 2 0.20 0.134
15 28 0 -- 0 1 0.00 0.000 Bank

Sum 12.81 12.01
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Appendix D. Surface Water Discharge Calculations - Round 2
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-015, CFAC
Date: 11/30/2016

Team: MaryBeth Lyons, Sydney Ward

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.000 Bank
2 1 0.3 -- 0.06 1 0.30 0.018
3 2 0.53 -- 0.62 1 0.53 0.329
4 3 0.98 -- 0.37 1 0.98 0.363
5 4 1.24 -- 0.35 1 1.24 0.434
6 5 1.36 -- 1 1 1.36 1.360
7 6 1.45 -- 1.57 1 1.45 2.277
8 7 1.55 -- 1.55 1 1.55 2.403
9 8 1.38 -- 1.75 1 1.38 2.415

10 9 1.42 -- 1.72 1 1.42 2.442
11 10 1.4 -- 1.51 1 1.40 2.114
12 11 1.36 -- 1.28 1 1.36 1.741
13 12 1.3 -- 0.91 1 1.30 1.183
14 13 1.3 -- 0.44 1 1.30 0.572
15 14 1.25 -- 0.06 1 1.25 0.075
16 15 0 -- 0 0.5 0.00 0.000 Bank

Sum 16.82 17.72
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Appendix D. Surface Water Discharge Calculations - Round 2
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-016, CFAC
Date: 11/30/2016

Team: MaryBeth Lyons, Sydney Ward

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0.5 0.00 0.000 Bank
2 1 0.49 -- 0.24 1 0.49 0.118
3 2 0.83 -- 0.31 1 0.83 0.257
4 3 1.51 -- 0.76 1 1.51 1.148
5 4 1.54 -- 0.35 1 1.54 0.539
6 5 1.62 -- 0.53 1 1.62 0.859
7 6 1.65 -- 1.33 1 1.65 2.195
8 7 1.37 -- 1.31 1 1.37 1.795
9 8 1.3 -- 1.37 1 1.30 1.781

10 9 1.25 -- 1.25 1 1.25 1.563
11 10 1.19 -- 0.99 1 1.19 1.178
12 11 1.31 -- 0.96 1 1.31 1.258
13 12 1.35 -- 0.82 1 1.35 1.107
14 13 1.29 -- 1.1 1 1.29 1.419
15 14 1.23 -- 0.84 1 1.23 1.033
16 15 1.09 -- 0.49 1 1.09 0.534
17 16 0.85 -- 0.33 1 0.85 0.281
18 17 0.83 -- 0 1 0.83 0.000
19 18 0.4 -- 0 1 0.40 0.000
20 19 0 -- 0 0.5 0.00 0.000 Bank

Sum 21.10 17.06
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Appendix D. Surface Water Discharge Calculations - Round 3
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-014, CFAC
Date: 3/13/2017

Team: Doug Ferraiolo, Sydney Ward

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 1 0.00 0.000 Bank
2 2 0.35 -- 1.16 2 0.70 0.812
3 4 0 -- 0 2 0.00 0.000
4 6 0.3 -- 0.04 2 0.60 0.024
5 8 0.7 -- 0.84 2 1.40 1.176
6 10 0.55 -- 1.21 2 1.10 1.331
7 12 0.5 -- 1.92 2 1.00 1.920
8 14 0.7 -- 1.37 2 1.40 1.918
9 16 0.7 -- 1.86 2 1.40 2.604

10 18 0.5 -- 0.52 2 1.00 0.520
11 20 0.3 -- 0.32 2 0.60 0.192
12 22 0.3 -- 0.43 2 0.60 0.258
13 24 0.1 -- 0.55 2 0.20 0.110
14 26 0 -- 0 1 0.00 0.000 Bank

Sum 10.00 10.87
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Appendix D. Surface Water Discharge Calculations - Round 3
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-015, CFAC
Date: 3/13/2017

Team: Doug Ferraiolo, Sydney Ward

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.000 Bank
2 1 0.4 -- 1.3 1 0.40 0.520
3 2 0.5 -- 1.25 1 0.50 0.625
4 3 0.6 -- 1.57 1 0.60 0.942
5 4 0.65 -- 1.82 1 0.65 1.183
6 5 0.65 -- 1.45 1 0.65 0.943
7 6 0.75 -- 1.6 1 0.75 1.200
8 7 0.7 -- 1.14 3 2.10 2.394
9 8 0.8 -- 1.41 3 2.40 3.384

10 9 0.8 -- 0.18 3 2.40 0.432
11 10 0.7 -- 1.09 3 2.10 2.289
12 11 0.55 -- 0.11 3 1.65 0.182
13 12 0.5 -- 0.18 1 0.50 0.090
14 13 0.5 -- 0.26 1 0.50 0.130
15 14 0.5 -- 0.83 1 0.50 0.415
16 15 0.3 -- 0.56 1 0.30 0.168
17 16 0 -- 0 0.5 0.00 0.000 Bank

Sum 16.00 14.90
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Appendix D. Surface Water Discharge Calculations - Round 3
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-016, CFAC
Date: 3/13/2017

Team: Doug Ferraiolo, Sydney Ward

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0.5 0.00 0.000 Bank
2 1 0.9 -- 0.49 1 0.90 0.441
3 2 1.2 -- 1.06 1 1.20 1.272
4 3 1.3 -- 0.82 1 1.30 1.066
5 4 1.1 -- 1.01 1 1.10 1.111
6 5 0.85 -- 1.27 1 0.85 1.080
7 6 1.25 -- 0.86 1 1.25 1.075
8 7 0.95 -- 1.2 1 0.95 1.140
9 8 0.8 -- 1.5 1 0.80 1.200

10 9 0.95 -- 1.13 1 0.95 1.074
11 10 0.75 -- 1.09 1 0.75 0.818
12 11 0.9 -- 1.1 1 0.90 0.990
13 12 0.75 -- 0.54 1 0.75 0.405
14 13 0.75 -- 0.27 1 0.75 0.203
15 14 0 -- 0 0.5 0.00 0.000 Bank

Sum 12.45 11.87
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Appendix D. Surface Water Discharge Calculations - Round 3
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-025, CFAC
Date: 3/13/2017

Team: Doug Ferraiolo, Sydney Ward

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 0 0 0.00 0.000 Bank
2 1 0.65 0.74 0.5 0.33 0.241
3 2 0.4 0.56 1 0.40 0.224
4 3 0.65 1.19 1 0.65 0.774
5 4 0.55 1.19 1 0.55 0.655
6 5 0.5 1.36 1 0.50 0.680
7 6 0.4 1.44 1 0.40 0.576
8 7 0.4 1.37 1 0.40 0.548
9 8 0.3 1.02 1 0.30 0.411

10 9 0.4 1.01 1 0.40 0.408
11 10 0.45 0.94 1 0.45 0.455
12 11 0.45 1 1 0.45 0.423
13 12 0.5 0.93 1 0.50 0.500
14 13 0.5 0.83 1 0.50 0.465
15 14 0.55 0.59 1 0.55 0.457
16 15 0.5 0.34 1 0.50 0.295
17 16 0.45 0.39 1 0.45 0.153
18 17 0.4 0.22 1 0.40 0.156
19 18 0 0 0.5 0.00 0.000 Bank

Sum 7.73 7.42
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Appendix D. Surface Water Discharge Calculations - Round 3
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-009, CFAC
Date: 4/4/2017

Team: Doug Ferraiolo, MaryBeth Lyons

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.000 Bank
2 1 0.7 -- 1.65 0.5 0.35 0.578
3 2 0.95 -- 2.11 1 0.95 2.005
4 3 1.25 -- 2.77 1 1.25 3.463
5 4 1.3 -- 2.39 1 1.30 3.107
6 5 1.3 -- 2.23 1 1.30 2.899
7 6 1.4 -- 1.98 1 1.40 2.772
8 7 1.2 -- 1.9 1 1.20 2.280
9 8 1.1 -- 1.12 1 1.10 2.090

10 9 0.9 -- 0.82 1 0.90 1.008
11 10 0.55 -- 0.49 1 0.55 0.451
12 11 0 -- 0 0.5 0.00 0.000 Bank

Sum 10.30 20.65
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Appendix D. Surface Water Discharge Calculations - Round 3
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-010, CFAC
Date: 4/4/2017

Team: Doug Ferraiolo, MaryBeth Lyons

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.000 Bank
2 1 0.5 -- 0.09 0.5 0.25 0.023
3 2 1.15 -- 0.57 1 1.15 0.656
4 3 1.7 -- 0.8 1 1.70 1.360
5 4 2.05 -- 1.08 1 2.05 2.214
6 5 2.5 -- 1.44 1 2.50 3.600
7 6 2.75 -- 1.34 1 2.75 3.685
8 7 2.9 -- 1.31 1 2.90 3.799
9 8 3 -- 1.63 1 3.00 3.930

10 9 2.9 -- 1.37 1 2.90 4.727
11 10 2.75 -- 2.03 1 2.75 3.768
12 11 2.6 -- 1.78 1 2.60 5.278
13 12 1.65 -- 1.36 1 1.65 2.937
14 13 0.55 -- 1.19 1 0.55 0.748
15 14 0 -- 0 0.5 0.00 0.000 Bank

Sum 26.75 36.72
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Appendix D. Surface Water Discharge Calculations - Round 3
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-011, CFAC
Date: 4/4/2017

Team: Doug Ferraiolo, MaryBeth Lyons

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.00 Bank
2 2 0.2 -- 0.04 1 0.20 0.008
3 4 0.6 -- 0.05 2 1.20 0.060
4 6 0.9 -- 0.02 2 1.80 0.036
5 8 0.55 -- 0.04 2 1.10 0.044
6 10 0.5 -- 0.03 2 1.00 0.030
7 12 1.05 -- 0.09 2 2.10 0.189
8 14 1.41 -- 0.54 2 2.82 1.523
9 16 1.7 -- 1.14 2 3.40 1.836

10 18 1.93 -- 1.42 2 3.86 4.400
11 20 2 -- 1.86 2 4.00 5.680
12 22 2 -- 2.2 2 4.00 7.440
13 24 1.9 -- 2.37 2 3.80 8.360
14 26 1.65 -- 1.7 2 3.30 7.821
15 28 1.53 -- 0.67 2 3.06 5.202
16 30 1.24 -- 0.4 2 2.48 1.662
17 32 1.05 -- 0.07 2 2.10 0.840
18 34 0.66 -- 0.22 2 1.32 0.092
19 36 0.4 -- 0.03 2 0.80 0.176
20 38 0.1 -- 0 2 0.20 0.006
21 40 0 -- 0 1 0.00 0.000 Bank

Sum 42.54 45.41
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Appendix D. Surface Water Discharge Calculations - Round 3
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-012, CFAC
Date: 4/4/2017

Team: Doug Ferraiolo, MaryBeth Lyons

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.000 Bank
2 1 0.7 -- 0.02 0.5 0.35 0.007
3 2 1.22 -- 0.43 1 1.22 0.525
4 3 1.78 -- 0.58 1 1.78 1.032
5 4 2.28 -- 0.86 1 2.28 1.961
6 5 2.65 -- 1.55 1 2.65 4.108
7 6 2.8 -- 1.59 1 2.80 4.452
8 7 2.95 -- 1.55 1 2.95 4.573
9 8 3 -- 2.31 1 3.00 4.650

10 9 2.95 -- 2 1 2.95 6.815
11 10 2.75 -- 2.2 1 2.75 5.500
12 11 2.1 -- 1.76 1 2.10 4.620
13 12 1.57 -- 1.04 1 1.57 2.763
14 13 1.16 -- 0.44 1 1.16 1.206
15 14 0.3 -- 0.32 1 0.30 0.132
16 15 0 -- 0 0.5 0.00 0.000 Bank

Sum 27.86 42.34
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Appendix D. Surface Water Discharge Calculations - Round 3
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-013, CFAC
Date: 4/4/2017

Team: Doug Ferraiolo, MaryBeth Lyons

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.000 Bank
2 1 0.2 -- 0.09 0.5 0.10 0.009
3 2 1 -- 0.46 1 1.00 0.460
4 3 1.75 -- 1.25 1 1.75 2.188
5 4 2.3 -- 1.81 1 2.30 4.163
6 5 2.6 -- 2.03 1 2.60 5.278
7 6 2.65 -- 2.55 1 2.65 6.758
8 7 2.9 -- 2.56 1 2.90 7.424
9 8 2.84 -- 2.57 1 2.84 7.270

10 9 2.58 -- 2.31 1 2.58 6.631
11 10 2.4 -- 2.5 1 2.40 5.544
12 11 1.95 -- 1.98 1 1.95 4.875
13 12 1.62 -- 1.47 1 1.62 3.208
14 13 0.8 -- 0.61 1 0.80 1.176
15 14 0 -- 0 0.5 0.00 0.000 Bank

Sum 25.49 54.98
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Appendix D. Surface Water Discharge Calculations - Round 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-009, CFAC
Date: 6/12/2017

Team: Doug Ferraiolo, Alessandro Sindoni

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.000 Bank
2 1 0.1 -- 0.09 0.5 0.05 0.005
3 2 0.3 -- 0.05 1 0.30 0.015
4 3 0.4 -- 0.08 1 0.40 0.032
5 4 0.4 -- 0.09 1 0.40 0.036
6 5 0.3 -- 0.08 1 0.30 0.024
7 6 0.45 -- 0.07 1 0.45 0.032
8 7 0.3 -- 0.06 1 0.30 0.018
9 8 0.1 -- 0.02 1 0.10 0.002

10 9 0.05 -- 0.05 1 0.05 0.003
11 10 0 -- 0 0.5 0.00 0.000 Bank

Sum 2.35 0.17
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Appendix D. Surface Water Discharge Calculations - Round 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-010, CFAC
Date: 6/12/2017

Team: Doug Ferraiolo, Alessandro Sindoni

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.000 Bank
2 1 0.1 -- 0.07 0.5 0.05 0.004
3 2 0.5 -- 0.09 1 0.50 0.045
4 3 0.85 -- 0.35 1 0.85 0.298
5 4 1.1 -- 0.69 1 1.10 0.759
6 5 1.2 -- 0.91 1 1.20 1.092
7 6 1.2 -- 0.79 1 1.20 0.948
8 7 1.25 -- 0.83 1 1.25 1.038
9 8 1.25 -- 0.8 1 1.25 1.000

10 9 1.25 -- 0.42 1 1.25 0.525
11 10 0.9 -- 0.17 1 0.90 0.153
12 11 0.3 -- 0.04 1 0.30 0.012
13 12 0 -- 0 0.5 0.00 0.000 Bank

Sum 9.85 5.87
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Appendix D. Surface Water Discharge Calculations - Round 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-011, CFAC
Date: 6/12/2017

Team: Doug Ferraiolo, Alessandro Sindoni

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.000 Bank
2 2 0.2 -- 0.07 1 0.20 0.014
3 4 0.55 -- 0.14 2 1.10 0.154
4 6 0.8 -- 0.27 2 1.60 0.432
5 8 0.85 -- 0.4 2 1.70 0.680
6 10 1.05 -- 0.48 2 2.10 1.008
7 12 0.95 -- 0.55 2 1.90 1.045
8 14 0.8 -- 0.61 2 1.60 0.976
9 16 0.6 -- 0.46 2 1.20 0.552

10 18 0.5 -- 0.21 2 1.00 0.210
11 20 0.2 -- 0.22 2 0.40 0.088
12 22 0 -- 0 1 0.00 0.000 Bank

Sum 12.80 5.16
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Appendix D. Surface Water Discharge Calculations - Round 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-012, CFAC
Date: 6/12/2017

Team: Doug Ferraiolo, Alessandro Sindoni

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.000 Bank
2 1 0.3 -- 0.07 0.5 0.15 0.011
3 2 0.8 -- 0.25 1 0.80 0.200
4 3 1.05 -- 0.63 1 1.05 0.662
5 4 1.45 -- 0.72 1 1.45 1.044
6 5 1.6 -- 1.11 1 1.60 1.776
7 6 1.7 -- 1.03 1 1.70 1.751
8 7 1.65 -- 1.12 1 1.65 1.848
9 8 1.3 -- 0.85 1 1.30 1.105

10 9 0.85 -- 0.37 1 0.85 0.315
11 10 0.4 -- 0.07 1 0.40 0.028
12 11 0 -- 0 0.5 0.00 0.000 Bank

Sum 10.95 8.74
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Appendix D. Surface Water Discharge Calculations - Round 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-013, CFAC
Date: 6/13/2017

Team: Doug Ferraiolo, Alessandro Sindoni

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.000 Bank
2 1 0.4 -- 0.06 0.5 0.20 0.012
3 2 0.8 -- 0.31 1 0.80 0.248
4 3 1.15 -- 0.66 1 1.15 0.759
5 4 1.14 -- 1 1 1.14 1.140
6 5 1.15 -- 1.07 1 1.15 1.231
7 6 1.75 -- 0.99 1 1.75 1.733
8 7 2 -- 1.16 1 2.00 2.320
9 8 1.65 -- 1.21 1 1.65 1.997

10 9 1.5 -- 1.17 1 1.50 1.755
11 10 1.3 -- 0.94 1 1.30 1.222
12 11 0.95 -- 0.48 1 0.95 0.456
13 12 0.5 -- 0.39 1 0.50 0.195
14 13 0 -- 0 0.5 0.00 0.000 Bank

Sum 14.09 13.07
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Appendix D. Surface Water Discharge Calculations - Round 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-014, CFAC
Date: 6/13/2017

Team: Doug Ferraiolo, Alessandro Sindoni

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.000 Bank
2 1 0.2 -- 0.09 0.5 0.10 0.009
3 2 0.55 -- 0.26 1 0.55 0.143
4 3 0.6 -- 1.6 1 0.60 0.960
5 4 0.6 -- 1.35 1 0.60 0.810
6 5 0.5 -- 1.62 1 0.50 0.810
7 6 0.8 -- 1.6 1 0.80 1.280
8 7 0.8 -- 1.46 1 0.80 1.168
9 8 0.95 -- 1.16 1 0.95 1.102

10 9 1 -- 2.16 1 1.00 2.160
11 10 1.1 -- 3.68 1 1.10 4.048
12 11 1.1 -- 3.76 1 1.10 4.136
13 12 1 -- 1.82 1 1.00 1.820
14 13 1.05 -- 1.15 1 1.05 1.208
15 14 0.75 -- 0.34 1 0.75 0.255
16 15 0.25 -- 0.14 1 0.25 0.035
17 16 0 -- 0 0.5 0.00 0.000 Bank

Sum 11.15 19.94
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Appendix D. Surface Water Discharge Calculations - Round 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-015, CFAC
Date: 6/13/2017

Team: Doug Ferraiolo, Alessandro Sindoni

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.000 Bank
2 2 0.65 -- 0.44 1 0.65 0.286
3 4 0.65 -- 0.25 2 1.30 0.325
4 6 0.77 -- 0.28 2 1.54 0.431
5 8 1.9 -- 0.24 2 3.80 0.912
6 10 1.6 -- 1.16 2 3.20 3.712
7 12 1.25 -- 1.07 2 2.50 2.675
8 14 1.3 -- 1.04 2 2.60 2.704
9 16 1.7 -- 0.83 2 3.40 2.822

10 18 1.05 -- 0.52 1 1.05 0.546
11 20 0 -- 0 0 0.00 0.000 Bank

Sum 20.04 14.41
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Appendix D. Surface Water Discharge Calculations - Round 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-016, CFAC
Date: 6/13/2017

Team: Doug Ferraiolo, Alessandro Sindoni

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.000 Bank
2 1 0.4 -- 0.23 0.5 0.20 0.046
3 2 0.6 -- 0.61 1 0.60 0.366
4 3 1 -- 1.13 1 1.00 1.130
5 4 1.05 -- 1.21 1 1.05 1.271
6 5 1.25 -- 1.37 1 1.25 1.713
7 6 1.5 -- 1.22 1 1.50 1.830
8 7 1.6 -- 1.12 1 1.60 1.792
9 8 1.1 -- 1.18 1 1.10 1.298

10 9 1.15 -- 1.52 1 1.15 1.748
11 10 1.35 -- 1.5 1 1.35 2.025
12 11 1.3 -- 1.46 1 1.30 1.898
13 12 1.05 -- 1.28 1 1.05 1.344
14 13 0.95 -- 1.03 1 0.95 0.979
15 14 0.95 -- 0.47 1 0.95 0.447
16 15 0 -- 0 0.5 0.00 0.000 Bank

Sum 15.05 17.89
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Appendix D. Surface Water Discharge Calculations - Round 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Station Name: CFSWP-025, CFAC
Date: 6/13/2017

Team: Doug Ferraiolo, Alessandro Sindoni

Sample 
Number

Distance 
from Initial 

Point (ft) 
Depth of 

Water (ft)

Meter Depth 
Above Stream 

Bottom (ft)
Velocity 

(ft/s)
Width

(ft)
Area
(ft2)

Discharge
(cfs)

1 0 0 -- 0 0 0.00 0.000 Bank
2 1 0.25 -- 0.12 0.5 0.13 0.015
3 2 0.5 -- 0.42 1 0.50 0.210
4 3 0.5 -- 0.59 1 0.50 0.295
5 4 0.7 -- 0.99 1 0.70 0.693
6 5 0.75 -- 1.63 1 0.75 1.223
7 6 0.9 -- 2 1 0.90 1.800
8 7 1 -- 1.74 1 1.00 1.740
9 8 1 -- 1.73 1 1.00 1.730

10 9 1.05 -- 1.29 1 1.05 1.355
11 10 1.05 -- 0.93 1 1.05 0.977
12 11 0.85 -- 0.59 1 0.85 0.502
13 12 1.2 -- 0.22 1 1.20 0.264
14 13 0.75 -- 0.35 1 0.75 0.263
15 14 1.15 -- 0.42 1 1.15 0.483
16 15 1.05 -- 0.5 1 1.05 0.525
17 16 1.2 -- 0.83 1 1.20 0.996
18 17 1.2 -- 0.78 1 1.20 0.936
19 18 1.1 -- 0.8 1 1.10 0.880
20 19 0 -- 0 0.5 0.00 0.000 Bank

Sum 16.08 14.88
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Groundwater and Surface Water Data Summary Report 
Columbia Falls Aluminum Company, LLC 

ROUX ASSOCIATES, INC. 2476.0001Y.170/CVRS 

APPENDIX E 

Executed Record of Modification Forms 



:{ r Record of Modification

Phase I Site Characterization Sampling and Analysis Plan Field Activities
Columbia Fall Aluminum Company RUFS

Phase I SAP MOD #8

Inslructions to Requesler." Submit to Rcux RI Manager or Roux RUFS Project Manager
Roux RI Manager rvill maintain Iegible copies in a binder that can be accessed by personnel.

Project Work PlanlQAPP (check one):

2015 Phase I SAP

SOP (Title, # and approval

date):

Requester: ivlichael Ritorto, RI Manager Date: 8l3U2Arc

Applicable section of SAP/SOP:

SAP Section 4.9: Surface Water and Sediment Sampling

Descriotion of ModificalLiga :

Selected surface w'ater and sediment sample locations within the Flathead River will be sampled via boat"

When sampling from the boat, a ponar dredge sampling device and/or other hand tools will be utilized to

collect the samptre in accordance with Roux SOP 5.2 that was provided in the Phase I SAP. The boat and

captain will be provided by Kennedy/Jenks Consulting (Whitefish, Montana). KennedylJenks Consulting

is new subcontractor to the pro.iect and rvill be working as a subcontractor to Roux Associates.

f)uring use of the boat, Roux Associates and KennedylJenks personnel will irnplement safb boating

practices including use of a personai flotation devices and spotting of sampling personnel while

sampling. Additionally, all personnel involved with the sampling will revierv the Job Hazard Analysis for
boating activities provided by KennedyiJenks (see attached). A tailgate meeting will also be held before

the boating event and potential hazards and mitigative actions will be discussed.



Rationale for Modifications / :

During the initial site reconnaissance. several surface vr'ater and sediment sample iocations along the
Flathead River n'ere deemed inaccessibie b1 foct due to the presence of forested areas and limited
banklshoreline for traversing. Use of a boat to access some of the sampling locations rvill provide easier
and safer access to the sampling iocations. The boat wili also allo* Roux Associates personnel the evaluate
the samp[ng locations prior to sample collection and eva]uate potential locations where sediment is

present. if any'.



Duration o{}Iodification (Check one):

iIl T.*po.ury,

Date(s) \l3ADArc

Sample Numbers CFSW/CFSD 001 through 008 and 0i7

Permanent (Proposed Text lvfodification Section)

Effective Date:

Proposed 'fext Modifications in Associated Document:

Data Quality Indicator (check one) - Please reference definitions on next page for direction on selecting
data qualit-v indicators:

l_] 
** Appticabre il n*;ect I m* ri,, 

fl 
Estimate I ursn nia, 

E *.
!f;tu*"{ Mff

Roux Project Managen Approval: MichaelRitono uate: 8130/2016

{'Rartr RI/FS Praject Manager or de,signate)

Mikecirian 7tL$4___ Date: I /z /zur uEPA Review and
Approval:
(USEPA RPM or clesigVate)



DATA QUALITY INDICATOR DEFINITIONS

Reject - Sarnpies associated with this modificatiori form are not useable. The conditions outlined in the

modification fbrm adversell, affect the associated sample to such a degree that the data are not reliable.

Low Bias - Samples associated with this modit-rcation tbrnr are useable. but results are liketry to be

biased lolv. The conditions outlined in the modification form suggest that associated sample data are

reliable. but estimated low.

Estimcte - Sarnples associated rvith this modit-rcation fcrm are useable. but results should be

considered approximations. The conditions outlined in the modification form suggest that associated

sample data are reliable, but estimates.

High Bias - Samples associated with this modification form are useable. but results are likely to be

biased high. The conditions outlined in the modification lbrm suggest that associated sample data are

reliable. but estimated high.

No Bias - Samples associated with this modification form are useabie as reported. The conditions

outlined in the modit'ication form suggest that associated sample data are reliable as reported.



"1* " +"-''"-:;i{-'l*eb-'FL,

"--..""4;;-:i
Record of Modification

Phase 1 Site Characterization Sampling and Analysis Plan Field Activities
Columbia Fall Aluminum Company RI/FS

Phase 1 SAP MOD #9

Instructions to Requester.' Submit to Roux RI Manager or Roux RI/FS Project Manager
Roux RI Manager will maintain legible copies in a binder that can be accessed by personnel.

Project Work Plan/QAPP (check one):

lXl2015PhaselSAP

SOP (Title, # and approval

date):

Requester: Michael njA4q,Bll4eleggl Date: 31212017

Applicable section of SAP/SOP:

SAP Section 4.8 and 4.9: Groundwater and Surface Water Sampling

Description of Modification:
During the Phase I Site Characterization sampling event scheduled to begin in March 2017 (Sampling
Round 3), selected surface waterand groundwater samples will be analyzed for free cyanide via USEPA
laboratory method 9016. These analyses are in addition to the total cyanide analyses that are included as

part of the original scope of work.

Free cyanide analysis will be completed on samples from 46 monitoring wells and 5 surface water locations
during the sampling event. These locations have been selected based on the sampling results of Round 1

and 2 for total cyanide analysis. At each of these locations, total cyanide was detected above the method
detection limit in one or both of the first two rounds of sampling (September and November 2016).

2476 0001 Y. l 3ZFRlV
August 30,2016
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Rationale for Modifications / Potential Implications of Modifications:
The various screening levels utilized to evaluate the Phase I Site Characterization data are based upon
exposure to free cyanide. Thus, with the use of the total cyanide data, any potential for effects due to
cyanide exposure is likely overestimated as free cyanide would only comprise a fraction, if any, of the total
cyanide present. The analysis of free cyanide in the groundwater and surface water samples as proposed
willfurther facilitate a better understandine of Site conditions.

2476 0001Y 132,FR|V

August 30 2016
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Duration of Modification (Check one):

Temporary

Date(s) 31212017

Sample Numbers Affected:
cFMW-001

cFMW-002

CFMW-OO3

CFMW-003a

cFMW-007

CFMW-008a

cFMW-0r0

CFMW-O11

CFMW-O12

cFMW-014

CFSWP-OI4

CFMW-O15

CFMW-016a

CFMW-O19

cFMW-020

CFMW-021

CFMW-022

cFMW-023

cFMW-026

cFMW-027

cFMW-028

CFSWP-O15

CFMW-028a

CFMW-029

cFMW-031

CFMW-032

cFMW-033

cFMW-034

cFMW-035

cFMW-037

cFMW-038

CFMW-O4O

CFSWP-O2O

cF'MW-042

cFMW-043

cFMW-044

CFMW-044a

cFMW-044b

CFMW-045

CFMW-045a

cFMW-047

cFMW-049

CFMW-049a

cFMW-050

cFMW-053

cFMW-054

CFMW-056a

cFMW-061

cFMW-064

CFSWP-OO3

CFSWP-OO4

CFSWP-OO5

CFSWP-OO6

Permanent (Proposed Text Modification Section)

Effective Date:

Proposed Text Modifications in Associated Document:

NA

Data Quality Indicator (check one) - Please reference definitions on next page for direction on selecting
data quality indicators:

! "r Appricabre 
! 

neiect 
! 

Low Bias 
! 

nstimate 
! 

nisr' nias 
E il;,

Roux project Manager Approval: rvicnaetBrt#/Lt tn<1 r&r",
(Roux RI/FS Project Manager or designate)

Mikecirian%
b- i4 t7

3t2t2017

EPA Review and
Approval:
(USEPA MM or designate)

2476 0001Y 132,FRtvl

August 30. 2016
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DATA QUALITY INDICATOR DEFINITIONS

Reject - Samples associated with this modification form are not useable. The conditions outlined in the
modification form adversely affect the associated sample to such a degree that the data are not reliable.

Low Bias - Samples associated with this modification form are useable, but results are likely to be
biased low. The conditions outlined in the modification form suggest that associated sample data are
reliable, but estimated low.

Estimate - Samples associated with this modification form are useable, but results should be considered
approximations. The conditions outlined in the modification form suggest that associated sample data
are reliable, but estimates.

High Bias - Samples associated with this modification form are useable, but results are likely to be
biased high. The conditions outlined in the modification form suggest that associated sample data are
reliable, but estimated high.

No Bias - Samples associated with this modification form are useable as reported. The conditions
outlined in the modification form suggest that associated sample data are reliable as reporled.

2476.0001Y. 1 32,/FRlil

Auglst 30, 2016
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Record of Modification

Phase 1 Site Gharacterization Sampling and Analysis
Columbia Fall Aluminum Company RI/FS

Phase 1 SAP MOD #11

Plan Field Activities

Ilstrugtlgrys to Requester.' Submit to Roux RI Manager or Roux RI/FS Project Manager
Roux RI Manager will maintain legible copies in a binder that can be accessed by personnEl.

Project Work Plan/QAPP (check one):

lXl2015PhaselSAP

SOP (Title, # and approval

date):

Requester: Michael Ritorto, RI Manager Date: June 12,2017

Applicatrle section of SAP/SOP:

There is not an applicable section of the SAP/SOP because Slug Testing was not discussed in the Phase I
SAP.

Descrintion of Modification:
Roux Associates will complete slug tests at monitoring wells distributed across the Site. Pneumatic slug
tests will be conducted on the new 2-inch diameter wells installed as part of the Phase I Site
Characterization. For a pneumatic test to be conducted, the entire length of screen of the monitoring well
must be submerged beneath the level of standing water in well. Mechanical slug tests will be conducted
on the newly installed wells with partially submerged screens. Based upon water levels measured in July
and August 2016, it is anticipated that approximately 38 of the 44 newly installed wells will be tested
using the pneumatic method, and 6 of the 44 newly installed wells will be tested using the mechanical
method; however, the final determination of wells to be tested will be made based upon water levels at
the time the testing is to be performed.

Pneumatic slug tests will be conducted within the casing of each well using compressed air as the
displacing (slug) volume. The water column within the well casing will be depressed by increasing the
air pressure in the casing above the water column. When the water level is depressed to a predetermined
level and the air pressure stabilized within the test interval, the air pressure within the well casing will be
rapidly released. The instantaneous release of air pressure from the well casing will initiate a pneumatic
slug withdrawal test, which will be recorded using a pressure transducer and a data logger. All tests will
be conducted in accordance with the procedures outlined in the SOP titled "standard Operating
Procedure 4.8 for Conducting a Pneumatic Slug Test."

Mechanical slug tests will be conducted within the casing of each well using a solid cylinder (slug). Due

2476 0001Y 1 37/FRt\,r

June 22 2016
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to the fact that mechanical slug tests are being performed on water table wells, the testing will be limited
to "slug-out" tests. As part of the "slug-out test", the water column within the well casing will be
decreasing by rapidly removing the solid slug from the water column. All changes in water levels will be
recorded using a pressure transducer and a data logger. All tests will be conducted in accordance with the
procedures outlined in the SOP titled "standard Operating Procedure 4.9 for Conducting a Mechanical
Slug Test."

At each location, the test will be conducted with an approximate l-foot displacement. The test will be
repeated at each well using 1-foot displacement to determine the reproducibility of the data. If water
levels retum to static or near static conditions within one hour, another test will be conducted usins an
approximate 2-foot di splacement.

Data analysis to determine hydraulic conductivity values for each test will be performed using a
combination of Excel, Aqtesolv or Geoprobe Slug Test Analysis software, and Win-Situ software.
Following completion of testing and analysis, a report will be prepared to describe the tests and the data
evaluation methods, and to summarize the test results. All data analysis procedures, including decision
making processes, will be conducted in accordance with the procedures outlined in the SOP titled
"Standard Operating Procedure 4.10 for "Analyzing Slug Test Data."

Rationale for Modifications / Potential Implications of Modifications:
The slug testing program will be performed to evaluate the in situ permeability contrast between various
hydrogeologic units beneath the site. The slug tests will generate data that will be used to determine the
hydraulic conductivity at each well as part of the ongoing Phase I Site Characterization program. The
hydraulic conductivity data from each tested well will be added to the overall Phase I Site Characterization
dataset and used for evaluation of groundwater flow beneath the Site.

2476 OOO,1Y XXXFRM
May 1 .2417
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Duration of Modification (Check one):

[l T.,npo.ury

Date(s)

Sample Numbers

Permanent (Proposed Text Modification Section)

Effective Date:

June 12,2017

Proposed Text Modifications in Associated Document:

This form serves to document the change as described above, no document revisions are proposed.

Data Quality Indicator (check one) - Please reference definitions on next page for direction on selecting
data quality indicators:

I xot Applicable I ne;ect I Low Bias I Estimate ll nigh niur [*--l l:Ll Ll L__l L__l |_l | 
.- 

| Bias

(#Roux Project Manager Approval: ,/",,1r^\^

Michael Ritorto
(Rotrx RI/FS Project Manager or designate)

EPA Review and
Approval:
(USEPA RPM or designate)

Date: Iune 12,2017

t4 t76

2476 0001Y XXX,/FRM

May 1 .2017
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DATA QUALITY INDICATOR DEFINITIONS

Reject - Samples associated with this modification form are not useable. The conditions outlined in the
modification form adversely affect the associated sample to such a degree that the data are not reliable.

Low Bias - Samples associated with this modification form are useable, but results are likely to be
biased low. The conditions outlined in the modification form suggest that associated sample data are
reliable, but estimated low.

Estimate - Samples associated with this modification form are useable, but results should be
considered approximations. The conditions outlined in the modification form suggest that associated
sample data are reliable, but estimates.

High Bias - Samples associated with this modification form are useable, but results are likely to be
biased high. The conditions outlined in the modification form suggest that associated sample data are
reliable, but estimated high.

No Bius - Samples associated with this modification form are useable as reported. The conditions
outlined in the modification form suggest that associated sample data are reliable as reported.

2476 0001Y.XXXFRt
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Groundwater and Surface Water Data Summary Report 
Columbia Falls Aluminum Company, LLC 
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APPENDIX F 

Investigation Derived 
Waste Water Manifests and Sample Results 



Table F1. Volatile Organic Compounds in IDW Purge Water
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

CFWC-001-WG CFWC-002-WG CFWC-003-WG CFWC-004-WG
8/19/2016 9/22/2016 11/28/2016 6/30/2017

CFWC-001-WCL CFWC-002-WCL CFWC-003-WCL CFWC-004-WCL

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l 0.28 U 0.28 U 0.28 U 0.28 U
1,1,2,2-Tetrachloroethane 2 -- -- ug/l 0.19 U 0.19 U 0.19 U 0.19 U
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l 0.34 U 0.34 U 0.34 U 0.34 U
1,1,2-Trichloroethane 3 -- -- ug/l 0.08 U 0.08 U 0.08 U 0.08 U
1,1-Dichloroethane 4 -- 2.8 ug/l 0.24 U 0.24 U 0.24 U 0.24 U
1,1-Dichloroethene 7 -- -- ug/l 0.34 U 0.34 U 0.34 U 0.34 U
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l 0.35 U 0.35 U 0.35 U 0.35 U
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l 0.27 U 0.27 U 0.27 U 0.27 U
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l 0.23 U 0.23 UJ 0.23 U 0.23 U
1,2-Dichlorobenzene 600 600 30 ug/l 0.22 U 0.22 U 0.22 U 0.22 U
1,2-Dichloroethane 4 5 0.17 ug/l 0.25 U 0.25 U 0.25 U 0.25 U
1,2-Dichloropropane 5 5 0.44 ug/l 0.18 U 0.18 UJ 0.18 U 0.18 U
1,3-Dichlorobenzene 600 -- -- ug/l 0.33 U 0.33 U 0.33 U 0.33 U
1,4-Dichlorobenzene 75 75 0.48 ug/l 0.33 U 0.33 U 0.33 U 0.33 U
2-Butanone (MEK) -- -- 560 ug/l 3.8 J 2.2 UJ 2.2 U 19 
2-Hexanone -- -- 3.8 ug/l 0.72 U 0.72 U 0.72 U 2.3 J
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l 0.63 U 0.63 U 0.63 U 0.88 J
Acetone -- -- 1400 ug/l 21 11 J- 24 45 
Benzene 5 5 0.46 ug/l 0.09 U 0.09 U 0.09 U 0.21 J
Bromoform 80 80 3.3 ug/l 0.18 U 0.18 U 0.18 U 0.18 U
Bromomethane 10 -- 0.75 ug/l 0.18 U 0.18 UJ 0.18 U 0.18 U
Carbon disulfide -- -- 81 ug/l 0.22 U 0.22 U 0.22 U 0.89 J
Carbon tetrachloride 3 5 0.46 ug/l 0.33 U 0.33 U 0.33 U 0.33 U
Chlorobenzene 100 100 7.8 ug/l 0.24 U 0.24 U 0.24 U 0.24 U
Chlorobromomethane -- -- 8.3 ug/l 0.3 U 0.3 U 0.3 U 0.3 U
Chlorodibromomethane 4 80 0.87 ug/l 0.22 U 0.22 U 0.22 U 0.22 U
Chloroethane -- -- 2100 ug/l 0.37 U 0.37 UJ 0.37 U 0.37 U
Chloroform 70 80 0.22 ug/l 0.22 U 0.22 U 0.22 U 0.22 U
Chloromethane 30 -- 19 ug/l 0.22 U 0.22 UJ 0.22 U 0.22 U
cis-1,2-Dichloroethene 70 -- -- ug/l 0.26 U 0.26 UJ 0.26 U 0.26 U
cis-1,3-Dichloropropene 4 -- -- ug/l 0.16 U 0.16 U 0.16 U 0.16 U

Sample Designation

Sample Location
Sample Date
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Table F1. Volatile Organic Compounds in IDW Purge Water
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

CFWC-001-WG CFWC-002-WG CFWC-003-WG CFWC-004-WG
8/19/2016 9/22/2016 11/28/2016 6/30/2017

CFWC-001-WCL CFWC-002-WCL CFWC-003-WCL CFWC-004-WCL

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Designation

Sample Location
Sample Date

Cyclohexane -- -- 1300 ug/l 0.26 U 0.26 U 0.26 U 0.26 U
Dichlorobromomethane 10 80 0.13 ug/l 0.15 U 0.15 U 0.15 U 0.15 U
Dichlorodifluoromethane 1000 -- 20 ug/l 0.14 U 0.14 U 0.14 U 0.14 U
Ethylbenzene 700 700 1.5 ug/l 0.3 U 0.3 U 0.3 U 0.3 U
Ethylene Dibromide 0.004 -- -- ug/l 0.19 U 0.19 U 0.19 U 0.19 U
Isopropylbenzene -- -- -- ug/l 0.32 U 0.32 U 0.32 U 0.32 U
Methyl acetate -- -- 2000 ug/l 0.58 U 0.58 U 0.58 U 4.5 J
Methyl tert-butyl ether 30 -- 14 ug/l 0.13 U 0.13 U 0.13 U 0.13 U
Methylcyclohexane -- -- -- ug/l 0.22 U 0.22 U 0.22 U 0.22 U
Methylene Chloride 5 5 11 ug/l 0.21 U 0.21 U 0.21 U 0.21 U
m-Xylene & p-Xylene -- -- -- ug/l 0.28 U 0.28 U 0.28 U 0.91 J
o-Xylene 10000 -- 19 ug/l 0.32 U 0.32 U 0.32 U 0.32 U
Styrene 100 100 120 ug/l 0.17 U 0.17 U 0.17 U 0.17 U
Tetrachloroethene 5 -- -- ug/l 0.12 U 0.12 U 0.12 U 0.12 U
Toluene 1000 1000 110 ug/l 0.25 U 0.25 U 0.25 U 2.9 
trans-1,2-Dichloroethene 100 -- -- ug/l 0.18 U 0.18 U 0.18 U 0.18 U
trans-1,3-Dichloropropene 2 -- -- ug/l 0.19 U 0.19 U 0.19 U 0.19 UT
Trichloroethene 5 -- -- ug/l 0.22 U 0.22 U 0.22 U 0.22 U
Trichlorofluoromethane 10000 -- 520 ug/l 0.15 U 0.15 U 0.15 U 0.15 U
Vinyl chloride 0.2 2 0.019 ug/l 0.06 U 0.06 U 0.06 U 0.06 U

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs
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Table F2. Semivolatile Organic Compounds in IDW Purge Water
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

CFWC-001-WG CFWC-002-WG CFWC-003-WG CFWC-004-WG
8/19/2016 9/22/2016 11/28/2016 6/30/2017

CFWC-001-WCL CFWC-002-WCL CFWC-003-WCL CFWC-004-WCL

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l 0.63 U 0.63 U 0.63 U 0.63 U
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l 0.43 U 0.43 U 0.43 U 0.43 U
1,4-Dioxane -- -- 0.46 ug/l 3.1 U 3.1 U 3.1 U 3.1 U
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l 0.93 U 0.93 U 0.93 U 0.93 U
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l 0.69 U 0.69 U 0.69 U 0.69 U
2,4,5-Trichlorophenol 1800 -- 120 ug/l 0.49 U 0.49 U 0.49 U 0.49 U
2,4,6-Trichlorophenol 30 -- 1.2 ug/l 0.53 U 0.53 U 0.53 U 0.53 U
2,4-Dichlorophenol 77 -- 4.6 ug/l 0.63 U 0.63 U 0.63 U 0.63 U
2,4-Dimethylphenol 380 -- 36 ug/l 0.91 U 0.91 U 0.91 U 2 J
2,4-Dinitrophenol 69 -- 3.9 ug/l 2.4 U 2.4 U 2.4 U 2.4 U
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l 1 U 1 U 1 U 1 U
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l 0.88 U 0.88 U 0.88 U 0.88 U
2-Chloronaphthalene 1000 -- -- ug/l 0.61 U 0.61 U 0.61 U 0.61 U
2-Chlorophenol 81 -- 9.1 ug/l 0.74 U 0.74 U 0.74 U 0.74 U
2-Methylnaphthalene -- -- 3.6 ug/l 0.88 U 0.88 U 0.88 U 0.88 U
2-Methylphenol -- -- -- ug/l 1.3 U 1.3 U 1.3 U 1.3 U
2-Nitroaniline -- -- 19 ug/l 0.65 U 0.65 U 0.65 U 0.65 U
2-Nitrophenol -- -- -- ug/l 0.59 U 0.59 U 0.59 U 0.59 U
3 & 4 Methylphenol -- -- -- ug/l 0.88 U 0.88 U 0.88 U 0.88 U
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l 1 U 1 U 1 U 1 U
3-Nitroaniline -- -- -- ug/l 0.82 U 0.82 U 0.82 U 0.82 U
4,6-Dinitro-2-methylphenol 13 -- -- ug/l 2 U 2 U 2 U 2 U
4-Bromophenyl phenyl ether -- -- -- ug/l 1 U 1 U 1 U 1 U
4-Chloro-3-methylphenol 3000 -- -- ug/l 0.76 U 0.76 U 0.76 U 0.76 U
4-Chloroaniline -- -- 0.37 ug/l 0.73 U 0.73 U 0.73 U 0.73 U
4-Chlorophenyl phenyl ether -- -- -- ug/l 0.96 U 0.96 U 0.96 U 0.96 U
4-Nitroaniline -- -- 3.8 ug/l 0.48 U 0.48 U 0.48 U 0.48 U
4-Nitrophenol 60 -- -- ug/l 4.7 U 4.7 U 4.7 U 4.7 U
Acenaphthene 670 -- 53 ug/l 0.88 U 0.88 U 0.88 U 0.88 U
Acenaphthylene -- -- -- ug/l 0.65 U 0.65 U 0.65 U 0.65 U
Acetophenone -- -- 190 ug/l 1 U 1 U 1 U 1 U

Sample Designation

Sample Location
Sample Date
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Table F2. Semivolatile Organic Compounds in IDW Purge Water
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

CFWC-001-WG CFWC-002-WG CFWC-003-WG CFWC-004-WG
8/19/2016 9/22/2016 11/28/2016 6/30/2017

CFWC-001-WCL CFWC-002-WCL CFWC-003-WCL CFWC-004-WCL

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l 0.63 U 0.63 U 0.63 U 0.63 U

Sample Designation

Sample Location
Sample Date

Anthracene 2100 -- 180 ug/l 0.57 U 0.57 U 0.57 U 0.57 U
Atrazine 3 3 0.3 ug/l 0.77 U 0.77 U 0.77 U 0.77 U
Benzaldehyde -- -- 190 ug/l 0.86 U 0.86 U 0.86 U 0.86 U
Benzo[a]anthracene 0.5 -- -- ug/l 0.55 U 0.55 U 0.55 U 0.55 U
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l 0.16 U 0.16 U 0.16 UT 0.16 U
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l 0.44 U 0.44 U 0.44 UT 0.44 U
Benzo[g,h,i]perylene -- -- -- ug/l 0.75 U 0.75 U 0.75 U 0.75 U
Benzo[k]fluoranthene 5 -- 0.34 ug/l 0.18 U 0.18 U 0.18 UT 0.18 U
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l 0.69 U 0.69 U 0.69 U 0.69 U
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l 0.12 U 0.12 U 0.12 U 0.12 U
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l 1.4 BJ 0.72 U 0.72 U 4.2 
Butyl benzyl phthalate 1500 -- 16 ug/l 0.6 U 0.6 U 0.6 U 0.6 U
Caprolactam -- -- 990 ug/l 1.1 U 1.1 U 1.1 U 1.1 U
Carbazole -- -- -- ug/l 0.85 U 0.85 U 0.85 U 0.85 U
Chrysene 50 -- 3.4 ug/l 0.67 U 0.67 U 0.67 U 0.67 U
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l 0.09 U 0.09 U 0.09 U 0.09 U
Dibenzofuran -- -- 0.79 ug/l 0.85 U 0.85 U 0.85 U 0.85 U
Diethyl phthalate 17000 -- -- ug/l 1 U 1 U 1 U 1 U
Dimethyl phthalate 270000 -- -- ug/l 0.98 U 0.98 U 0.98 U 0.98 U
Di-n-butyl phthalate 2000 -- -- ug/l 1.1 BJ 0.82 U 0.82 U 0.82 U
Di-n-octyl phthalate -- -- 20 ug/l 0.69 U 0.69 U 0.69 U 0.69 U
Fluoranthene 130 -- 80 ug/l 0.72 U 0.72 U 0.72 U 0.72 U
Fluorene 1100 -- 29 ug/l 0.8 U 0.8 U 0.8 U 0.8 U
Hexachlorobenzene 0.2 1 0.0098 ug/l 0.47 U 0.47 U 0.47 U 0.47 U
Hexachlorobutadiene 5 -- 0.14 ug/l 0.76 U 0.76 U 0.76 U 0.76 U
Hexachlorocyclopentadiene 50 50 0.041 ug/l 0.61 U 0.61 U 0.61 U 0.61 U
Hexachloroethane 30 -- 0.33 ug/l 0.09 U 0.09 U 0.09 U 0.09 U
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l 0.21 U 0.21 U 0.21 U 0.21 U
Isophorone 400 -- 78 ug/l 0.67 U 0.67 U 0.67 U 0.67 U
Naphthalene 100 -- 0.17 ug/l 0.8 U 0.8 U 0.8 U 0.8 U
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Table F2. Semivolatile Organic Compounds in IDW Purge Water
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

CFWC-001-WG CFWC-002-WG CFWC-003-WG CFWC-004-WG
8/19/2016 9/22/2016 11/28/2016 6/30/2017

CFWC-001-WCL CFWC-002-WCL CFWC-003-WCL CFWC-004-WCL

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l 0.63 U 0.63 U 0.63 U 0.63 U

Sample Designation

Sample Location
Sample Date

Nitrobenzene 17 -- 0.14 ug/l 0.49 U 0.49 U 0.49 U 0.49 U
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l 0.83 U 0.83 U 0.83 U 0.83 U
N-Nitrosodiphenylamine 33 -- 12 ug/l 0.74 U 0.74 U 0.74 U 0.74 U
Pentachlorophenol 1 1 0.041 ug/l 2.2 U 2.2 U 2.2 U 2.2 U
Phenanthrene -- -- -- ug/l 0.65 U 0.65 U 0.65 U 0.65 U
Phenol 300 -- 580 ug/l 0.41 U 0.41 U 0.41 U 150 
Pyrene 830 -- 12 ug/l 0.83 U 0.83 U 0.83 U 0.83 U

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs
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Table F3. Metals in IDW Purge Water
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

CFWC-001-WG CFWC-002-WG CFWC-003-WG CFWC-004-WG
8/19/2016 9/22/2016 11/28/2016 6/30/2017

CFWC-001-WCL CFWC-002-WCL CFWC-003-WCL CFWC-004-WCL

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l 283 474 504 548 
Antimony 6 6 0.78 ug/l 0.76 U 0.62 J 0.93 J 0.86 J
Arsenic 10 10 0.052 ug/l 0.71 U 0.64 U 0.82 J 1.5 J
Barium 1000 2000 380 ug/l 95.5 132 111 87.7 
Beryllium 4 4 2.5 ug/l 0.29 U 0.24 U 0.24 U 0.24 U
Cadmium 5 5 0.92 ug/l 0.72 U 0.71 U 0.71 U 0.71 U
Calcium -- -- -- ug/l 55200 71900 63300 42800 
Chromium 100 100 0.035 ug/l 14.2 11.9 10.5 3.2 J
Cobalt -- -- 0.6 ug/l 1.5 U 1.3 U 1.3 U 1.6 J
Copper 1300 1300 80 ug/l 2.2 J 3.2 J 3 J 13.6 
Cyanide, Reactive -- -- -- mg/l NA NA NA 25 U
Cyanide, Total 200 200 0.15 ug/l 18.7 27.8 22.7 59.6 
Iron -- -- 1400 ug/l 130 44.7 J 42.4 U 1370 
Lead 15 15 15 ug/l 0.44 U 0.38 U 0.38 U 1 J
Magnesium -- -- -- ug/l 322 228 83.4 J 8750 
Manganese -- -- 43 ug/l 3 U 2.5 U 2.5 U 70.6 
Mercury 2 2 0.063 ug/l 0.14 U 0.17 U 0.17 U 0.17 U
Nickel 100 -- 39 ug/l 1.6 U 1.4 U 1.4 U 3.4 J
Potassium -- -- -- ug/l 10500 11000 10700 3610 
Selenium 50 50 10 ug/l 0.79 U 0.73 U 0.73 U 0.73 U
Silver 100 -- 9.4 ug/l 1.5 U 1.3 U 1.3 U 1.3 U
Sodium -- -- -- ug/l 39600 45600 43900 24700 
Thallium 2 2 0.02 ug/l 0.31 U 0.26 U 0.26 U 0.26 U
Vanadium -- -- 8.6 ug/l 5.8 4.9 5.5 3 J
Zinc 2000 -- 600 ug/l 7.9 J 7 U 7 U 35.9 

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Designation

Sample Location
Sample Date
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Table F4.  General Chemistry in IDW Purge Water
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

CFWC-001-WG CFWC-002-WG CFWC-003-WG CFWC-004-WG
8/19/2016 9/22/2016 11/28/2016 6/30/2017

CFWC-001-WCL CFWC-002-WCL CFWC-003-WCL CFWC-004-WCL

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l 141000 173000 163000 135000 

Corrosivity -- -- -- ph units NA NA 11.9 7.4 

Fluoride 4000 4000 80 ug/l 1510 D 1700 1420 509 T

Hardness as calcium carbonate -- -- -- ug/l 152000 178000 164000 164000 

Ignitability -- -- -- deg f NA NA 0 U 0 U

pH -- -- -- ph units NA NA 11.9 7.4 

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs
T - LCS or LCSD is outside acceptance limits

Sample Designation

Sample Location
Sample Date
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Table F5. Volatile Organic Compounds in IDW Purge Water Leachate
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

CFWC-001-WG CFWC-002-WG CFWC-003-WG CFWC-004-WG
8/19/2016 9/22/2016 11/28/2016 6/30/2017

CFWC-001-WCL CFWC-002-WCL CFWC-003-WCL CFWC-004-WCL
Parameter TCLP Unit

1,1,1-Trichloroethane -- ug/l 0.28 U 0.28 U 0.28 U 0.28 U
1,1,2,2-Tetrachloroethane -- ug/l 0.19 U 0.19 U 0.19 U 0.19 U
1,1,2-Trichloro-1,2,2-trifluoroethane -- ug/l 0.34 U 0.34 U 0.34 U 0.34 U
1,1,2-Trichloroethane -- ug/l 0.08 U 0.08 U 0.08 U 0.08 U
1,1-Dichloroethane -- ug/l 0.24 U 0.24 U 0.24 U 0.24 U
1,1-Dichloroethene 700 ug/l 0.34 U 0.34 U 0.34 U 0.34 U
1,2,3-Trichlorobenzene -- ug/l 0.35 U 0.35 U 0.35 U 0.35 U
1,2,4-Trichlorobenzene -- ug/l 0.27 U 0.27 U 0.27 U 0.27 U
1,2-Dibromo-3-Chloropropane -- ug/l 0.23 U 0.23 UJ 0.23 U 0.23 U
1,2-Dichlorobenzene -- ug/l 0.22 U 0.22 U 0.22 U 0.22 U
1,2-Dichloroethane 500 ug/l 0.25 U 0.25 U 0.25 U 0.25 U
1,2-Dichloropropane -- ug/l 0.18 U 0.18 UJ 0.18 U 0.18 U
1,3-Dichlorobenzene -- ug/l 0.33 U 0.33 U 0.33 U 0.33 U
1,4-Dichlorobenzene 7500 ug/l 0.33 U 0.33 U 0.33 U 0.33 U
2-Butanone (MEK) 200000 ug/l 3.8 J 2.2 UJ 2.2 U 19 
2-Hexanone -- ug/l 0.72 U 0.72 U 0.72 U 2.3 J
4-Bromofluorobenzene -- ug/l 50 59 48 53 
4-Methyl-2-pentanone (MIBK) -- ug/l 0.63 U 0.63 U 0.63 U 0.88 J
Acetone -- ug/l 21 11 J- 24 45 
Benzene 500 ug/l 0.09 U 0.09 U 0.09 U 0.21 J
Bromoform -- ug/l 0.18 U 0.18 U 0.18 U 0.18 U
Bromomethane -- ug/l 0.18 U 0.18 UJ 0.18 U 0.18 U
Carbon disulfide -- ug/l 0.22 U 0.22 U 0.22 U 0.89 J
Carbon tetrachloride 500 ug/l 0.33 U 0.33 U 0.33 U 0.33 U
Chlorobenzene 100000 ug/l 0.24 U 0.24 U 0.24 U 0.24 U
Chlorobromomethane -- ug/l 0.3 U 0.3 U 0.3 U 0.3 U
Chlorodibromomethane -- ug/l 0.22 U 0.22 U 0.22 U 0.22 U
Chloroethane -- ug/l 0.37 U 0.37 UJ 0.37 U 0.37 U
Chloroform 6000 ug/l 0.22 U 0.22 U 0.22 U 0.22 U
Chloromethane -- ug/l 0.22 U 0.22 UJ 0.22 U 0.22 U
cis-1,2-Dichloroethene -- ug/l 0.26 U 0.26 UJ 0.26 U 0.26 U
cis-1,3-Dichloropropene -- ug/l 0.16 U 0.16 U 0.16 U 0.16 U
Cyclohexane -- ug/l 0.26 U 0.26 U 0.26 U 0.26 U
Dichlorobromomethane -- ug/l 0.15 U 0.15 U 0.15 U 0.15 U
Dichlorodifluoromethane -- ug/l 0.14 U 0.14 U 0.14 U 0.14 U
Ethylbenzene -- ug/l 0.3 U 0.3 U 0.3 U 0.3 U

Sample Location
Sample Date

Sample Designation
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Table F5. Volatile Organic Compounds in IDW Purge Water Leachate
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

CFWC-001-WG CFWC-002-WG CFWC-003-WG CFWC-004-WG
8/19/2016 9/22/2016 11/28/2016 6/30/2017

CFWC-001-WCL CFWC-002-WCL CFWC-003-WCL CFWC-004-WCL
Parameter TCLP Unit

Sample Location
Sample Date

Sample Designation

Ethylene Dibromide -- ug/l 0.19 U 0.19 U 0.19 U 0.19 U
Isopropylbenzene -- ug/l 0.32 U 0.32 U 0.32 U 0.32 U
Methyl acetate -- ug/l 0.58 U 0.58 U 0.58 U 4.5 J
Methyl tert-butyl ether -- ug/l 0.13 U 0.13 U 0.13 U 0.13 U
Methylcyclohexane -- ug/l 0.22 U 0.22 U 0.22 U 0.22 U
Methylene Chloride -- ug/l 0.21 U 0.21 U 0.21 U 0.21 U
m-Xylene & p-Xylene -- ug/l 0.28 U 0.28 U 0.28 U 0.91 J
o-Xylene -- ug/l 0.32 U 0.32 U 0.32 U 0.32 U
Styrene -- ug/l 0.17 U 0.17 U 0.17 U 0.17 U
Tetrachloroethene 700 ug/l 0.12 U 0.12 U 0.12 U 0.12 U
Toluene -- ug/l 0.25 U 0.25 U 0.25 U 2.9 
trans-1,2-Dichloroethene -- ug/l 0.18 U 0.18 U 0.18 U 0.18 U
trans-1,3-Dichloropropene -- ug/l 0.19 U 0.19 U 0.19 U 0.19 UT
Trichloroethene 500 ug/l 0.22 U 0.22 U 0.22 U 0.22 U
Trichlorofluoromethane -- ug/l 0.15 U 0.15 U 0.15 U 0.15 U
Vinyl chloride 200 ug/l 0.06 U 0.06 U 0.06 U 0.06 U

Bolding indicates an exceedance of USEPA Regulatory Levels (mg/L)
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Table F6. Semivolatile Organic Compounds in IDW Purge Water Leachate
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

CFWC-001-WG CFWC-002-WG CFWC-003-WG CFWC-004-WG
8/19/2016 9/22/2016 11/28/2016 6/30/2017

CFWC-001-WCL CFWC-002-WCL CFWC-003-WCL CFWC-004-WCL

Parameter
WG_TCL

P Unit
1,1'-Biphenyl -- ug/l 0.63 U 0.63 U 0.63 U 0.63 U
1,2,4,5-Tetrachlorobenzene -- ug/l 0.43 U 0.43 U 0.43 U 0.43 U
1,4-Dioxane -- ug/l 3.1 U 3.1 U 3.1 U 3.1 U
2,2'-oxybis[1-chloropropane] -- ug/l 0.93 U 0.93 U 0.93 U 0.93 U
2,3,4,6-Tetrachlorophenol -- ug/l 0.69 U 0.69 U 0.69 U 0.69 U
2,4,5-Trichlorophenol 400000 ug/l 0.49 U 0.49 U 0.49 U 0.49 U
2,4,6-Trichlorophenol 2000 ug/l 0.53 U 0.53 U 0.53 U 0.53 U
2,4-Dichlorophenol -- ug/l 0.63 U 0.63 U 0.63 U 0.63 U
2,4-Dimethylphenol -- ug/l 0.91 U 0.91 U 0.91 U 2 J
2,4-Dinitrophenol -- ug/l 2.4 U 2.4 U 2.4 U 2.4 U
2,4-Dinitrotoluene 130 ug/l 1 U 1 U 1 U 1 U
2,6-Dinitrotoluene -- ug/l 0.88 U 0.88 U 0.88 U 0.88 U
2-Chloronaphthalene -- ug/l 0.61 U 0.61 U 0.61 U 0.61 U
2-Chlorophenol -- ug/l 0.74 U 0.74 U 0.74 U 0.74 U
2-Fluorobiphenyl -- ug/l 62 62 51 82 
2-Methylnaphthalene -- ug/l 0.88 U 0.88 U 0.88 U 0.88 U
2-Methylphenol 200000 ug/l 1.3 U 1.3 U 1.3 U 1.3 U
2-Nitroaniline -- ug/l 0.65 U 0.65 U 0.65 U 0.65 U
2-Nitrophenol -- ug/l 0.59 U 0.59 U 0.59 U 0.59 U
3 & 4 Methylphenol -- ug/l 0.88 U 0.88 U 0.88 U 0.88 U
3,3'-Dichlorobenzidine -- ug/l 1 U 1 U 1 U 1 U
3-Nitroaniline -- ug/l 0.82 U 0.82 U 0.82 U 0.82 U
4,6-Dinitro-2-methylphenol -- ug/l 2 U 2 U 2 U 2 U
4-Bromophenyl phenyl ether -- ug/l 1 U 1 U 1 U 1 U
4-Chloro-3-methylphenol -- ug/l 0.76 U 0.76 U 0.76 U 0.76 U
4-Chloroaniline -- ug/l 0.73 U 0.73 U 0.73 U 0.73 U
4-Chlorophenyl phenyl ether -- ug/l 0.96 U 0.96 U 0.96 U 0.96 U
4-Nitroaniline -- ug/l 0.48 U 0.48 U 0.48 U 0.48 U
4-Nitrophenol -- ug/l 4.7 U 4.7 U 4.7 U 4.7 U
Acenaphthene -- ug/l 0.88 U 0.88 U 0.88 U 0.88 U
Acenaphthylene -- ug/l 0.65 U 0.65 U 0.65 U 0.65 U
Acetophenone -- ug/l 1 U 1 U 1 U 1 U
Anthracene -- ug/l 0.57 U 0.57 U 0.57 U 0.57 U
Atrazine -- ug/l 0.77 U 0.77 U 0.77 U 0.77 U
Benzaldehyde -- ug/l 0.86 U 0.86 U 0.86 U 0.86 U

Sample Location
Sample Date

Sample Designation
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Table F6. Semivolatile Organic Compounds in IDW Purge Water Leachate
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

CFWC-001-WG CFWC-002-WG CFWC-003-WG CFWC-004-WG
8/19/2016 9/22/2016 11/28/2016 6/30/2017

CFWC-001-WCL CFWC-002-WCL CFWC-003-WCL CFWC-004-WCL

Parameter
WG_TCL

P Unit
1,1'-Biphenyl -- ug/l 0.63 U 0.63 U 0.63 U 0.63 U
1,2,4,5-Tetrachlorobenzene -- ug/l 0.43 U 0.43 U 0.43 U 0.43 U

Sample Location
Sample Date

Sample Designation

Benzo[a]anthracene -- ug/l 0.55 U 0.55 U 0.55 U 0.55 U
Benzo[a]pyrene -- ug/l 0.16 U 0.16 U 0.16 UT 0.16 U
Benzo[b]fluoranthene -- ug/l 0.44 U 0.44 U 0.44 UT 0.44 U
Benzo[g,h,i]perylene -- ug/l 0.75 U 0.75 U 0.75 U 0.75 U
Benzo[k]fluoranthene -- ug/l 0.18 U 0.18 U 0.18 UT 0.18 U
Bis(2-chloroethoxy)methane -- ug/l 0.69 U 0.69 U 0.69 U 0.69 U
Bis(2-chloroethyl)ether -- ug/l 0.12 U 0.12 U 0.12 U 0.12 U
Bis(2-ethylhexyl) phthalate -- ug/l 1.4 BJ 0.72 U 0.72 U 4.2 
Butyl benzyl phthalate -- ug/l 0.6 U 0.6 U 0.6 U 0.6 U
Caprolactam -- ug/l 1.1 U 1.1 U 1.1 U 1.1 U
Carbazole -- ug/l 0.85 U 0.85 U 0.85 U 0.85 U
Chrysene -- ug/l 0.67 U 0.67 U 0.67 U 0.67 U
Dibenz(a,h)anthracene -- ug/l 0.09 U 0.09 U 0.09 U 0.09 U
Dibenzofuran -- ug/l 0.85 U 0.85 U 0.85 U 0.85 U
Diethyl phthalate -- ug/l 1 U 1 U 1 U 1 U
Dimethyl phthalate -- ug/l 0.98 U 0.98 U 0.98 U 0.98 U
Di-n-butyl phthalate -- ug/l 1.1 BJ 0.82 U 0.82 U 0.82 U
Di-n-octyl phthalate -- ug/l 0.69 U 0.69 U 0.69 U 0.69 U
Fluoranthene -- ug/l 0.72 U 0.72 U 0.72 U 0.72 U
Fluorene -- ug/l 0.8 U 0.8 U 0.8 U 0.8 U
Hexachlorobenzene 130 ug/l 0.47 U 0.47 U 0.47 U 0.47 U
Hexachlorobutadiene 500 ug/l 0.76 U 0.76 U 0.76 U 0.76 U
Hexachlorocyclopentadiene -- ug/l 0.61 U 0.61 U 0.61 U 0.61 U
Hexachloroethane 3000 ug/l 0.09 U 0.09 U 0.09 U 0.09 U
Indeno[1,2,3-cd]pyrene -- ug/l 0.21 U 0.21 U 0.21 U 0.21 U
Isophorone -- ug/l 0.67 U 0.67 U 0.67 U 0.67 U
Naphthalene -- ug/l 0.8 U 0.8 U 0.8 U 0.8 U
Nitrobenzene 2000 ug/l 0.49 U 0.49 U 0.49 U 0.49 U
N-Nitrosodi-n-propylamine -- ug/l 0.83 U 0.83 U 0.83 U 0.83 U
N-Nitrosodiphenylamine -- ug/l 0.74 U 0.74 U 0.74 U 0.74 U
Pentachlorophenol 100000 ug/l 2.2 U 2.2 U 2.2 U 2.2 U
Phenanthrene -- ug/l 0.65 U 0.65 U 0.65 U 0.65 U
Phenol -- ug/l 0.41 U 0.41 U 0.41 U 150 
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Table F6. Semivolatile Organic Compounds in IDW Purge Water Leachate
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

CFWC-001-WG CFWC-002-WG CFWC-003-WG CFWC-004-WG
8/19/2016 9/22/2016 11/28/2016 6/30/2017

CFWC-001-WCL CFWC-002-WCL CFWC-003-WCL CFWC-004-WCL

Parameter
WG_TCL

P Unit
1,1'-Biphenyl -- ug/l 0.63 U 0.63 U 0.63 U 0.63 U
1,2,4,5-Tetrachlorobenzene -- ug/l 0.43 U 0.43 U 0.43 U 0.43 U

Sample Location
Sample Date

Sample Designation

Pyrene -- ug/l 0.83 U 0.83 U 0.83 U 0.83 U

Bolding indicates an exceedance of USEPA Regulatory Levels (mg/L)
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Table F7. Metals in IDW Purge Water Leachate
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

CFWC-001-WG CFWC-002-WG CFWC-003-WG CFWC-004-WG
8/19/2016 9/22/2016 11/28/2016 6/30/2017

CFWC-001-WCL CFWC-002-WCL CFWC-003-WCL CFWC-004-WCL

Parameter
WG_TCL

P Unit
Aluminum -- ug/l 283 474 504 548 
Antimony -- ug/l 0.76 U 0.62 J 0.93 J 0.86 J
Arsenic 5000 ug/l 0.71 U 0.64 U 0.82 J 1.5 J
Barium 100000 ug/l 95.5 132 111 87.7 
Beryllium -- ug/l 0.29 U 0.24 U 0.24 U 0.24 U
Cadmium 1000 ug/l 0.72 U 0.71 U 0.71 U 0.71 U
Calcium -- ug/l 55200 71900 63300 42800 
Chromium 5000 ug/l 14.2 11.9 10.5 3.2 J
Cobalt -- ug/l 1.5 U 1.3 U 1.3 U 1.6 J
Copper -- ug/l 2.2 J 3.2 J 3 J 13.6 
Cyanide, Reactive -- mg/l NA NA NA 25 U
Cyanide, Total -- ug/l 18.7 27.8 22.7 59.6 
Iron -- ug/l 130 44.7 J 42.4 U 1370 
Lead 5000 ug/l 0.44 U 0.38 U 0.38 U 1 J
Magnesium -- ug/l 322 228 83.4 J 8750 
Manganese -- ug/l 3 U 2.5 U 2.5 U 70.6 
Mercury 200 ug/l 0.14 U 0.17 U 0.17 U 0.17 U
Nickel -- ug/l 1.6 U 1.4 U 1.4 U 3.4 J
Potassium -- ug/l 10500 11000 10700 3610 
Selenium 1000 ug/l 0.79 U 0.73 U 0.73 U 0.73 U
Silver 5000 ug/l 1.5 U 1.3 U 1.3 U 1.3 U
Sodium -- ug/l 39600 45600 43900 24700 
Thallium -- ug/l 0.31 U 0.26 U 0.26 U 0.26 U
Vanadium -- ug/l 5.8 4.9 5.5 3 J
Zinc -- ug/l 7.9 J 7 U 7 U 35.9 

Bolding indicates an exceedance of USEPA Regulatory Levels (mg/L)

Sample Location
Sample Date

Sample Designation
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Table F8. General Chemistry in IDW Purge Water Leachate
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

CFWC-001-WG CFWC-002-WG CFWC-003-WG CFWC-004-WG
8/19/2016 9/22/2016 11/28/2016 6/30/2017

CFWC-001-WCL CFWC-002-WCL CFWC-003-WCL CFWC-004-WCL
Parameter WG_TCLP Unit

Alkalinity -- ug/l 141000 173000 163000 135000 
Corrosivity -- ph units NA NA 11.9 7.4 
Fluoride -- ug/l 1510 D 1700 1420 509 T
Hardness as calcium carbonate -- ug/l 152000 178000 164000 164000 
Ignitability -- deg f NA NA 0 U 0 U
pH -- ph units NA NA 11.9 7.4 

Bolding indicates an exceedance of USEPA Regulatory Levels (mg/L)

Sample Location
Sample Date

Sample Designation
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WASTE MANAGEMENT

CWM OF THE NORTHWEST
Federal EpA ID: ORDOg9452353
].7629 CEDAR SPRINGS I,ANE
ARLTNGToN, OR 97912

COLUMBTA FAI,LS AIUMTNUM CO
ATTN: I.{ANIFEST SECTION
MTD0575617 63
2OOO A-I,UMINT]M DR
COLI'MBIA FAILS Mr 59912

CWM OF THE NORTHWEST, EPA ID:
from COLUMBfA FAIT,S ALUMINUM
Document number SOOB42-77.

Profile Number: OR333962
CWM Tracking ID: 45329001-

Process: EVApORATfON
Disposal Date: 0S/12/L7

CERITFTCATE OF DTSPOSAI

ORD089452353, has received waste material
CO on 05/12/!7 as described on Shipprng

r certify, on behatf of the above lj-sted treatment facility, that to thebest of my knowledge, the above-descri-bed. waste was manag.ed incompliance with all applicab]e laws, regulations, permr_ts and licenseson the date listed above.

CWMNW RECORDS DEPARTMENT
Certificate # 219988
os/30/77

(D
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APPENDIX G 

Groundwater Laboratory Analytical Data Tables – Rounds 1 through 4 
1. VOCs in Groundwater 
2. SVOCs in Groundwater 
3. Metals in Groundwater 
4. General Chemistry in Groundwater 
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CFMW-002 CFMW-002 CFMW-002 CFMW-003 CFMW-003 CFMW-003 CFMW-003 CFMW-007 CFMW-007 CFMW-007 CFMW-007
09/12/2016 03/24/2017 06/27/2017 09/14/2016 12/09/2016 03/22/2017 06/27/2017 09/21/2016 12/12/2016 03/28/2017 06/19/2017

CFMW-002-GW CFMW-002-GW CFMW-002-GW CFMW-003-GW CFMW-003-GW CFMW-003-GW CFMW-003-GW CFMW-007-GW CFMW-007-GW CFMW-007-GW CFMW-007-GW
N N N N N N N N N N N
T T T T T T T T T T T

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l 0.28 U 0.28 U 0.28 U 3.8 3.2 3.7 3.3 0.28 U 0.28 U 0.28 U 0.28 U
1,1,2,2-Tetrachloroethane 2 -- -- ug/l 0.19 UJ 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
1,1,2-Trichloroethane 3 -- -- ug/l 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
1,1-Dichloroethane 4 -- 2.8 ug/l 0.24 U 0.24 U 0.24 U 0.71 J 0.95 J 0.88 J 0.8 J 0.24 U 0.24 U 0.24 U 0.24 U
1,1-Dichloroethene 7 -- -- ug/l 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 UJ 0.23 U 0.23 U 0.23 UJ
1,2-Dichlorobenzene 600 600 30 ug/l 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
1,2-Dichloroethane 4 5 0.17 ug/l 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 UJ 0.25 U 0.25 U 0.25 U
1,2-Dichloropropane 5 5 0.44 ug/l 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
1,3-Dichlorobenzene 600 -- -- ug/l 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
1,4-Dichlorobenzene 75 75 0.48 ug/l 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2-Butanone (MEK) -- -- 560 ug/l 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U
2-Hexanone -- -- 3.8 ug/l 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
Acetone -- -- 1400 ug/l 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 UJ
Benzene 5 5 0.46 ug/l 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
Bromoform 80 80 3.3 ug/l 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 UJ
Bromomethane 10 -- 0.75 ug/l 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
Carbon disulfide -- -- 81 ug/l 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 UJ
Carbon tetrachloride 3 5 0.46 ug/l 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Chlorobenzene 100 100 7.8 ug/l 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
Chlorobromomethane -- -- 8.3 ug/l 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Chlorodibromomethane 4 80 0.87 ug/l 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 UJ 0.22 U 0.22 U 0.22 U
Chloroethane -- -- 2100 ug/l 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 UJ
Chloroform 70 80 0.22 ug/l 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
Chloromethane 30 -- 19 ug/l 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
cis-1,2-Dichloroethene 70 -- -- ug/l 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
cis-1,3-Dichloropropene 4 -- -- ug/l 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
Cyclohexane -- -- 1300 ug/l 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
Dichlorobromomethane 10 80 0.13 ug/l 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 U 0.15 U 0.15 U
Dichlorodifluoromethane 1000 -- 20 ug/l 0.14 UJ 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 UJ
Ethylbenzene 700 700 1.5 ug/l 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Ethylene Dibromide 0.004 -- -- ug/l 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
Isopropylbenzene -- -- -- ug/l 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
Methyl acetate -- -- 2000 ug/l 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
Methyl tert-butyl ether 30 -- 14 ug/l 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
Methylcyclohexane -- -- -- ug/l 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
Methylene Chloride 5 5 11 ug/l 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
m-Xylene & p-Xylene -- -- -- ug/l 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
o-Xylene 10000 -- 19 ug/l 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
Styrene 100 100 120 ug/l 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction
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CFMW-002 CFMW-002 CFMW-002 CFMW-003 CFMW-003 CFMW-003 CFMW-003 CFMW-007 CFMW-007 CFMW-007 CFMW-007
09/12/2016 03/24/2017 06/27/2017 09/14/2016 12/09/2016 03/22/2017 06/27/2017 09/21/2016 12/12/2016 03/28/2017 06/19/2017

CFMW-002-GW CFMW-002-GW CFMW-002-GW CFMW-003-GW CFMW-003-GW CFMW-003-GW CFMW-003-GW CFMW-007-GW CFMW-007-GW CFMW-007-GW CFMW-007-GW
N N N N N N N N N N N
T T T T T T T T T T T

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Tetrachloroethene 5 -- -- ug/l 0.12 U 0.12 U 0.12 U 0.38 J 0.26 J 0.41 J 0.44 J 0.12 U 0.12 U 0.12 U 0.12 U
Toluene 1000 1000 110 ug/l 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
trans-1,2-Dichloroethene 100 -- -- ug/l 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
trans-1,3-Dichloropropene 2 -- -- ug/l 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
Trichloroethene 5 -- -- ug/l 0.22 U 0.22 U 0.22 U 0.76 J 0.62 J 0.58 J 0.72 J 0.22 U 0.22 U 0.22 U 0.22 U
Trichlorofluoromethane 10000 -- 520 ug/l 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Vinyl chloride 0.2 2 0.019 ug/l 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l
1,1,2,2-Tetrachloroethane 2 -- -- ug/l
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l
1,1,2-Trichloroethane 3 -- -- ug/l
1,1-Dichloroethane 4 -- 2.8 ug/l
1,1-Dichloroethene 7 -- -- ug/l
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l
1,2-Dichlorobenzene 600 600 30 ug/l
1,2-Dichloroethane 4 5 0.17 ug/l
1,2-Dichloropropane 5 5 0.44 ug/l
1,3-Dichlorobenzene 600 -- -- ug/l
1,4-Dichlorobenzene 75 75 0.48 ug/l
2-Butanone (MEK) -- -- 560 ug/l
2-Hexanone -- -- 3.8 ug/l
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l
Acetone -- -- 1400 ug/l
Benzene 5 5 0.46 ug/l
Bromoform 80 80 3.3 ug/l
Bromomethane 10 -- 0.75 ug/l
Carbon disulfide -- -- 81 ug/l
Carbon tetrachloride 3 5 0.46 ug/l
Chlorobenzene 100 100 7.8 ug/l
Chlorobromomethane -- -- 8.3 ug/l
Chlorodibromomethane 4 80 0.87 ug/l
Chloroethane -- -- 2100 ug/l
Chloroform 70 80 0.22 ug/l
Chloromethane 30 -- 19 ug/l
cis-1,2-Dichloroethene 70 -- -- ug/l
cis-1,3-Dichloropropene 4 -- -- ug/l
Cyclohexane -- -- 1300 ug/l
Dichlorobromomethane 10 80 0.13 ug/l
Dichlorodifluoromethane 1000 -- 20 ug/l
Ethylbenzene 700 700 1.5 ug/l
Ethylene Dibromide 0.004 -- -- ug/l
Isopropylbenzene -- -- -- ug/l
Methyl acetate -- -- 2000 ug/l
Methyl tert-butyl ether 30 -- 14 ug/l
Methylcyclohexane -- -- -- ug/l
Methylene Chloride 5 5 11 ug/l
m-Xylene & p-Xylene -- -- -- ug/l
o-Xylene 10000 -- 19 ug/l
Styrene 100 100 120 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-008a CFMW-008a CFMW-008a CFMW-008a CFMW-010 CFMW-010 CFMW-010 CFMW-010 CFMW-011 CFMW-011 CFMW-011
09/15/2016 12/16/2016 03/28/2017 06/28/2017 09/12/2016 12/15/2016 03/24/2017 06/27/2017 09/13/2016 12/08/2016 03/27/2017

CFMW-008a-GW CFMW-008a-GW CFMW-008a-GW CFMW-008a-GW CFMW-010-GW CFMW-010-GW CFMW-010-GW CFMW-010-GW CFMW-011-GW CFMW-011-GW CFMW-011-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 UJ 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 UJ 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2.2 U 2.2 U 2.3 J 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U

0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U

8.3 3.2 J 7.6 13 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
0.09 U 0.15 J 0.16 J 0.17 J 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.26 U 0.26 U 0.26 U 0.26 UJ 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.14 U 0.14 U 0.14 U 0.14 UJ 0.14 UJ 0.14 U 0.14 U 0.14 U 0.14 UJ 0.14 U 0.14 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 UJ 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.22 U 0.22 U 0.22 U 0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Tetrachloroethene 5 -- -- ug/l
Toluene 1000 1000 110 ug/l
trans-1,2-Dichloroethene 100 -- -- ug/l
trans-1,3-Dichloropropene 2 -- -- ug/l
Trichloroethene 5 -- -- ug/l
Trichlorofluoromethane 10000 -- 520 ug/l
Vinyl chloride 0.2 2 0.019 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-008a CFMW-008a CFMW-008a CFMW-008a CFMW-010 CFMW-010 CFMW-010 CFMW-010 CFMW-011 CFMW-011 CFMW-011
09/15/2016 12/16/2016 03/28/2017 06/28/2017 09/12/2016 12/15/2016 03/24/2017 06/27/2017 09/13/2016 12/08/2016 03/27/2017

CFMW-008a-GW CFMW-008a-GW CFMW-008a-GW CFMW-008a-GW CFMW-010-GW CFMW-010-GW CFMW-010-GW CFMW-010-GW CFMW-011-GW CFMW-011-GW CFMW-011-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.25 U 0.42 J 0.32 J 0.27 J 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l
1,1,2,2-Tetrachloroethane 2 -- -- ug/l
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l
1,1,2-Trichloroethane 3 -- -- ug/l
1,1-Dichloroethane 4 -- 2.8 ug/l
1,1-Dichloroethene 7 -- -- ug/l
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l
1,2-Dichlorobenzene 600 600 30 ug/l
1,2-Dichloroethane 4 5 0.17 ug/l
1,2-Dichloropropane 5 5 0.44 ug/l
1,3-Dichlorobenzene 600 -- -- ug/l
1,4-Dichlorobenzene 75 75 0.48 ug/l
2-Butanone (MEK) -- -- 560 ug/l
2-Hexanone -- -- 3.8 ug/l
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l
Acetone -- -- 1400 ug/l
Benzene 5 5 0.46 ug/l
Bromoform 80 80 3.3 ug/l
Bromomethane 10 -- 0.75 ug/l
Carbon disulfide -- -- 81 ug/l
Carbon tetrachloride 3 5 0.46 ug/l
Chlorobenzene 100 100 7.8 ug/l
Chlorobromomethane -- -- 8.3 ug/l
Chlorodibromomethane 4 80 0.87 ug/l
Chloroethane -- -- 2100 ug/l
Chloroform 70 80 0.22 ug/l
Chloromethane 30 -- 19 ug/l
cis-1,2-Dichloroethene 70 -- -- ug/l
cis-1,3-Dichloropropene 4 -- -- ug/l
Cyclohexane -- -- 1300 ug/l
Dichlorobromomethane 10 80 0.13 ug/l
Dichlorodifluoromethane 1000 -- 20 ug/l
Ethylbenzene 700 700 1.5 ug/l
Ethylene Dibromide 0.004 -- -- ug/l
Isopropylbenzene -- -- -- ug/l
Methyl acetate -- -- 2000 ug/l
Methyl tert-butyl ether 30 -- 14 ug/l
Methylcyclohexane -- -- -- ug/l
Methylene Chloride 5 5 11 ug/l
m-Xylene & p-Xylene -- -- -- ug/l
o-Xylene 10000 -- 19 ug/l
Styrene 100 100 120 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-011 CFMW-011 CFMW-012 CFMW-012 CFMW-012 CFMW-012 CFMW-014 CFMW-014 CFMW-014 CFMW-014 CFMW-015
06/28/2017 06/28/2017 09/12/2016 12/14/2016 03/22/2017 06/23/2017 09/12/2016 12/15/2016 03/29/2017 06/27/2017 09/12/2016

CFMW-011-GW CFMW-DUP15-GW CFMW-012-GW CFMW-012-GW CFMW-012-GW CFMW-012-GW CFMW-014-GW CFMW-014-GW CFMW-014-GW CFMW-014-GW CFMW-015-GW
N FD N N N N N N N N N
T T T T T T T T T T T

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.19 U 0.19 U 0.19 UJ 0.19 U 0.19 U 0.19 UJ 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 U 0.23 U 0.23 U 0.23 UJ 0.23 U 0.23 UJ 0.23 U 0.23 UJ 0.23 U 0.23 U 0.23 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 UJ 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U

0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
1.1 U 1.1 U 1.1 U 1.1 UJ 3.6 J 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.26 UJ 0.26 UJ 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.14 UJ 0.14 UJ 0.14 UJ 0.14 U 0.14 U 0.14 UJ 0.14 UJ 0.14 U 0.14 U 0.14 U 0.14 UJ
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.58 U 0.58 U 0.58 U 0.58 UJ 0.58 U 0.58 U 0.58 U 0.58 UJ 0.58 U 0.58 U 0.58 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.22 UJ 0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Tetrachloroethene 5 -- -- ug/l
Toluene 1000 1000 110 ug/l
trans-1,2-Dichloroethene 100 -- -- ug/l
trans-1,3-Dichloropropene 2 -- -- ug/l
Trichloroethene 5 -- -- ug/l
Trichlorofluoromethane 10000 -- 520 ug/l
Vinyl chloride 0.2 2 0.019 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-011 CFMW-011 CFMW-012 CFMW-012 CFMW-012 CFMW-012 CFMW-014 CFMW-014 CFMW-014 CFMW-014 CFMW-015
06/28/2017 06/28/2017 09/12/2016 12/14/2016 03/22/2017 06/23/2017 09/12/2016 12/15/2016 03/29/2017 06/27/2017 09/12/2016

CFMW-011-GW CFMW-DUP15-GW CFMW-012-GW CFMW-012-GW CFMW-012-GW CFMW-012-GW CFMW-014-GW CFMW-014-GW CFMW-014-GW CFMW-014-GW CFMW-015-GW
N FD N N N N N N N N N
T T T T T T T T T T T

0.12 U 0.12 U 0.12 U 0.12 U 0.16 J 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 U 0.15 U 0.15 U
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l
1,1,2,2-Tetrachloroethane 2 -- -- ug/l
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l
1,1,2-Trichloroethane 3 -- -- ug/l
1,1-Dichloroethane 4 -- 2.8 ug/l
1,1-Dichloroethene 7 -- -- ug/l
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l
1,2-Dichlorobenzene 600 600 30 ug/l
1,2-Dichloroethane 4 5 0.17 ug/l
1,2-Dichloropropane 5 5 0.44 ug/l
1,3-Dichlorobenzene 600 -- -- ug/l
1,4-Dichlorobenzene 75 75 0.48 ug/l
2-Butanone (MEK) -- -- 560 ug/l
2-Hexanone -- -- 3.8 ug/l
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l
Acetone -- -- 1400 ug/l
Benzene 5 5 0.46 ug/l
Bromoform 80 80 3.3 ug/l
Bromomethane 10 -- 0.75 ug/l
Carbon disulfide -- -- 81 ug/l
Carbon tetrachloride 3 5 0.46 ug/l
Chlorobenzene 100 100 7.8 ug/l
Chlorobromomethane -- -- 8.3 ug/l
Chlorodibromomethane 4 80 0.87 ug/l
Chloroethane -- -- 2100 ug/l
Chloroform 70 80 0.22 ug/l
Chloromethane 30 -- 19 ug/l
cis-1,2-Dichloroethene 70 -- -- ug/l
cis-1,3-Dichloropropene 4 -- -- ug/l
Cyclohexane -- -- 1300 ug/l
Dichlorobromomethane 10 80 0.13 ug/l
Dichlorodifluoromethane 1000 -- 20 ug/l
Ethylbenzene 700 700 1.5 ug/l
Ethylene Dibromide 0.004 -- -- ug/l
Isopropylbenzene -- -- -- ug/l
Methyl acetate -- -- 2000 ug/l
Methyl tert-butyl ether 30 -- 14 ug/l
Methylcyclohexane -- -- -- ug/l
Methylene Chloride 5 5 11 ug/l
m-Xylene & p-Xylene -- -- -- ug/l
o-Xylene 10000 -- 19 ug/l
Styrene 100 100 120 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-015 CFMW-015 CFMW-015 CFMW-016 CFMW-016 CFMW-016 CFMW-017 CFMW-017 CFMW-018 CFMW-018 CFMW-019
12/15/2016 03/29/2017 06/27/2017 03/28/2017 03/28/2017 06/29/2017 03/28/2017 06/26/2017 03/28/2017 06/20/2017 09/12/2016

CFMW-015-GW CFMW-015-GW CFMW-015-GW CFMW-016-GW CFMW-DUP10-GW CFMW-016-GW CFMW-017-GW CFMW-017-GW CFMW-018-GW CFMW-018-GW CFMW-019-GW
N N N N FD N N N N N N
T T T T T T T T T T T

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 UJ 0.28 U 0.28 U 0.28 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 UJ
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 UJ 0.23 U 0.23 U 0.23 U 0.23 U 0.23 UJ 0.23 U 0.23 U 0.23 U 0.23 UJ 0.23 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U

0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U
0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 UJ
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 UJ 0.37 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 UJ 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 UJ 0.14 U 0.14 UJ 0.14 UJ
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.58 UJ 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

1.8 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Tetrachloroethene 5 -- -- ug/l
Toluene 1000 1000 110 ug/l
trans-1,2-Dichloroethene 100 -- -- ug/l
trans-1,3-Dichloropropene 2 -- -- ug/l
Trichloroethene 5 -- -- ug/l
Trichlorofluoromethane 10000 -- 520 ug/l
Vinyl chloride 0.2 2 0.019 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-015 CFMW-015 CFMW-015 CFMW-016 CFMW-016 CFMW-016 CFMW-017 CFMW-017 CFMW-018 CFMW-018 CFMW-019
12/15/2016 03/29/2017 06/27/2017 03/28/2017 03/28/2017 06/29/2017 03/28/2017 06/26/2017 03/28/2017 06/20/2017 09/12/2016

CFMW-015-GW CFMW-015-GW CFMW-015-GW CFMW-016-GW CFMW-DUP10-GW CFMW-016-GW CFMW-017-GW CFMW-017-GW CFMW-018-GW CFMW-018-GW CFMW-019-GW
N N N N FD N N N N N N
T T T T T T T T T T T

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.56 J+
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 UJ 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 UJ 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 U
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l
1,1,2,2-Tetrachloroethane 2 -- -- ug/l
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l
1,1,2-Trichloroethane 3 -- -- ug/l
1,1-Dichloroethane 4 -- 2.8 ug/l
1,1-Dichloroethene 7 -- -- ug/l
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l
1,2-Dichlorobenzene 600 600 30 ug/l
1,2-Dichloroethane 4 5 0.17 ug/l
1,2-Dichloropropane 5 5 0.44 ug/l
1,3-Dichlorobenzene 600 -- -- ug/l
1,4-Dichlorobenzene 75 75 0.48 ug/l
2-Butanone (MEK) -- -- 560 ug/l
2-Hexanone -- -- 3.8 ug/l
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l
Acetone -- -- 1400 ug/l
Benzene 5 5 0.46 ug/l
Bromoform 80 80 3.3 ug/l
Bromomethane 10 -- 0.75 ug/l
Carbon disulfide -- -- 81 ug/l
Carbon tetrachloride 3 5 0.46 ug/l
Chlorobenzene 100 100 7.8 ug/l
Chlorobromomethane -- -- 8.3 ug/l
Chlorodibromomethane 4 80 0.87 ug/l
Chloroethane -- -- 2100 ug/l
Chloroform 70 80 0.22 ug/l
Chloromethane 30 -- 19 ug/l
cis-1,2-Dichloroethene 70 -- -- ug/l
cis-1,3-Dichloropropene 4 -- -- ug/l
Cyclohexane -- -- 1300 ug/l
Dichlorobromomethane 10 80 0.13 ug/l
Dichlorodifluoromethane 1000 -- 20 ug/l
Ethylbenzene 700 700 1.5 ug/l
Ethylene Dibromide 0.004 -- -- ug/l
Isopropylbenzene -- -- -- ug/l
Methyl acetate -- -- 2000 ug/l
Methyl tert-butyl ether 30 -- 14 ug/l
Methylcyclohexane -- -- -- ug/l
Methylene Chloride 5 5 11 ug/l
m-Xylene & p-Xylene -- -- -- ug/l
o-Xylene 10000 -- 19 ug/l
Styrene 100 100 120 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-019 CFMW-019 CFMW-019 CFMW-020 CFMW-020 CFMW-020 CFMW-020 CFMW-021 CFMW-021 CFMW-021 CFMW-021
12/15/2016 03/29/2017 06/29/2017 09/20/2016 12/13/2016 03/21/2017 06/26/2017 09/12/2016 12/14/2016 03/29/2017 06/26/2017

CFMW-019-GW CFMW-019-GW CFMW-019-GW CFMW-020-GW CFMW-020-GW CFMW-020-GW CFMW-020-GW CFMW-021-GW CFMW-021-GW CFMW-021-GW CFMW-021-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 UJ 0.28 U 0.28 U 0.28 U 0.28 UJ
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 UJ 0.23 U 0.23 UJ 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 UJ 0.23 U 0.23 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U

0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U
0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 UJ
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.16 U 0.16 U 0.16 UJ 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 UJ 0.14 UJ 0.14 UJ 0.14 U 0.14 U 0.14 UJ
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.58 UJ 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 UJ 0.58 U 0.58 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Tetrachloroethene 5 -- -- ug/l
Toluene 1000 1000 110 ug/l
trans-1,2-Dichloroethene 100 -- -- ug/l
trans-1,3-Dichloropropene 2 -- -- ug/l
Trichloroethene 5 -- -- ug/l
Trichlorofluoromethane 10000 -- 520 ug/l
Vinyl chloride 0.2 2 0.019 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-019 CFMW-019 CFMW-019 CFMW-020 CFMW-020 CFMW-020 CFMW-020 CFMW-021 CFMW-021 CFMW-021 CFMW-021
12/15/2016 03/29/2017 06/29/2017 09/20/2016 12/13/2016 03/21/2017 06/26/2017 09/12/2016 12/14/2016 03/29/2017 06/26/2017

CFMW-019-GW CFMW-019-GW CFMW-019-GW CFMW-020-GW CFMW-020-GW CFMW-020-GW CFMW-020-GW CFMW-021-GW CFMW-021-GW CFMW-021-GW CFMW-021-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.29 J 0.5 J 0.54 J 0.12 U 0.12 U 0.12 U 0.12 U 0.18 J 0.12 U 0.69 J 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.19 U 0.19 U 0.19 UJ 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 UJ 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 U 0.15 U
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l
1,1,2,2-Tetrachloroethane 2 -- -- ug/l
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l
1,1,2-Trichloroethane 3 -- -- ug/l
1,1-Dichloroethane 4 -- 2.8 ug/l
1,1-Dichloroethene 7 -- -- ug/l
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l
1,2-Dichlorobenzene 600 600 30 ug/l
1,2-Dichloroethane 4 5 0.17 ug/l
1,2-Dichloropropane 5 5 0.44 ug/l
1,3-Dichlorobenzene 600 -- -- ug/l
1,4-Dichlorobenzene 75 75 0.48 ug/l
2-Butanone (MEK) -- -- 560 ug/l
2-Hexanone -- -- 3.8 ug/l
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l
Acetone -- -- 1400 ug/l
Benzene 5 5 0.46 ug/l
Bromoform 80 80 3.3 ug/l
Bromomethane 10 -- 0.75 ug/l
Carbon disulfide -- -- 81 ug/l
Carbon tetrachloride 3 5 0.46 ug/l
Chlorobenzene 100 100 7.8 ug/l
Chlorobromomethane -- -- 8.3 ug/l
Chlorodibromomethane 4 80 0.87 ug/l
Chloroethane -- -- 2100 ug/l
Chloroform 70 80 0.22 ug/l
Chloromethane 30 -- 19 ug/l
cis-1,2-Dichloroethene 70 -- -- ug/l
cis-1,3-Dichloropropene 4 -- -- ug/l
Cyclohexane -- -- 1300 ug/l
Dichlorobromomethane 10 80 0.13 ug/l
Dichlorodifluoromethane 1000 -- 20 ug/l
Ethylbenzene 700 700 1.5 ug/l
Ethylene Dibromide 0.004 -- -- ug/l
Isopropylbenzene -- -- -- ug/l
Methyl acetate -- -- 2000 ug/l
Methyl tert-butyl ether 30 -- 14 ug/l
Methylcyclohexane -- -- -- ug/l
Methylene Chloride 5 5 11 ug/l
m-Xylene & p-Xylene -- -- -- ug/l
o-Xylene 10000 -- 19 ug/l
Styrene 100 100 120 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-022 CFMW-022 CFMW-022 CFMW-022 CFMW-023 CFMW-023 CFMW-023 CFMW-023 CFMW-025b CFMW-025b CFMW-025B
09/13/2016 12/09/2016 03/28/2017 06/26/2017 09/21/2016 12/19/2016 03/21/2017 06/27/2017 09/13/2016 12/07/2016 03/20/2017

CFMW-022-GW CFMW-022-GW CFMW-022-GW CFMW-022-GW CFMW-023-GW CFMW-023-GW CFMW-023-GW CFMW-023-GW CFMW-025b-GW CFMW-025b-GW CFMW-25B-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 UJ 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 UJ 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 UJ
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 UJ 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U

0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 UJ 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 UJ
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 UJ
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 UJ
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 UJ
0.15 U 0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.14 UJ 0.14 U 0.14 U 0.14 U 0.14 U 0.14 UJ 0.14 UJ 0.14 U 0.14 UJ 0.14 U 0.14 UJ
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 UJ 0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 UJ
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Tetrachloroethene 5 -- -- ug/l
Toluene 1000 1000 110 ug/l
trans-1,2-Dichloroethene 100 -- -- ug/l
trans-1,3-Dichloropropene 2 -- -- ug/l
Trichloroethene 5 -- -- ug/l
Trichlorofluoromethane 10000 -- 520 ug/l
Vinyl chloride 0.2 2 0.019 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-022 CFMW-022 CFMW-022 CFMW-022 CFMW-023 CFMW-023 CFMW-023 CFMW-023 CFMW-025b CFMW-025b CFMW-025B
09/13/2016 12/09/2016 03/28/2017 06/26/2017 09/21/2016 12/19/2016 03/21/2017 06/27/2017 09/13/2016 12/07/2016 03/20/2017

CFMW-022-GW CFMW-022-GW CFMW-022-GW CFMW-022-GW CFMW-023-GW CFMW-023-GW CFMW-023-GW CFMW-023-GW CFMW-025b-GW CFMW-025b-GW CFMW-25B-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l
1,1,2,2-Tetrachloroethane 2 -- -- ug/l
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l
1,1,2-Trichloroethane 3 -- -- ug/l
1,1-Dichloroethane 4 -- 2.8 ug/l
1,1-Dichloroethene 7 -- -- ug/l
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l
1,2-Dichlorobenzene 600 600 30 ug/l
1,2-Dichloroethane 4 5 0.17 ug/l
1,2-Dichloropropane 5 5 0.44 ug/l
1,3-Dichlorobenzene 600 -- -- ug/l
1,4-Dichlorobenzene 75 75 0.48 ug/l
2-Butanone (MEK) -- -- 560 ug/l
2-Hexanone -- -- 3.8 ug/l
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l
Acetone -- -- 1400 ug/l
Benzene 5 5 0.46 ug/l
Bromoform 80 80 3.3 ug/l
Bromomethane 10 -- 0.75 ug/l
Carbon disulfide -- -- 81 ug/l
Carbon tetrachloride 3 5 0.46 ug/l
Chlorobenzene 100 100 7.8 ug/l
Chlorobromomethane -- -- 8.3 ug/l
Chlorodibromomethane 4 80 0.87 ug/l
Chloroethane -- -- 2100 ug/l
Chloroform 70 80 0.22 ug/l
Chloromethane 30 -- 19 ug/l
cis-1,2-Dichloroethene 70 -- -- ug/l
cis-1,3-Dichloropropene 4 -- -- ug/l
Cyclohexane -- -- 1300 ug/l
Dichlorobromomethane 10 80 0.13 ug/l
Dichlorodifluoromethane 1000 -- 20 ug/l
Ethylbenzene 700 700 1.5 ug/l
Ethylene Dibromide 0.004 -- -- ug/l
Isopropylbenzene -- -- -- ug/l
Methyl acetate -- -- 2000 ug/l
Methyl tert-butyl ether 30 -- 14 ug/l
Methylcyclohexane -- -- -- ug/l
Methylene Chloride 5 5 11 ug/l
m-Xylene & p-Xylene -- -- -- ug/l
o-Xylene 10000 -- 19 ug/l
Styrene 100 100 120 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-025b CFMW-026 CFMW-026 CFMW-026 CFMW-026 CFMW-027 CFMW-027 CFMW-027 CFMW-027 CFMW-028 CFMW-028
06/22/2017 09/13/2016 12/05/2016 03/20/2017 06/22/2017 09/13/2016 12/14/2016 03/27/2017 06/26/2017 09/13/2016 12/05/2016

CFMW-025b-GW CFMW-026-GW CFMW-026-GW CFMW-026-GW CFMW-026-GW CFMW-027-GW CFMW-027-GW CFMW-027-GW CFMW-027-GW CFMW-028-GW CFMW-028-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 UJ 0.28 U 0.28 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 U 0.23 U 0.23 U 0.23 UJ 0.23 U 0.23 U 0.23 UJ 0.23 U 0.23 U 0.23 U 0.23 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U

0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U
0.13 J 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 U 0.18 UJ 0.18 U 0.18 UJ 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 UJ 0.18 UJ 0.18 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.37 U 0.37 U 0.37 U 0.37 UJ 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 UJ 0.22 U 0.22 U 0.22 UJ 0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.26 U 0.26 U 0.26 U 0.26 UJ 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.14 UJ 0.14 UJ 0.14 U 0.14 UJ 0.14 UJ 0.14 UJ 0.14 U 0.14 U 0.14 UJ 0.14 UJ 0.14 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 UJ 0.58 U 0.58 U 0.58 U 0.58 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.22 U 0.22 U 0.22 U 0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Tetrachloroethene 5 -- -- ug/l
Toluene 1000 1000 110 ug/l
trans-1,2-Dichloroethene 100 -- -- ug/l
trans-1,3-Dichloropropene 2 -- -- ug/l
Trichloroethene 5 -- -- ug/l
Trichlorofluoromethane 10000 -- 520 ug/l
Vinyl chloride 0.2 2 0.019 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-025b CFMW-026 CFMW-026 CFMW-026 CFMW-026 CFMW-027 CFMW-027 CFMW-027 CFMW-027 CFMW-028 CFMW-028
06/22/2017 09/13/2016 12/05/2016 03/20/2017 06/22/2017 09/13/2016 12/14/2016 03/27/2017 06/26/2017 09/13/2016 12/05/2016

CFMW-025b-GW CFMW-026-GW CFMW-026-GW CFMW-026-GW CFMW-026-GW CFMW-027-GW CFMW-027-GW CFMW-027-GW CFMW-027-GW CFMW-028-GW CFMW-028-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.21 J 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 U 0.15 U 0.15 U 0.15 U
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l
1,1,2,2-Tetrachloroethane 2 -- -- ug/l
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l
1,1,2-Trichloroethane 3 -- -- ug/l
1,1-Dichloroethane 4 -- 2.8 ug/l
1,1-Dichloroethene 7 -- -- ug/l
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l
1,2-Dichlorobenzene 600 600 30 ug/l
1,2-Dichloroethane 4 5 0.17 ug/l
1,2-Dichloropropane 5 5 0.44 ug/l
1,3-Dichlorobenzene 600 -- -- ug/l
1,4-Dichlorobenzene 75 75 0.48 ug/l
2-Butanone (MEK) -- -- 560 ug/l
2-Hexanone -- -- 3.8 ug/l
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l
Acetone -- -- 1400 ug/l
Benzene 5 5 0.46 ug/l
Bromoform 80 80 3.3 ug/l
Bromomethane 10 -- 0.75 ug/l
Carbon disulfide -- -- 81 ug/l
Carbon tetrachloride 3 5 0.46 ug/l
Chlorobenzene 100 100 7.8 ug/l
Chlorobromomethane -- -- 8.3 ug/l
Chlorodibromomethane 4 80 0.87 ug/l
Chloroethane -- -- 2100 ug/l
Chloroform 70 80 0.22 ug/l
Chloromethane 30 -- 19 ug/l
cis-1,2-Dichloroethene 70 -- -- ug/l
cis-1,3-Dichloropropene 4 -- -- ug/l
Cyclohexane -- -- 1300 ug/l
Dichlorobromomethane 10 80 0.13 ug/l
Dichlorodifluoromethane 1000 -- 20 ug/l
Ethylbenzene 700 700 1.5 ug/l
Ethylene Dibromide 0.004 -- -- ug/l
Isopropylbenzene -- -- -- ug/l
Methyl acetate -- -- 2000 ug/l
Methyl tert-butyl ether 30 -- 14 ug/l
Methylcyclohexane -- -- -- ug/l
Methylene Chloride 5 5 11 ug/l
m-Xylene & p-Xylene -- -- -- ug/l
o-Xylene 10000 -- 19 ug/l
Styrene 100 100 120 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-028 CFMW-028 CFMW-029 CFMW-029 CFMW-029 CFMW-029 CFMW-029 CFMW-031 CFMW-031 CFMW-031 CFMW-031
03/20/2017 06/26/2017 09/13/2016 09/13/2016 12/14/2016 03/24/2017 06/26/2017 09/15/2016 12/09/2016 03/21/2017 06/21/2017

CFMW-028-GW CFMW-028-GW CFMW-029-GW CFMW-DUP1-GW CFMW-029-GW CFMW-029-GW CFMW-029-GW CFMW-031-GW CFMW-031-GW CFMW-031-GW CFMW-031-GW
N N N FD N N N N N N N
T T T T T T T T T T T

0.28 U 0.28 UJ 0.28 U 0.28 U 0.28 U 0.28 U 0.28 UJ 0.28 U 0.28 U 0.28 U 0.28 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 UJ 0.23 U 0.23 U 0.23 U 0.23 UJ 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U

0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 UJ 0.18 UJ 0.18 UJ 0.18 UJ 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 UJ
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.37 UJ 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.26 UJ 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.14 UJ 0.14 UJ 0.14 UJ 0.14 UJ 0.14 U 0.14 U 0.14 UJ 0.14 U 0.14 U 0.14 UJ 0.14 UJ
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.58 U 0.58 U 0.58 U 0.58 U 0.58 UJ 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 UJ
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 UJ 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Tetrachloroethene 5 -- -- ug/l
Toluene 1000 1000 110 ug/l
trans-1,2-Dichloroethene 100 -- -- ug/l
trans-1,3-Dichloropropene 2 -- -- ug/l
Trichloroethene 5 -- -- ug/l
Trichlorofluoromethane 10000 -- 520 ug/l
Vinyl chloride 0.2 2 0.019 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-028 CFMW-028 CFMW-029 CFMW-029 CFMW-029 CFMW-029 CFMW-029 CFMW-031 CFMW-031 CFMW-031 CFMW-031
03/20/2017 06/26/2017 09/13/2016 09/13/2016 12/14/2016 03/24/2017 06/26/2017 09/15/2016 12/09/2016 03/21/2017 06/21/2017

CFMW-028-GW CFMW-028-GW CFMW-029-GW CFMW-DUP1-GW CFMW-029-GW CFMW-029-GW CFMW-029-GW CFMW-031-GW CFMW-031-GW CFMW-031-GW CFMW-031-GW
N N N FD N N N N N N N
T T T T T T T T T T T

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l
1,1,2,2-Tetrachloroethane 2 -- -- ug/l
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l
1,1,2-Trichloroethane 3 -- -- ug/l
1,1-Dichloroethane 4 -- 2.8 ug/l
1,1-Dichloroethene 7 -- -- ug/l
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l
1,2-Dichlorobenzene 600 600 30 ug/l
1,2-Dichloroethane 4 5 0.17 ug/l
1,2-Dichloropropane 5 5 0.44 ug/l
1,3-Dichlorobenzene 600 -- -- ug/l
1,4-Dichlorobenzene 75 75 0.48 ug/l
2-Butanone (MEK) -- -- 560 ug/l
2-Hexanone -- -- 3.8 ug/l
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l
Acetone -- -- 1400 ug/l
Benzene 5 5 0.46 ug/l
Bromoform 80 80 3.3 ug/l
Bromomethane 10 -- 0.75 ug/l
Carbon disulfide -- -- 81 ug/l
Carbon tetrachloride 3 5 0.46 ug/l
Chlorobenzene 100 100 7.8 ug/l
Chlorobromomethane -- -- 8.3 ug/l
Chlorodibromomethane 4 80 0.87 ug/l
Chloroethane -- -- 2100 ug/l
Chloroform 70 80 0.22 ug/l
Chloromethane 30 -- 19 ug/l
cis-1,2-Dichloroethene 70 -- -- ug/l
cis-1,3-Dichloropropene 4 -- -- ug/l
Cyclohexane -- -- 1300 ug/l
Dichlorobromomethane 10 80 0.13 ug/l
Dichlorodifluoromethane 1000 -- 20 ug/l
Ethylbenzene 700 700 1.5 ug/l
Ethylene Dibromide 0.004 -- -- ug/l
Isopropylbenzene -- -- -- ug/l
Methyl acetate -- -- 2000 ug/l
Methyl tert-butyl ether 30 -- 14 ug/l
Methylcyclohexane -- -- -- ug/l
Methylene Chloride 5 5 11 ug/l
m-Xylene & p-Xylene -- -- -- ug/l
o-Xylene 10000 -- 19 ug/l
Styrene 100 100 120 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-031 CFMW-032 CFMW-032 CFMW-032 CFMW-032 CFMW-032 CFMW-033 CFMW-033 CFMW-033 CFMW-033 CFMW-034
06/21/2017 09/15/2016 12/13/2016 03/27/2017 06/20/2017 06/20/2017 09/15/2016 12/06/2016 03/21/2017 06/19/2017 09/14/2016

CFMW-DUP13-GW CFMW-032-GW CFMW-032-GW CFMW-032-GW CFMW-032-GW CFMW-DUP12-GW CFMW-033-GW CFMW-033-GW CFMW-033-GW CFMW-033-GW CFMW-034-GW
FD N N N N FD N N N N N
T T T T T T T T T T T

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 UJ 0.23 UJ 0.23 U 0.23 U 0.23 U 0.23 UJ 0.23 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U

0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 U
0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 UJ 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.37 U 0.37 U 0.37 U 0.37 U 0.37 UJ 0.37 UJ 0.37 U 0.37 U 0.37 U 0.37 UJ 0.37 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.14 UJ 0.14 U 0.14 U 0.14 U 0.14 UJ 0.14 UJ 0.14 U 0.14 U 0.14 U 0.14 UJ 0.14 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.58 UJ 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.55 0.21 U 0.21 U
0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Tetrachloroethene 5 -- -- ug/l
Toluene 1000 1000 110 ug/l
trans-1,2-Dichloroethene 100 -- -- ug/l
trans-1,3-Dichloropropene 2 -- -- ug/l
Trichloroethene 5 -- -- ug/l
Trichlorofluoromethane 10000 -- 520 ug/l
Vinyl chloride 0.2 2 0.019 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-031 CFMW-032 CFMW-032 CFMW-032 CFMW-032 CFMW-032 CFMW-033 CFMW-033 CFMW-033 CFMW-033 CFMW-034
06/21/2017 09/15/2016 12/13/2016 03/27/2017 06/20/2017 06/20/2017 09/15/2016 12/06/2016 03/21/2017 06/19/2017 09/14/2016

CFMW-DUP13-GW CFMW-032-GW CFMW-032-GW CFMW-032-GW CFMW-032-GW CFMW-DUP12-GW CFMW-033-GW CFMW-033-GW CFMW-033-GW CFMW-033-GW CFMW-034-GW
FD N N N N FD N N N N N
T T T T T T T T T T T

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.16 J 0.12 U 0.12 U 0.12 U 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 UJ 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l
1,1,2,2-Tetrachloroethane 2 -- -- ug/l
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l
1,1,2-Trichloroethane 3 -- -- ug/l
1,1-Dichloroethane 4 -- 2.8 ug/l
1,1-Dichloroethene 7 -- -- ug/l
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l
1,2-Dichlorobenzene 600 600 30 ug/l
1,2-Dichloroethane 4 5 0.17 ug/l
1,2-Dichloropropane 5 5 0.44 ug/l
1,3-Dichlorobenzene 600 -- -- ug/l
1,4-Dichlorobenzene 75 75 0.48 ug/l
2-Butanone (MEK) -- -- 560 ug/l
2-Hexanone -- -- 3.8 ug/l
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l
Acetone -- -- 1400 ug/l
Benzene 5 5 0.46 ug/l
Bromoform 80 80 3.3 ug/l
Bromomethane 10 -- 0.75 ug/l
Carbon disulfide -- -- 81 ug/l
Carbon tetrachloride 3 5 0.46 ug/l
Chlorobenzene 100 100 7.8 ug/l
Chlorobromomethane -- -- 8.3 ug/l
Chlorodibromomethane 4 80 0.87 ug/l
Chloroethane -- -- 2100 ug/l
Chloroform 70 80 0.22 ug/l
Chloromethane 30 -- 19 ug/l
cis-1,2-Dichloroethene 70 -- -- ug/l
cis-1,3-Dichloropropene 4 -- -- ug/l
Cyclohexane -- -- 1300 ug/l
Dichlorobromomethane 10 80 0.13 ug/l
Dichlorodifluoromethane 1000 -- 20 ug/l
Ethylbenzene 700 700 1.5 ug/l
Ethylene Dibromide 0.004 -- -- ug/l
Isopropylbenzene -- -- -- ug/l
Methyl acetate -- -- 2000 ug/l
Methyl tert-butyl ether 30 -- 14 ug/l
Methylcyclohexane -- -- -- ug/l
Methylene Chloride 5 5 11 ug/l
m-Xylene & p-Xylene -- -- -- ug/l
o-Xylene 10000 -- 19 ug/l
Styrene 100 100 120 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-034 CFMW-034 CFMW-034 CFMW-035 CFMW-035 CFMW-035 CFMW-035 CFMW-037 CFMW-037 CFMW-037 CFMW-037
12/13/2016 03/21/2017 06/19/2017 09/14/2016 12/13/2016 03/21/2017 06/20/2017 09/16/2016 12/08/2016 03/23/2017 06/20/2017

CFMW-034-GW CFMW-034-GW CFMW-034-GW CFMW-035-GW CFMW-035-GW CFMW-035-GW CFMW-035-GW CFMW-037-GW CFMW-037-GW CFMW-037-GW CFMW-037-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 U 0.23 U 0.23 UJ 0.23 U 0.23 U 0.23 U 0.23 UJ 0.23 U 0.23 U 0.23 U 0.23 UJ
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U

0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 UJ

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 UJ
0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.22 U 0.22 U 0.22 UJ 0.22 U 0.22 U 0.22 U 0.37 J 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.37 U 0.37 U 0.37 UJ 0.37 U 0.37 U 0.37 U 0.37 UJ 0.37 U 0.37 U 0.37 U 0.37 UJ
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.14 U 0.14 U 0.14 UJ 0.14 U 0.14 U 0.14 U 0.14 UJ 0.14 U 0.14 U 0.14 U 0.14 UJ
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.21 U 0.59 0.21 U 0.21 U 0.21 U 0.51 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Tetrachloroethene 5 -- -- ug/l
Toluene 1000 1000 110 ug/l
trans-1,2-Dichloroethene 100 -- -- ug/l
trans-1,3-Dichloropropene 2 -- -- ug/l
Trichloroethene 5 -- -- ug/l
Trichlorofluoromethane 10000 -- 520 ug/l
Vinyl chloride 0.2 2 0.019 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-034 CFMW-034 CFMW-034 CFMW-035 CFMW-035 CFMW-035 CFMW-035 CFMW-037 CFMW-037 CFMW-037 CFMW-037
12/13/2016 03/21/2017 06/19/2017 09/14/2016 12/13/2016 03/21/2017 06/20/2017 09/16/2016 12/08/2016 03/23/2017 06/20/2017

CFMW-034-GW CFMW-034-GW CFMW-034-GW CFMW-035-GW CFMW-035-GW CFMW-035-GW CFMW-035-GW CFMW-037-GW CFMW-037-GW CFMW-037-GW CFMW-037-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 U 0.15 U 0.15 U 0.15 UJ
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l
1,1,2,2-Tetrachloroethane 2 -- -- ug/l
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l
1,1,2-Trichloroethane 3 -- -- ug/l
1,1-Dichloroethane 4 -- 2.8 ug/l
1,1-Dichloroethene 7 -- -- ug/l
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l
1,2-Dichlorobenzene 600 600 30 ug/l
1,2-Dichloroethane 4 5 0.17 ug/l
1,2-Dichloropropane 5 5 0.44 ug/l
1,3-Dichlorobenzene 600 -- -- ug/l
1,4-Dichlorobenzene 75 75 0.48 ug/l
2-Butanone (MEK) -- -- 560 ug/l
2-Hexanone -- -- 3.8 ug/l
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l
Acetone -- -- 1400 ug/l
Benzene 5 5 0.46 ug/l
Bromoform 80 80 3.3 ug/l
Bromomethane 10 -- 0.75 ug/l
Carbon disulfide -- -- 81 ug/l
Carbon tetrachloride 3 5 0.46 ug/l
Chlorobenzene 100 100 7.8 ug/l
Chlorobromomethane -- -- 8.3 ug/l
Chlorodibromomethane 4 80 0.87 ug/l
Chloroethane -- -- 2100 ug/l
Chloroform 70 80 0.22 ug/l
Chloromethane 30 -- 19 ug/l
cis-1,2-Dichloroethene 70 -- -- ug/l
cis-1,3-Dichloropropene 4 -- -- ug/l
Cyclohexane -- -- 1300 ug/l
Dichlorobromomethane 10 80 0.13 ug/l
Dichlorodifluoromethane 1000 -- 20 ug/l
Ethylbenzene 700 700 1.5 ug/l
Ethylene Dibromide 0.004 -- -- ug/l
Isopropylbenzene -- -- -- ug/l
Methyl acetate -- -- 2000 ug/l
Methyl tert-butyl ether 30 -- 14 ug/l
Methylcyclohexane -- -- -- ug/l
Methylene Chloride 5 5 11 ug/l
m-Xylene & p-Xylene -- -- -- ug/l
o-Xylene 10000 -- 19 ug/l
Styrene 100 100 120 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-038 CFMW-038 CFMW-038 CFMW-038 CFMW-040 CFMW-040 CFMW-040 CFMW-040 CFMW-042 CFMW-042 CFMW-043
09/14/2016 12/09/2016 03/24/2017 06/27/2017 09/14/2016 12/13/2016 03/30/2017 06/20/2017 09/14/2016 06/20/2017 09/13/2016

CFMW-038-GW CFMW-038-GW CFMW-038-GW CFMW-038-GW CFMW-040-GW CFMW-040-GW CFMW-040-GW CFMW-040-GW CFMW-042-GW CFMW-042-GW CFMW-043-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 UJ 0.23 U 0.23 UJ 0.23 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U

0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 UJ 1.1 U

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 UJ 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 UJ
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 UJ 0.37 U 0.37 UJ 0.37 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 UJ 0.14 U 0.14 UJ 0.14 UJ
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Tetrachloroethene 5 -- -- ug/l
Toluene 1000 1000 110 ug/l
trans-1,2-Dichloroethene 100 -- -- ug/l
trans-1,3-Dichloropropene 2 -- -- ug/l
Trichloroethene 5 -- -- ug/l
Trichlorofluoromethane 10000 -- 520 ug/l
Vinyl chloride 0.2 2 0.019 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-038 CFMW-038 CFMW-038 CFMW-038 CFMW-040 CFMW-040 CFMW-040 CFMW-040 CFMW-042 CFMW-042 CFMW-043
09/14/2016 12/09/2016 03/24/2017 06/27/2017 09/14/2016 12/13/2016 03/30/2017 06/20/2017 09/14/2016 06/20/2017 09/13/2016

CFMW-038-GW CFMW-038-GW CFMW-038-GW CFMW-038-GW CFMW-040-GW CFMW-040-GW CFMW-040-GW CFMW-040-GW CFMW-042-GW CFMW-042-GW CFMW-043-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.14 J 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 U 0.15 UJ 0.15 U
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l
1,1,2,2-Tetrachloroethane 2 -- -- ug/l
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l
1,1,2-Trichloroethane 3 -- -- ug/l
1,1-Dichloroethane 4 -- 2.8 ug/l
1,1-Dichloroethene 7 -- -- ug/l
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l
1,2-Dichlorobenzene 600 600 30 ug/l
1,2-Dichloroethane 4 5 0.17 ug/l
1,2-Dichloropropane 5 5 0.44 ug/l
1,3-Dichlorobenzene 600 -- -- ug/l
1,4-Dichlorobenzene 75 75 0.48 ug/l
2-Butanone (MEK) -- -- 560 ug/l
2-Hexanone -- -- 3.8 ug/l
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l
Acetone -- -- 1400 ug/l
Benzene 5 5 0.46 ug/l
Bromoform 80 80 3.3 ug/l
Bromomethane 10 -- 0.75 ug/l
Carbon disulfide -- -- 81 ug/l
Carbon tetrachloride 3 5 0.46 ug/l
Chlorobenzene 100 100 7.8 ug/l
Chlorobromomethane -- -- 8.3 ug/l
Chlorodibromomethane 4 80 0.87 ug/l
Chloroethane -- -- 2100 ug/l
Chloroform 70 80 0.22 ug/l
Chloromethane 30 -- 19 ug/l
cis-1,2-Dichloroethene 70 -- -- ug/l
cis-1,3-Dichloropropene 4 -- -- ug/l
Cyclohexane -- -- 1300 ug/l
Dichlorobromomethane 10 80 0.13 ug/l
Dichlorodifluoromethane 1000 -- 20 ug/l
Ethylbenzene 700 700 1.5 ug/l
Ethylene Dibromide 0.004 -- -- ug/l
Isopropylbenzene -- -- -- ug/l
Methyl acetate -- -- 2000 ug/l
Methyl tert-butyl ether 30 -- 14 ug/l
Methylcyclohexane -- -- -- ug/l
Methylene Chloride 5 5 11 ug/l
m-Xylene & p-Xylene -- -- -- ug/l
o-Xylene 10000 -- 19 ug/l
Styrene 100 100 120 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-043 CFMW-043 CFMW-043 CFMW-044 CFMW-044 CFMW-044 CFMW-044 CFMW-044b CFMW-044b CFMW-044b CFMW-044b
12/14/2016 03/20/2017 06/21/2017 09/15/2016 12/09/2016 03/28/2017 06/21/2017 09/19/2016 12/19/2016 03/24/2017 06/23/2017

CFMW-043-GW CFMW-043-GW CFMW-043-GW CFMW-044-GW CFMW-044-GW CFMW-044-GW CFMW-044-GW CFMW-044b-GW CFMW-044b-GW CFMW-044b-GW CFMW-044b-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 UJ
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 UJ 0.34 U 0.34 U
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 UJ 0.23 UJ 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 UJ
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.28 J 0.25 U 0.25 U 0.25 UJ
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U

0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 5.3 1.1 U 1.1 U 4.9 J 1.1 U
0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 U 0.18 UJ 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 UJ 0.18 U 0.18 UJ
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 UJ
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.37 U 0.37 UJ 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 UJ 0.37 U 0.37 U 0.37 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 UJ
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.26 U 0.26 UJ 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.14 U 0.14 UJ 0.14 UJ 0.14 U 0.14 U 0.14 U 0.14 UJ 3.1 3.5 J 0.81 J 0.14 UJ
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.58 UJ 0.58 U 0.58 UJ 0.58 U 0.58 U 0.58 U 0.58 UJ 0.58 U 0.58 U 0.58 U 0.58 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.22 U 0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 UJ 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Tetrachloroethene 5 -- -- ug/l
Toluene 1000 1000 110 ug/l
trans-1,2-Dichloroethene 100 -- -- ug/l
trans-1,3-Dichloropropene 2 -- -- ug/l
Trichloroethene 5 -- -- ug/l
Trichlorofluoromethane 10000 -- 520 ug/l
Vinyl chloride 0.2 2 0.019 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-043 CFMW-043 CFMW-043 CFMW-044 CFMW-044 CFMW-044 CFMW-044 CFMW-044b CFMW-044b CFMW-044b CFMW-044b
12/14/2016 03/20/2017 06/21/2017 09/15/2016 12/09/2016 03/28/2017 06/21/2017 09/19/2016 12/19/2016 03/24/2017 06/23/2017

CFMW-043-GW CFMW-043-GW CFMW-043-GW CFMW-044-GW CFMW-044-GW CFMW-044-GW CFMW-044-GW CFMW-044b-GW CFMW-044b-GW CFMW-044b-GW CFMW-044b-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 UJ 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l
1,1,2,2-Tetrachloroethane 2 -- -- ug/l
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l
1,1,2-Trichloroethane 3 -- -- ug/l
1,1-Dichloroethane 4 -- 2.8 ug/l
1,1-Dichloroethene 7 -- -- ug/l
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l
1,2-Dichlorobenzene 600 600 30 ug/l
1,2-Dichloroethane 4 5 0.17 ug/l
1,2-Dichloropropane 5 5 0.44 ug/l
1,3-Dichlorobenzene 600 -- -- ug/l
1,4-Dichlorobenzene 75 75 0.48 ug/l
2-Butanone (MEK) -- -- 560 ug/l
2-Hexanone -- -- 3.8 ug/l
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l
Acetone -- -- 1400 ug/l
Benzene 5 5 0.46 ug/l
Bromoform 80 80 3.3 ug/l
Bromomethane 10 -- 0.75 ug/l
Carbon disulfide -- -- 81 ug/l
Carbon tetrachloride 3 5 0.46 ug/l
Chlorobenzene 100 100 7.8 ug/l
Chlorobromomethane -- -- 8.3 ug/l
Chlorodibromomethane 4 80 0.87 ug/l
Chloroethane -- -- 2100 ug/l
Chloroform 70 80 0.22 ug/l
Chloromethane 30 -- 19 ug/l
cis-1,2-Dichloroethene 70 -- -- ug/l
cis-1,3-Dichloropropene 4 -- -- ug/l
Cyclohexane -- -- 1300 ug/l
Dichlorobromomethane 10 80 0.13 ug/l
Dichlorodifluoromethane 1000 -- 20 ug/l
Ethylbenzene 700 700 1.5 ug/l
Ethylene Dibromide 0.004 -- -- ug/l
Isopropylbenzene -- -- -- ug/l
Methyl acetate -- -- 2000 ug/l
Methyl tert-butyl ether 30 -- 14 ug/l
Methylcyclohexane -- -- -- ug/l
Methylene Chloride 5 5 11 ug/l
m-Xylene & p-Xylene -- -- -- ug/l
o-Xylene 10000 -- 19 ug/l
Styrene 100 100 120 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-045 CFMW-045 CFMW-045 CFMW-045 CFMW-047 CFMW-047 CFMW-047 CFMW-047 CFMW-049 CFMW-049 CFMW-049
09/15/2016 12/14/2016 03/23/2017 06/28/2017 09/14/2016 12/15/2016 03/23/2017 06/21/2017 09/21/2016 12/15/2016 12/15/2016

CFMW-045-GW CFMW-045-GW CFMW-045-GW CFMW-045-GW CFMW-047-GW CFMW-047-GW CFMW-047-GW CFMW-047-GW CFMW-049-GW CFMW-049-GW CFMW-DUP6-GW
N N N N N N N N N N FD
T T T T T T T T T T T

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 U 0.23 UJ 0.23 U 0.23 U 0.23 U 0.23 UJ 0.23 U 0.23 U 0.23 UJ 0.23 UJ 0.23 UJ
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 UJ 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U

0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
1.1 U 1.1 UJ 2.8 J 1.1 U 10 1.1 UJ 3.2 J 1.1 U 1.1 U 1.1 UJ 1.1 UJ

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 U
0.22 U 0.22 U 0.22 U 0.22 U 3 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 UJ 0.22 U 0.22 U
0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.26 U 0.26 U 0.26 U 0.26 UJ 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 U 0.15 U
0.14 U 0.14 U 0.14 U 0.14 UJ 0.14 U 0.14 U 0.14 U 0.14 UJ 0.14 U 0.14 U 0.14 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.58 U 0.58 UJ 0.58 U 0.58 U 0.58 U 0.58 UJ 0.58 U 0.58 UJ 0.58 U 0.58 UJ 0.58 UJ
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.22 U 0.22 U 0.22 U 0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.21 U 0.51 J 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Tetrachloroethene 5 -- -- ug/l
Toluene 1000 1000 110 ug/l
trans-1,2-Dichloroethene 100 -- -- ug/l
trans-1,3-Dichloropropene 2 -- -- ug/l
Trichloroethene 5 -- -- ug/l
Trichlorofluoromethane 10000 -- 520 ug/l
Vinyl chloride 0.2 2 0.019 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-045 CFMW-045 CFMW-045 CFMW-045 CFMW-047 CFMW-047 CFMW-047 CFMW-047 CFMW-049 CFMW-049 CFMW-049
09/15/2016 12/14/2016 03/23/2017 06/28/2017 09/14/2016 12/15/2016 03/23/2017 06/21/2017 09/21/2016 12/15/2016 12/15/2016

CFMW-045-GW CFMW-045-GW CFMW-045-GW CFMW-045-GW CFMW-047-GW CFMW-047-GW CFMW-047-GW CFMW-047-GW CFMW-049-GW CFMW-049-GW CFMW-DUP6-GW
N N N N N N N N N N FD
T T T T T T T T T T T

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 2.2 0.66 J 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 U 0.15 UJ 0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 UJ
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l
1,1,2,2-Tetrachloroethane 2 -- -- ug/l
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l
1,1,2-Trichloroethane 3 -- -- ug/l
1,1-Dichloroethane 4 -- 2.8 ug/l
1,1-Dichloroethene 7 -- -- ug/l
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l
1,2-Dichlorobenzene 600 600 30 ug/l
1,2-Dichloroethane 4 5 0.17 ug/l
1,2-Dichloropropane 5 5 0.44 ug/l
1,3-Dichlorobenzene 600 -- -- ug/l
1,4-Dichlorobenzene 75 75 0.48 ug/l
2-Butanone (MEK) -- -- 560 ug/l
2-Hexanone -- -- 3.8 ug/l
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l
Acetone -- -- 1400 ug/l
Benzene 5 5 0.46 ug/l
Bromoform 80 80 3.3 ug/l
Bromomethane 10 -- 0.75 ug/l
Carbon disulfide -- -- 81 ug/l
Carbon tetrachloride 3 5 0.46 ug/l
Chlorobenzene 100 100 7.8 ug/l
Chlorobromomethane -- -- 8.3 ug/l
Chlorodibromomethane 4 80 0.87 ug/l
Chloroethane -- -- 2100 ug/l
Chloroform 70 80 0.22 ug/l
Chloromethane 30 -- 19 ug/l
cis-1,2-Dichloroethene 70 -- -- ug/l
cis-1,3-Dichloropropene 4 -- -- ug/l
Cyclohexane -- -- 1300 ug/l
Dichlorobromomethane 10 80 0.13 ug/l
Dichlorodifluoromethane 1000 -- 20 ug/l
Ethylbenzene 700 700 1.5 ug/l
Ethylene Dibromide 0.004 -- -- ug/l
Isopropylbenzene -- -- -- ug/l
Methyl acetate -- -- 2000 ug/l
Methyl tert-butyl ether 30 -- 14 ug/l
Methylcyclohexane -- -- -- ug/l
Methylene Chloride 5 5 11 ug/l
m-Xylene & p-Xylene -- -- -- ug/l
o-Xylene 10000 -- 19 ug/l
Styrene 100 100 120 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-049 CFMW-049 CFMW-050 CFMW-050 CFMW-050 CFMW-050 CFMW-053 CFMW-053 CFMW-053 CFMW-054 CFMW-054
03/23/2017 06/21/2017 09/19/2016 12/15/2016 03/23/2017 06/21/2017 09/14/2016 12/12/2016 06/28/2017 09/14/2016 12/12/2016

CFMW-049-GW CFMW-049-GW CFMW-050-GW CFMW-050-GW CFMW-050-GW CFMW-050-GW CFMW-053-GW CFMW-053-GW CFMW-053-GW CFMW-054-GW CFMW-054-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 U 0.23 U 0.23 U 0.23 UJ 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U

0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U

3 J 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.37 U 0.37 U 0.37 UJ 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 UJ 0.26 U 0.26 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.14 U 0.14 UJ 0.14 U 0.14 U 0.14 U 0.14 UJ 0.14 U 0.14 U 0.14 UJ 0.14 U 0.14 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.58 U 0.58 UJ 0.58 U 0.58 UJ 0.58 U 0.58 UJ 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 UJ 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Tetrachloroethene 5 -- -- ug/l
Toluene 1000 1000 110 ug/l
trans-1,2-Dichloroethene 100 -- -- ug/l
trans-1,3-Dichloropropene 2 -- -- ug/l
Trichloroethene 5 -- -- ug/l
Trichlorofluoromethane 10000 -- 520 ug/l
Vinyl chloride 0.2 2 0.019 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-049 CFMW-049 CFMW-050 CFMW-050 CFMW-050 CFMW-050 CFMW-053 CFMW-053 CFMW-053 CFMW-054 CFMW-054
03/23/2017 06/21/2017 09/19/2016 12/15/2016 03/23/2017 06/21/2017 09/14/2016 12/12/2016 06/28/2017 09/14/2016 12/12/2016

CFMW-049-GW CFMW-049-GW CFMW-050-GW CFMW-050-GW CFMW-050-GW CFMW-050-GW CFMW-053-GW CFMW-053-GW CFMW-053-GW CFMW-054-GW CFMW-054-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.12 U 0.12 U 0.14 J 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l
1,1,2,2-Tetrachloroethane 2 -- -- ug/l
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l
1,1,2-Trichloroethane 3 -- -- ug/l
1,1-Dichloroethane 4 -- 2.8 ug/l
1,1-Dichloroethene 7 -- -- ug/l
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l
1,2-Dichlorobenzene 600 600 30 ug/l
1,2-Dichloroethane 4 5 0.17 ug/l
1,2-Dichloropropane 5 5 0.44 ug/l
1,3-Dichlorobenzene 600 -- -- ug/l
1,4-Dichlorobenzene 75 75 0.48 ug/l
2-Butanone (MEK) -- -- 560 ug/l
2-Hexanone -- -- 3.8 ug/l
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l
Acetone -- -- 1400 ug/l
Benzene 5 5 0.46 ug/l
Bromoform 80 80 3.3 ug/l
Bromomethane 10 -- 0.75 ug/l
Carbon disulfide -- -- 81 ug/l
Carbon tetrachloride 3 5 0.46 ug/l
Chlorobenzene 100 100 7.8 ug/l
Chlorobromomethane -- -- 8.3 ug/l
Chlorodibromomethane 4 80 0.87 ug/l
Chloroethane -- -- 2100 ug/l
Chloroform 70 80 0.22 ug/l
Chloromethane 30 -- 19 ug/l
cis-1,2-Dichloroethene 70 -- -- ug/l
cis-1,3-Dichloropropene 4 -- -- ug/l
Cyclohexane -- -- 1300 ug/l
Dichlorobromomethane 10 80 0.13 ug/l
Dichlorodifluoromethane 1000 -- 20 ug/l
Ethylbenzene 700 700 1.5 ug/l
Ethylene Dibromide 0.004 -- -- ug/l
Isopropylbenzene -- -- -- ug/l
Methyl acetate -- -- 2000 ug/l
Methyl tert-butyl ether 30 -- 14 ug/l
Methylcyclohexane -- -- -- ug/l
Methylene Chloride 5 5 11 ug/l
m-Xylene & p-Xylene -- -- -- ug/l
o-Xylene 10000 -- 19 ug/l
Styrene 100 100 120 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-054 CFMW-054 CFMW-061 CFMW-061 CFMW-061 CFMW-061 CFMW-061 CFMW-064 CFMW-064 CFMW-064 CFMW-064
03/22/2017 06/21/2017 09/15/2016 12/07/2016 12/07/2016 03/23/2017 06/23/2017 09/15/2016 12/07/2016 03/23/2017 06/23/2017

CFMW-054-GW CFMW-054-GW CFMW-061-GW CFMW-061-GW CFMW-DUP5-GW CFMW-061-GW CFMW-061-GW CFMW-064-GW CFMW-064-GW CFMW-064-GW CFMW-064-GW
N N N N FD N N N N N N
T T T T T T T T T T T

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.19 U 0.19 U 0.19 U 0.19 UJ 0.19 UJ 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 UJ
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 UJ
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 UJ
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U

0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 3.5 J 1.1 U 1.1 U 1.1 U 2.6 J 1.1 U

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 UJ
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 UJ
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 UJ
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.14 U 0.14 UJ 0.14 U 0.14 U 0.14 U 0.14 U 0.14 UJ 0.14 U 0.14 U 0.14 U 0.14 UJ
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.58 U 0.58 UJ 0.58 U 0.58 UJ 0.58 UJ 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Tetrachloroethene 5 -- -- ug/l
Toluene 1000 1000 110 ug/l
trans-1,2-Dichloroethene 100 -- -- ug/l
trans-1,3-Dichloropropene 2 -- -- ug/l
Trichloroethene 5 -- -- ug/l
Trichlorofluoromethane 10000 -- 520 ug/l
Vinyl chloride 0.2 2 0.019 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-054 CFMW-054 CFMW-061 CFMW-061 CFMW-061 CFMW-061 CFMW-061 CFMW-064 CFMW-064 CFMW-064 CFMW-064
03/22/2017 06/21/2017 09/15/2016 12/07/2016 12/07/2016 03/23/2017 06/23/2017 09/15/2016 12/07/2016 03/23/2017 06/23/2017

CFMW-054-GW CFMW-054-GW CFMW-061-GW CFMW-061-GW CFMW-DUP5-GW CFMW-061-GW CFMW-061-GW CFMW-064-GW CFMW-064-GW CFMW-064-GW CFMW-064-GW
N N N N FD N N N N N N
T T T T T T T T T T T

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l
1,1,2,2-Tetrachloroethane 2 -- -- ug/l
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l
1,1,2-Trichloroethane 3 -- -- ug/l
1,1-Dichloroethane 4 -- 2.8 ug/l
1,1-Dichloroethene 7 -- -- ug/l
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l
1,2-Dichlorobenzene 600 600 30 ug/l
1,2-Dichloroethane 4 5 0.17 ug/l
1,2-Dichloropropane 5 5 0.44 ug/l
1,3-Dichlorobenzene 600 -- -- ug/l
1,4-Dichlorobenzene 75 75 0.48 ug/l
2-Butanone (MEK) -- -- 560 ug/l
2-Hexanone -- -- 3.8 ug/l
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l
Acetone -- -- 1400 ug/l
Benzene 5 5 0.46 ug/l
Bromoform 80 80 3.3 ug/l
Bromomethane 10 -- 0.75 ug/l
Carbon disulfide -- -- 81 ug/l
Carbon tetrachloride 3 5 0.46 ug/l
Chlorobenzene 100 100 7.8 ug/l
Chlorobromomethane -- -- 8.3 ug/l
Chlorodibromomethane 4 80 0.87 ug/l
Chloroethane -- -- 2100 ug/l
Chloroform 70 80 0.22 ug/l
Chloromethane 30 -- 19 ug/l
cis-1,2-Dichloroethene 70 -- -- ug/l
cis-1,3-Dichloropropene 4 -- -- ug/l
Cyclohexane -- -- 1300 ug/l
Dichlorobromomethane 10 80 0.13 ug/l
Dichlorodifluoromethane 1000 -- 20 ug/l
Ethylbenzene 700 700 1.5 ug/l
Ethylene Dibromide 0.004 -- -- ug/l
Isopropylbenzene -- -- -- ug/l
Methyl acetate -- -- 2000 ug/l
Methyl tert-butyl ether 30 -- 14 ug/l
Methylcyclohexane -- -- -- ug/l
Methylene Chloride 5 5 11 ug/l
m-Xylene & p-Xylene -- -- -- ug/l
o-Xylene 10000 -- 19 ug/l
Styrene 100 100 120 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-064
06/23/2017

CFMW-DUP14-GW
FD
T

0.28 U
0.19 U
0.34 U
0.08 U
0.24 U
0.34 U
0.35 U
0.27 U
0.23 U
0.22 U
0.25 U
0.18 U
0.33 U
0.33 U
2.2 U

0.72 U
0.63 U
1.1 U

0.09 U
0.18 U
0.18 U
0.22 U
0.33 U
0.24 U
0.3 U

0.22 U
0.37 U
0.22 U
0.22 UJ
0.26 U
0.16 U
0.26 U
0.15 U
0.14 UJ
0.3 U

0.19 U
0.32 U
0.58 U
0.13 U
0.22 U
0.21 U
0.28 U
0.32 U
0.17 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Tetrachloroethene 5 -- -- ug/l
Toluene 1000 1000 110 ug/l
trans-1,2-Dichloroethene 100 -- -- ug/l
trans-1,3-Dichloropropene 2 -- -- ug/l
Trichloroethene 5 -- -- ug/l
Trichlorofluoromethane 10000 -- 520 ug/l
Vinyl chloride 0.2 2 0.019 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-064
06/23/2017

CFMW-DUP14-GW
FD
T

0.12 U
0.25 U
0.18 U
0.19 U
0.22 U
0.15 U
0.06 U
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CFMW-002 CFMW-002 CFMW-002 CFMW-003 CFMW-003 CFMW-003 CFMW-003 CFMW-007 CFMW-007 CFMW-007 CFMW-007 CFMW-008a
09/12/2016 03/24/2017 06/27/2017 09/14/2016 12/09/2016 03/22/2017 06/27/2017 09/21/2016 12/12/2016 03/28/2017 06/19/2017 09/15/2016

CFMW-002-GW CFMW-002-GW CFMW-002-GW CFMW-003-GW CFMW-003-GW CFMW-003-GW CFMW-003-GW CFMW-007-GW CFMW-007-GW CFMW-007-GW CFMW-007-GW CFMW-008a-GW
N N N N N N N N N N N N
T T T T T T T T T T T T

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l 0.63 U 0.63 U 0.66 U 0.66 U 0.63 U 0.63 U 0.64 U 0.63 U 0.63 U 0.66 U 0.63 U 0.63 U
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l 0.43 U 0.43 U 0.45 U 0.45 U 0.43 U 0.43 U 0.44 U 0.43 U 0.43 U 0.45 U 0.43 U 0.43 U
1,4-Dioxane -- -- 0.46 ug/l 3.1 U 3.1 U 3.3 U 3.3 U 3.1 U 3.1 U 3.2 U 3.1 UJ 3.1 U 3.2 U 3.1 U 3.1 U
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l 0.93 U 0.93 U 0.97 U 0.97 U 0.93 U 0.93 U 0.95 U 0.93 U 0.93 U 0.97 U 0.93 U 0.93 U
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l 0.69 U 0.69 U 0.72 U 0.72 U 0.69 U 0.69 U 0.7 U 0.69 U 0.69 U 0.72 U 0.69 U 0.69 U
2,4,5-Trichlorophenol 1800 -- 120 ug/l 0.49 U 0.49 U 0.51 U 0.51 U 0.49 U 0.49 U 0.5 U 0.49 U 0.49 U 0.51 U 0.49 U 0.49 U
2,4,6-Trichlorophenol 30 -- 1.2 ug/l 0.53 U 0.53 U 0.55 U 0.55 U 0.53 U 0.53 U 0.54 U 0.53 U 0.53 U 0.55 U 0.53 U 0.53 U
2,4-Dichlorophenol 77 -- 4.6 ug/l 0.63 U 0.63 U 0.66 U 0.66 U 0.63 U 0.63 U 0.64 U 0.63 U 0.63 U 0.66 U 0.63 U 0.63 U
2,4-Dimethylphenol 380 -- 36 ug/l 0.91 U 0.91 U 0.95 U 0.95 U 0.91 U 0.91 U 0.93 U 0.91 U 0.91 UJ 0.95 U 0.91 U 0.91 U
2,4-Dinitrophenol 69 -- 3.9 ug/l 2.4 U 2.4 U 2.5 U 2.5 UJ 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.5 UJ 2.4 UJ 2.4 U
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l 1 U 1 U 1.1 U 1.1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 U 1 U 1 U
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l 0.88 U 0.88 U 0.92 U 0.92 U 0.88 U 0.88 U 0.9 U 0.88 U 0.88 U 0.92 U 0.88 U 0.88 U
2-Chloronaphthalene 1000 -- -- ug/l 0.61 U 0.61 U 0.64 U 0.64 U 0.61 U 0.61 U 0.62 U 0.61 U 0.61 U 0.64 U 0.61 U 0.61 U
2-Chlorophenol 81 -- 9.1 ug/l 0.74 U 0.74 U 0.77 U 0.77 U 0.74 U 0.74 U 0.76 U 0.74 U 0.74 U 0.77 U 0.74 U 0.74 U
2-Methylnaphthalene -- -- 3.6 ug/l 0.88 U 0.88 U 0.92 U 0.92 U 0.88 U 0.88 U 0.9 U 0.88 U 0.88 U 0.92 U 0.88 U 0.88 U
2-Methylphenol -- -- -- ug/l 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
2-Nitroaniline -- -- 19 ug/l 0.65 U 0.65 U 0.68 U 0.68 UJ 0.65 U 0.65 U 0.66 U 0.65 U 0.65 U 0.68 U 0.65 U 0.65 UJ
2-Nitrophenol -- -- -- ug/l 0.59 U 0.59 U 0.62 U 0.62 U 0.59 U 0.59 U 0.6 U 0.59 U 0.59 U 0.61 U 0.59 U 0.59 U
3 & 4 Methylphenol -- -- -- ug/l 0.88 U 0.88 U 0.92 U 0.92 UJ 0.88 U 0.88 U 0.9 U 0.88 U 0.88 U 0.92 U 0.88 U 0.88 UJ
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l 1 U 1 U 1.1 U 1.1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 U 1 U 1 U
3-Nitroaniline -- -- -- ug/l 0.82 U 0.82 U 0.86 U 0.86 U 0.82 U 0.82 U 0.84 U 0.82 U 0.82 U 0.85 U 0.82 U 0.82 U
4,6-Dinitro-2-methylphenol 13 -- -- ug/l 2 U 2 U 2.1 U 2.1 U 2 U 2 U 2.1 U 2 U 2 U 2.1 U 2 UJ 2 U
4-Bromophenyl phenyl ether -- -- -- ug/l 1 U 1 U 1.1 U 1.1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1 U
4-Chloro-3-methylphenol 3000 -- -- ug/l 0.76 U 0.76 U 0.79 U 0.79 U 0.76 U 0.76 U 0.78 U 0.76 U 0.76 U 0.79 U 0.76 U 0.76 U
4-Chloroaniline -- -- 0.37 ug/l 0.73 U 0.73 U 0.76 U 0.76 U 0.73 U 0.73 U 0.74 U 0.73 U 0.73 U 0.76 U 0.73 U 0.73 U
4-Chlorophenyl phenyl ether -- -- -- ug/l 0.96 U 0.96 U 1 U 1 U 0.96 U 0.96 U 0.98 U 0.96 U 0.96 U 1 U 0.96 U 0.96 U
4-Nitroaniline -- -- 3.8 ug/l 0.48 U 0.48 U 0.5 U 0.5 U 0.48 U 0.48 U 0.49 U 0.48 U 0.48 U 0.5 UJ 0.48 U 0.48 U
4-Nitrophenol 60 -- -- ug/l 4.7 U 4.7 U 4.9 U 4.9 U 4.7 U 4.7 U 4.7 U 4.7 U 4.7 UJ 4.8 U 4.7 U 4.7 U
Acenaphthene 670 -- 53 ug/l 0.88 U 0.88 U 0.92 U 0.92 U 0.88 U 0.88 U 0.9 U 0.88 U 0.88 U 0.92 U 0.88 U 0.88 U
Acenaphthylene -- -- -- ug/l 0.65 U 0.65 U 0.68 U 0.68 U 0.65 U 0.65 U 0.66 U 0.65 U 0.65 U 0.68 U 0.65 U 0.65 U
Acetophenone -- -- 190 ug/l 1 U 1 U 1.1 U 1.1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 U 1 U 1 U
Anthracene 2100 -- 180 ug/l 0.57 U 0.57 U 0.6 U 0.6 U 0.57 U 0.57 U 0.58 U 0.57 U 0.57 U 0.59 U 0.57 U 0.57 U
Atrazine 3 3 0.3 ug/l 0.77 U 0.77 U 0.81 U 0.81 U 0.77 U 0.77 U 0.79 U 0.77 U 0.77 U 0.8 U 0.77 U 0.77 U
Benzaldehyde -- -- 190 ug/l 0.86 U 0.86 U 0.9 U 0.9 U 0.86 U 0.86 U 0.88 U 0.86 U 0.86 U 0.9 U 0.86 U 0.86 U
Benzo[a]anthracene 0.5 -- -- ug/l 0.55 U 0.55 U 0.58 U 0.58 U 0.55 U 0.55 U 0.56 U 0.55 U 0.55 U 0.57 U 0.55 U 0.55 U
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l 0.16 U 0.16 U 0.17 U 0.17 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.17 U 0.16 U 0.16 U
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l 0.44 U 0.44 U 0.46 U 0.46 U 0.44 U 0.44 U 0.45 U 0.44 U 0.44 U 0.46 U 0.44 U 0.44 U
Benzo[g,h,i]perylene -- -- -- ug/l 0.75 U 0.75 U 0.78 U 0.78 U 0.75 U 0.75 U 0.77 U 0.75 U 0.75 U 0.78 U 0.75 U 0.75 U
Benzo[k]fluoranthene 5 -- 0.34 ug/l 0.18 U 0.18 U 0.19 U 0.19 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.19 U 0.18 U 0.18 U
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l 0.69 U 0.69 U 0.72 U 0.72 U 0.69 U 0.69 U 0.7 U 0.69 U 0.69 U 0.72 U 0.69 U 0.69 U
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l 0.12 U 0.12 U 0.13 U 0.13 U 0.12 UJ 0.12 U 0.12 U 0.12 U 0.12 U 0.13 U 0.12 U 0.12 U
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l 0.72 U 0.72 U 0.75 U 0.75 U 0.72 U 0.72 U 0.73 U 0.72 U 0.72 U 0.75 U 0.72 U 1.1 J
Butyl benzyl phthalate 1500 -- 16 ug/l 0.6 U 0.6 U 0.63 U 0.63 U 0.6 U 0.6 U 0.61 U 0.6 U 0.6 UJ 0.63 UJ 0.6 U 0.6 U
Caprolactam -- -- 990 ug/l 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 UJ 1.1 UJ 1.1 U 1.1 U 1.1 U

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction
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CFMW-002 CFMW-002 CFMW-002 CFMW-003 CFMW-003 CFMW-003 CFMW-003 CFMW-007 CFMW-007 CFMW-007 CFMW-007 CFMW-008a
09/12/2016 03/24/2017 06/27/2017 09/14/2016 12/09/2016 03/22/2017 06/27/2017 09/21/2016 12/12/2016 03/28/2017 06/19/2017 09/15/2016

CFMW-002-GW CFMW-002-GW CFMW-002-GW CFMW-003-GW CFMW-003-GW CFMW-003-GW CFMW-003-GW CFMW-007-GW CFMW-007-GW CFMW-007-GW CFMW-007-GW CFMW-008a-GW
N N N N N N N N N N N N
T T T T T T T T T T T T

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Carbazole -- -- -- ug/l 0.85 U 0.85 U 0.89 U 0.89 U 0.85 U 0.85 U 0.87 U 0.85 U 0.85 U 0.89 U 0.85 U 0.85 U
Chrysene 50 -- 3.4 ug/l 0.67 U 0.67 U 0.7 U 0.7 U 0.67 U 0.67 U 0.68 U 0.67 U 0.67 U 0.7 U 0.67 U 0.67 U
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l 0.09 U 0.09 U 0.094 U 0.094 U 0.09 U 0.09 U 0.092 U 0.09 U 0.09 U 0.094 U 0.09 U 0.09 U
Dibenzofuran -- -- 0.79 ug/l 0.85 U 0.85 U 0.89 U 0.89 U 0.85 U 0.85 U 0.87 U 0.85 U 0.85 U 0.89 U 0.85 U 0.85 U
Diethyl phthalate 17000 -- -- ug/l 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 UJ 1 UJ 1 U 1 U
Dimethyl phthalate 270000 -- -- ug/l 0.98 U 0.98 U 1 U 1 U 0.98 U 0.98 U 1 U 0.98 U 0.98 U 1 UJ 0.98 U 0.98 U
Di-n-butyl phthalate 2000 -- -- ug/l 0.82 U 0.82 UJ 0.86 U 0.86 U 0.82 U 0.82 U 0.84 U 0.82 U 0.82 U 0.85 U 0.82 U 0.82 U
Di-n-octyl phthalate -- -- 20 ug/l 0.69 U 0.69 U 0.72 U 0.72 U 0.69 U 0.69 U 0.7 U 0.69 U 0.69 UJ 0.72 U 0.69 U 0.69 U
Fluoranthene 130 -- 80 ug/l 0.72 U 0.72 U 0.75 U 0.75 U 0.72 U 0.72 U 0.73 U 0.72 U 0.72 U 0.75 U 0.72 U 0.72 U
Fluorene 1100 -- 29 ug/l 0.8 U 0.8 U 0.84 U 0.84 U 0.8 U 0.8 U 0.82 U 0.8 U 0.8 U 0.83 U 0.8 U 0.8 U
Hexachlorobenzene 0.2 1 0.0098 ug/l 0.47 U 0.47 U 0.49 U 0.49 U 0.47 U 0.47 U 0.48 U 0.47 U 0.47 U 0.49 U 0.47 U 0.47 U
Hexachlorobutadiene 5 -- 0.14 ug/l 0.76 U 0.76 U 0.79 U 0.79 U 0.76 U 0.76 U 0.78 U 0.76 U 0.76 U 0.79 U 0.76 U 0.76 U
Hexachlorocyclopentadiene 50 50 0.041 ug/l 0.61 U 0.61 UJ 0.64 U 0.64 U 0.61 U 0.61 U 0.62 U 0.61 U 0.61 U 0.64 U 0.61 U 0.61 U
Hexachloroethane 30 -- 0.33 ug/l 0.09 U 0.09 U 0.094 U 0.094 U 0.09 U 0.09 U 0.092 U 0.09 U 0.09 U 0.094 U 0.09 U 0.09 U
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l 0.21 U 0.21 U 0.22 U 0.22 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.21 U
Isophorone 400 -- 78 ug/l 0.67 U 0.67 U 0.7 U 0.7 U 0.67 U 0.67 U 0.68 U 0.67 U 0.67 U 0.7 U 0.67 U 0.67 U
Naphthalene 100 -- 0.17 ug/l 0.8 U 0.8 U 0.84 U 0.84 U 0.8 U 0.8 U 0.82 U 0.8 U 0.8 U 0.83 U 0.8 U 0.8 U
Nitrobenzene 17 -- 0.14 ug/l 0.49 U 0.49 U 0.51 U 0.51 U 0.49 U 0.49 U 0.5 U 0.49 U 0.49 U 0.51 U 0.49 U 0.49 U
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l 0.83 U 0.83 U 0.87 U 0.87 UJ 0.83 U 0.83 U 0.85 U 0.83 U 0.83 U 0.86 U 0.83 U 0.83 UJ
N-Nitrosodiphenylamine 33 -- 12 ug/l 0.74 U 0.74 U 0.77 U 0.77 U 0.74 U 0.74 U 0.76 U 0.74 U 0.74 U 0.77 U 0.74 U 0.74 U
Pentachlorophenol 1 1 0.041 ug/l 2.2 U 2.2 U 2.3 U 2.3 R 2.2 UJ 2.2 U 2.2 U 2.2 U 2.2 UJ 2.3 U 2.2 U 2.2 U
Phenanthrene -- -- -- ug/l 0.65 U 0.65 U 0.68 U 0.68 U 0.65 U 0.65 U 0.66 U 0.65 U 0.65 U 0.68 U 0.65 U 0.65 U
Phenol 300 -- 580 ug/l 0.41 U 0.41 U 0.43 U 0.43 U 0.41 U 0.41 U 0.42 U 0.41 U 0.41 U 0.43 U 0.41 U 0.41 U
Pyrene 830 -- 12 ug/l 0.83 U 0.83 U 0.87 U 0.87 U 0.83 U 0.83 U 0.85 U 0.83 U 0.83 U 0.86 UJ 0.83 U 0.83 U

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l
1,4-Dioxane -- -- 0.46 ug/l
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l
2,4,5-Trichlorophenol 1800 -- 120 ug/l
2,4,6-Trichlorophenol 30 -- 1.2 ug/l
2,4-Dichlorophenol 77 -- 4.6 ug/l
2,4-Dimethylphenol 380 -- 36 ug/l
2,4-Dinitrophenol 69 -- 3.9 ug/l
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l
2-Chloronaphthalene 1000 -- -- ug/l
2-Chlorophenol 81 -- 9.1 ug/l
2-Methylnaphthalene -- -- 3.6 ug/l
2-Methylphenol -- -- -- ug/l
2-Nitroaniline -- -- 19 ug/l
2-Nitrophenol -- -- -- ug/l
3 & 4 Methylphenol -- -- -- ug/l
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l
3-Nitroaniline -- -- -- ug/l
4,6-Dinitro-2-methylphenol 13 -- -- ug/l
4-Bromophenyl phenyl ether -- -- -- ug/l
4-Chloro-3-methylphenol 3000 -- -- ug/l
4-Chloroaniline -- -- 0.37 ug/l
4-Chlorophenyl phenyl ether -- -- -- ug/l
4-Nitroaniline -- -- 3.8 ug/l
4-Nitrophenol 60 -- -- ug/l
Acenaphthene 670 -- 53 ug/l
Acenaphthylene -- -- -- ug/l
Acetophenone -- -- 190 ug/l
Anthracene 2100 -- 180 ug/l
Atrazine 3 3 0.3 ug/l
Benzaldehyde -- -- 190 ug/l
Benzo[a]anthracene 0.5 -- -- ug/l
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l
Benzo[g,h,i]perylene -- -- -- ug/l
Benzo[k]fluoranthene 5 -- 0.34 ug/l
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l
Butyl benzyl phthalate 1500 -- 16 ug/l
Caprolactam -- -- 990 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-008a CFMW-008a CFMW-008a CFMW-010 CFMW-010 CFMW-010 CFMW-010 CFMW-011 CFMW-011 CFMW-011 CFMW-011
12/16/2016 03/28/2017 06/28/2017 09/12/2016 12/15/2016 03/24/2017 06/27/2017 09/13/2016 12/08/2016 03/27/2017 06/28/2017

CFMW-008a-GW CFMW-008a-GW CFMW-008a-GW CFMW-010-GW CFMW-010-GW CFMW-010-GW CFMW-010-GW CFMW-011-GW CFMW-011-GW CFMW-011-GW CFMW-011-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.63 U 0.66 U 0.63 U 0.63 U 0.63 UJ 0.63 U 0.66 U 0.66 U 0.63 U 0.66 U 0.63 U
0.43 U 0.45 U 0.43 U 0.43 U 0.43 UJ 0.43 U 0.45 U 0.45 U 0.43 U 0.45 U 0.43 U
3.1 U 3.2 U 3.1 U 3.1 U 3.1 U 3.1 U 3.2 U 3.2 U 3.1 U 3.2 U 3.1 U

0.93 U 0.97 U 0.93 U 0.93 U 0.93 U 0.93 U 0.97 U 0.97 U 0.93 U 0.97 U 0.93 U
0.69 U 0.72 U 0.69 U 0.69 U 0.69 U 0.69 U 0.72 U 0.72 U 0.69 U 0.72 U 0.69 U
0.49 U 0.51 U 0.49 U 0.49 U 0.49 U 0.49 U 0.51 U 0.51 U 0.49 U 0.51 U 0.49 U
0.53 U 0.55 U 0.53 U 0.53 U 0.53 U 0.53 U 0.55 U 0.55 U 0.53 U 0.55 U 0.53 U
0.63 U 0.66 U 0.63 U 0.63 U 0.63 U 0.63 U 0.66 U 0.66 U 0.63 U 0.66 U 0.63 U
0.91 U 0.95 U 0.91 U 0.91 U 0.91 U 0.91 U 0.95 U 0.95 U 0.91 U 0.95 U 0.91 U
2.4 U 2.5 UJ 2.4 U 2.4 U 2.4 U 2.4 U 2.5 U 2.5 UJ 2.4 U 2.5 U 2.4 U
1 U 1.1 U 1 U 1 U 1 U 1 U 1.1 U 1.1 U 1 U 1.1 U 1 U

0.88 U 0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.92 U 0.92 U 0.88 U 0.92 U 0.88 U
0.61 U 0.64 U 0.61 U 0.61 U 0.61 U 0.61 U 0.64 U 0.64 U 0.61 U 0.64 U 0.61 U
0.74 U 0.77 U 0.74 U 0.74 U 0.74 U 0.74 U 0.77 U 0.77 U 0.74 U 0.77 U 0.74 U
0.88 U 0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.92 U 0.92 U 0.88 U 0.92 U 0.88 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.65 U 0.68 U 0.65 U 0.65 U 0.65 U 0.65 U 0.68 U 0.68 U 0.65 U 0.68 U 0.65 U
0.59 U 0.61 U 0.59 U 0.59 U 0.59 U 0.59 U 0.61 U 0.61 U 0.59 U 0.61 U 0.59 U
0.88 U 0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.92 U 0.92 U 0.88 U 0.92 U 0.88 U

1 U 1.1 U 1 U 1 U 1 U 1 U 1.1 U 1.1 U 1 U 1.1 U 1 U
0.82 U 0.85 U 0.82 U 0.82 U 0.82 U 0.82 U 0.85 U 0.85 U 0.82 U 0.85 U 0.82 U

2 U 2.1 U 2 U 2 U 2 U 2 U 2.1 U 2.1 U 2 U 2.1 U 2 U
1 U 1.1 U 1 U 1 U 1 U 1 U 1.1 U 1.1 U 1 U 1.1 U 1 U

0.76 U 0.79 U 0.76 U 0.76 U 0.76 U 0.76 U 0.79 U 0.79 U 0.76 U 0.79 U 0.76 U
0.73 U 0.76 U 0.73 U 0.73 U 0.73 U 0.73 U 0.76 U 0.76 U 0.73 U 0.76 U 0.73 U
0.96 U 1 U 0.96 U 0.96 U 0.96 U 0.96 U 1 U 1 U 0.96 U 1 U 0.96 U
0.48 U 0.5 UJ 0.48 U 0.48 U 0.48 U 0.48 U 0.5 U 0.5 U 0.48 U 0.5 UJ 0.48 U
4.7 U 4.8 U 4.7 U 4.7 U 4.7 U 4.7 U 4.8 U 4.8 U 4.7 U 4.8 U 4.7 U

0.88 U 0.92 U 0.88 U 0.88 U 0.88 UJ 0.88 U 0.92 U 0.92 U 0.88 U 0.92 U 0.88 U
0.65 U 0.68 U 0.65 U 0.65 U 0.65 U 0.65 U 0.68 U 0.68 U 0.65 U 0.68 U 0.65 U

1 U 1.1 U 1 U 1 U 1 U 1 U 1.1 U 1.1 U 1 U 1.1 U 1 U
0.57 U 0.59 U 0.57 U 0.57 U 0.57 U 0.57 U 0.59 U 0.59 U 0.57 U 0.59 U 0.57 U
0.77 U 0.8 U 0.77 U 0.77 U 0.77 U 0.77 U 0.8 U 0.8 U 0.77 U 0.8 U 0.77 U
0.86 U 0.9 U 0.86 U 0.86 U 0.86 U 0.86 U 0.9 U 0.9 U 0.86 U 0.9 U 0.86 U
0.55 U 0.57 U 0.55 U 0.55 U 0.55 U 0.55 U 0.57 U 0.57 U 0.55 U 0.57 U 0.55 U
0.16 U 0.17 U 0.16 U 0.16 U 0.16 U 0.16 U 0.17 U 0.17 U 0.16 U 0.17 U 0.16 U
0.44 U 0.46 U 0.44 U 0.44 U 0.44 U 0.44 U 0.46 U 0.46 U 0.44 U 0.46 U 0.44 U
0.75 U 0.78 U 0.75 U 0.75 U 0.75 U 0.75 U 0.78 U 0.78 U 0.75 U 0.78 U 0.75 U
0.18 U 0.19 U 0.18 U 0.18 U 0.18 U 0.18 U 0.19 U 0.19 U 0.18 U 0.19 U 0.18 U
0.69 U 0.72 U 0.69 U 0.69 U 0.69 U 0.69 U 0.72 U 0.72 U 0.69 U 0.72 U 0.69 U
0.12 U 0.13 U 0.12 U 0.12 U 0.12 UJ 0.12 U 0.13 U 0.13 U 0.12 UJ 0.13 U 0.12 U

2.4 1.6 J 1.2 J 0.72 U 0.72 U 0.72 U 0.75 U 0.75 U 0.72 U 0.75 U 0.72 U
0.6 U 0.63 UJ 0.6 U 0.6 U 0.6 U 0.6 U 0.63 U 0.63 U 0.6 U 0.63 U 0.6 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Carbazole -- -- -- ug/l
Chrysene 50 -- 3.4 ug/l
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l
Dibenzofuran -- -- 0.79 ug/l
Diethyl phthalate 17000 -- -- ug/l
Dimethyl phthalate 270000 -- -- ug/l
Di-n-butyl phthalate 2000 -- -- ug/l
Di-n-octyl phthalate -- -- 20 ug/l
Fluoranthene 130 -- 80 ug/l
Fluorene 1100 -- 29 ug/l
Hexachlorobenzene 0.2 1 0.0098 ug/l
Hexachlorobutadiene 5 -- 0.14 ug/l
Hexachlorocyclopentadiene 50 50 0.041 ug/l
Hexachloroethane 30 -- 0.33 ug/l
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l
Isophorone 400 -- 78 ug/l
Naphthalene 100 -- 0.17 ug/l
Nitrobenzene 17 -- 0.14 ug/l
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l
N-Nitrosodiphenylamine 33 -- 12 ug/l
Pentachlorophenol 1 1 0.041 ug/l
Phenanthrene -- -- -- ug/l
Phenol 300 -- 580 ug/l
Pyrene 830 -- 12 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-008a CFMW-008a CFMW-008a CFMW-010 CFMW-010 CFMW-010 CFMW-010 CFMW-011 CFMW-011 CFMW-011 CFMW-011
12/16/2016 03/28/2017 06/28/2017 09/12/2016 12/15/2016 03/24/2017 06/27/2017 09/13/2016 12/08/2016 03/27/2017 06/28/2017

CFMW-008a-GW CFMW-008a-GW CFMW-008a-GW CFMW-010-GW CFMW-010-GW CFMW-010-GW CFMW-010-GW CFMW-011-GW CFMW-011-GW CFMW-011-GW CFMW-011-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.85 U 0.89 U 0.85 U 0.85 U 0.85 U 0.85 U 0.89 U 0.89 U 0.85 U 0.89 U 0.85 U
0.67 U 0.7 U 0.67 U 0.67 U 0.67 U 0.67 U 0.7 U 0.7 U 0.67 U 0.7 U 0.67 U
0.09 U 0.094 U 0.09 U 0.09 U 0.09 U 0.09 U 0.094 U 0.094 U 0.09 U 0.094 U 0.09 U
0.85 U 0.89 U 0.85 U 0.85 U 0.85 U 0.85 U 0.89 U 0.89 U 0.85 U 0.89 U 0.85 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
0.98 U 1 UJ 0.98 U 0.98 U 0.98 U 0.98 U 1 U 1 U 0.98 U 1 U 0.98 U
0.82 U 0.85 U 0.82 U 0.82 U 0.82 U 0.82 UJ 0.85 U 0.85 U 0.82 U 0.85 U 0.82 U
0.69 U 0.72 U 0.69 U 0.69 U 0.69 U 0.69 U 0.72 U 0.72 U 0.69 U 0.72 U 0.69 U
0.72 U 0.75 U 0.72 U 0.72 U 0.72 U 0.72 U 0.75 U 0.75 U 0.72 U 0.75 U 0.72 U
0.8 U 0.83 U 0.8 U 0.8 U 0.8 U 0.8 U 0.83 U 0.83 U 0.8 U 0.83 U 0.8 U

0.47 U 0.49 U 0.47 U 0.47 U 0.47 U 0.47 U 0.49 U 0.49 U 0.47 U 0.49 U 0.47 U
0.76 U 0.79 U 0.76 U 0.76 U 0.76 U 0.76 U 0.79 U 0.79 U 0.76 U 0.79 U 0.76 U
0.61 U 0.64 U 0.61 U 0.61 U 0.61 U 0.61 UJ 0.64 U 0.64 U 0.61 U 0.64 U 0.61 U
0.09 U 0.094 U 0.09 U 0.09 U 0.09 U 0.09 U 0.094 U 0.094 U 0.09 U 0.094 U 0.09 U
0.21 U 0.22 U 0.21 U 0.21 U 0.21 U 0.21 U 0.22 U 0.22 U 0.21 U 0.22 U 0.21 U
0.67 U 0.7 U 0.67 U 0.67 U 0.67 U 0.67 U 0.7 U 0.7 U 0.67 U 0.7 U 0.67 U
0.8 U 0.83 U 0.8 U 0.8 U 0.8 U 0.8 U 0.83 U 0.83 U 0.8 U 0.83 U 0.8 U

0.49 U 0.51 U 0.49 U 0.49 U 0.49 U 0.49 U 0.51 U 0.51 U 0.49 U 0.51 U 0.49 U
0.83 U 0.86 U 0.83 U 0.83 U 0.83 U 0.83 U 0.86 U 0.86 U 0.83 U 0.86 U 0.83 U
0.74 U 0.77 U 0.74 U 0.74 U 0.74 U 0.74 U 0.77 U 0.77 U 0.74 U 0.77 U 0.74 U
2.2 U 2.3 U 2.2 U 2.2 U 2.2 UJ 2.2 U 2.3 U 2.3 R 2.2 U 2.3 U 2.2 U

0.65 U 0.68 U 0.65 U 0.65 U 0.65 U 0.65 U 0.68 U 0.68 U 0.65 U 0.68 U 0.65 U
0.41 U 0.43 U 0.41 U 0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.41 U 0.43 U 0.41 U
0.83 U 0.86 UJ 0.83 U 0.83 U 0.83 U 0.83 U 0.86 U 0.86 U 0.83 U 0.86 UJ 0.83 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l
1,4-Dioxane -- -- 0.46 ug/l
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l
2,4,5-Trichlorophenol 1800 -- 120 ug/l
2,4,6-Trichlorophenol 30 -- 1.2 ug/l
2,4-Dichlorophenol 77 -- 4.6 ug/l
2,4-Dimethylphenol 380 -- 36 ug/l
2,4-Dinitrophenol 69 -- 3.9 ug/l
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l
2-Chloronaphthalene 1000 -- -- ug/l
2-Chlorophenol 81 -- 9.1 ug/l
2-Methylnaphthalene -- -- 3.6 ug/l
2-Methylphenol -- -- -- ug/l
2-Nitroaniline -- -- 19 ug/l
2-Nitrophenol -- -- -- ug/l
3 & 4 Methylphenol -- -- -- ug/l
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l
3-Nitroaniline -- -- -- ug/l
4,6-Dinitro-2-methylphenol 13 -- -- ug/l
4-Bromophenyl phenyl ether -- -- -- ug/l
4-Chloro-3-methylphenol 3000 -- -- ug/l
4-Chloroaniline -- -- 0.37 ug/l
4-Chlorophenyl phenyl ether -- -- -- ug/l
4-Nitroaniline -- -- 3.8 ug/l
4-Nitrophenol 60 -- -- ug/l
Acenaphthene 670 -- 53 ug/l
Acenaphthylene -- -- -- ug/l
Acetophenone -- -- 190 ug/l
Anthracene 2100 -- 180 ug/l
Atrazine 3 3 0.3 ug/l
Benzaldehyde -- -- 190 ug/l
Benzo[a]anthracene 0.5 -- -- ug/l
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l
Benzo[g,h,i]perylene -- -- -- ug/l
Benzo[k]fluoranthene 5 -- 0.34 ug/l
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l
Butyl benzyl phthalate 1500 -- 16 ug/l
Caprolactam -- -- 990 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-011 CFMW-012 CFMW-012 CFMW-012 CFMW-012 CFMW-014 CFMW-014 CFMW-014 CFMW-014 CFMW-015 CFMW-015
06/28/2017 09/12/2016 12/14/2016 03/22/2017 06/23/2017 09/12/2016 12/15/2016 03/29/2017 06/27/2017 09/12/2016 12/15/2016

CFMW-DUP15-GW CFMW-012-GW CFMW-012-GW CFMW-012-GW CFMW-012-GW CFMW-014-GW CFMW-014-GW CFMW-014-GW CFMW-014-GW CFMW-015-GW CFMW-015-GW
FD N N N N N N N N N N
T T T T T T T T T T T

0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.68 U 0.63 UJ 0.63 U 0.63 U 0.63 U 0.63 UJ
0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.47 U 0.43 UJ 0.43 U 0.43 U 0.43 U 0.43 UJ
3.1 U 3.1 U 3.1 UJ 3.1 U 3.1 U 3.4 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U

0.93 U 0.93 U 0.93 U 0.93 U 0.93 U 1 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U
0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.75 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U
0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.53 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U
0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.58 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.68 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.99 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 UJ
2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.6 U 2.4 U 2.4 UJ 2.4 U 2.4 U 2.4 U
1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U

0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.96 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U
0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.66 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U
0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.8 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U
0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.96 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.4 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.71 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 UJ
0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.64 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U
0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.96 U 0.88 U 0.88 U 0.88 U 0.88 UJ 0.88 U

1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 R
0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.89 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 R

2 U 2 U 2 U 2 U 2 U 2.2 U 2 U 2 U 2 U 2 U 2 U
1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U

0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.83 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U
0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.79 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 UJ
0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 1 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U
0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.52 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 R
4.7 U 4.7 U 4.7 U 4.7 U 4.7 U 5.1 U 4.7 U 4.7 U 4.7 U 4.7 U 4.7 U

0.88 U 0.88 U 0.88 UJ 0.88 U 0.88 U 0.96 U 0.88 UJ 0.88 U 0.88 U 0.88 U 0.88 UJ
0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.71 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U

1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U
0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.62 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U
0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.84 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U
0.86 U 0.86 U 0.86 U 0.86 U 0.86 UJ 0.93 U 0.86 U 0.86 U 0.86 U 0.86 U 0.86 U
0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.6 U 0.55 U 0.55 UJ 0.55 U 0.55 U 0.55 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.17 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.48 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.82 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.2 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.75 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U
0.12 U 0.12 U 0.12 UJ 0.12 U 0.12 U 0.13 U 0.12 UJ 0.12 U 0.12 U 0.12 U 0.12 UJ
0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.78 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.65 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Carbazole -- -- -- ug/l
Chrysene 50 -- 3.4 ug/l
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l
Dibenzofuran -- -- 0.79 ug/l
Diethyl phthalate 17000 -- -- ug/l
Dimethyl phthalate 270000 -- -- ug/l
Di-n-butyl phthalate 2000 -- -- ug/l
Di-n-octyl phthalate -- -- 20 ug/l
Fluoranthene 130 -- 80 ug/l
Fluorene 1100 -- 29 ug/l
Hexachlorobenzene 0.2 1 0.0098 ug/l
Hexachlorobutadiene 5 -- 0.14 ug/l
Hexachlorocyclopentadiene 50 50 0.041 ug/l
Hexachloroethane 30 -- 0.33 ug/l
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l
Isophorone 400 -- 78 ug/l
Naphthalene 100 -- 0.17 ug/l
Nitrobenzene 17 -- 0.14 ug/l
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l
N-Nitrosodiphenylamine 33 -- 12 ug/l
Pentachlorophenol 1 1 0.041 ug/l
Phenanthrene -- -- -- ug/l
Phenol 300 -- 580 ug/l
Pyrene 830 -- 12 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-011 CFMW-012 CFMW-012 CFMW-012 CFMW-012 CFMW-014 CFMW-014 CFMW-014 CFMW-014 CFMW-015 CFMW-015
06/28/2017 09/12/2016 12/14/2016 03/22/2017 06/23/2017 09/12/2016 12/15/2016 03/29/2017 06/27/2017 09/12/2016 12/15/2016

CFMW-DUP15-GW CFMW-012-GW CFMW-012-GW CFMW-012-GW CFMW-012-GW CFMW-014-GW CFMW-014-GW CFMW-014-GW CFMW-014-GW CFMW-015-GW CFMW-015-GW
FD N N N N N N N N N N
T T T T T T T T T T T

0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.92 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U
0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.73 U 0.67 U 0.67 UJ 0.67 U 0.67 U 0.67 U
0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.098 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.92 U 0.85 U 0.85 UJ 0.85 U 0.85 U 0.85 U

1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U
0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 1.1 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U
0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.89 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U
0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.75 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U
0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.78 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.87 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U

0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.51 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U
0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.83 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U
0.61 U 0.61 U 0.61 U 0.61 U 0.61 UJ 0.66 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U
0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.098 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.23 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.73 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U
0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.87 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U

0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.53 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U
0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.9 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
0.74 U 0.74 U 0.74 UJ 0.74 U 0.74 U 0.8 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U
2.2 U 2.2 U 2.2 UJ 2.2 U 2.2 U 2.4 U 2.2 UJ 2.2 U 2.2 U 2.2 U 2.2 UJ

0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.71 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U
0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.45 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U
0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.9 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l
1,4-Dioxane -- -- 0.46 ug/l
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l
2,4,5-Trichlorophenol 1800 -- 120 ug/l
2,4,6-Trichlorophenol 30 -- 1.2 ug/l
2,4-Dichlorophenol 77 -- 4.6 ug/l
2,4-Dimethylphenol 380 -- 36 ug/l
2,4-Dinitrophenol 69 -- 3.9 ug/l
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l
2-Chloronaphthalene 1000 -- -- ug/l
2-Chlorophenol 81 -- 9.1 ug/l
2-Methylnaphthalene -- -- 3.6 ug/l
2-Methylphenol -- -- -- ug/l
2-Nitroaniline -- -- 19 ug/l
2-Nitrophenol -- -- -- ug/l
3 & 4 Methylphenol -- -- -- ug/l
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l
3-Nitroaniline -- -- -- ug/l
4,6-Dinitro-2-methylphenol 13 -- -- ug/l
4-Bromophenyl phenyl ether -- -- -- ug/l
4-Chloro-3-methylphenol 3000 -- -- ug/l
4-Chloroaniline -- -- 0.37 ug/l
4-Chlorophenyl phenyl ether -- -- -- ug/l
4-Nitroaniline -- -- 3.8 ug/l
4-Nitrophenol 60 -- -- ug/l
Acenaphthene 670 -- 53 ug/l
Acenaphthylene -- -- -- ug/l
Acetophenone -- -- 190 ug/l
Anthracene 2100 -- 180 ug/l
Atrazine 3 3 0.3 ug/l
Benzaldehyde -- -- 190 ug/l
Benzo[a]anthracene 0.5 -- -- ug/l
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l
Benzo[g,h,i]perylene -- -- -- ug/l
Benzo[k]fluoranthene 5 -- 0.34 ug/l
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l
Butyl benzyl phthalate 1500 -- 16 ug/l
Caprolactam -- -- 990 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-015 CFMW-015 CFMW-016 CFMW-016 CFMW-016 CFMW-017 CFMW-017 CFMW-018 CFMW-018 CFMW-019 CFMW-019
03/29/2017 06/27/2017 03/28/2017 03/28/2017 06/29/2017 03/28/2017 06/26/2017 03/28/2017 06/20/2017 09/12/2016 12/15/2016

CFMW-015-GW CFMW-015-GW CFMW-016-GW CFMW-DUP10-GW CFMW-016-GW CFMW-017-GW CFMW-017-GW CFMW-018-GW CFMW-018-GW CFMW-019-GW CFMW-019-GW
N N N FD N N N N N N N
T T T T T T T T T T T

0.63 U 0.66 U 0.66 U 0.66 U 0.63 U 0.66 U 0.63 U 0.66 U 0.63 U 0.63 U 0.65 UJ
0.43 U 0.45 U 0.45 U 0.45 U 0.43 U 0.45 U 0.43 U 0.45 U 0.43 U 0.43 U 0.44 UJ
3.1 U 3.2 U 3.2 U 3.2 U 3.1 U 3.2 U 3.1 U 3.2 U 3.1 U 3.1 U 3.2 U

0.93 U 0.97 U 0.97 U 0.97 U 0.93 U 0.97 U 0.93 U 0.97 U 0.93 U 0.93 U 0.96 U
0.69 U 0.72 U 0.72 U 0.72 U 0.69 U 0.72 U 0.69 U 0.72 U 0.69 U 0.69 U 0.71 U
0.49 U 0.51 U 0.51 U 0.51 U 0.49 U 0.51 U 0.49 U 0.51 U 0.49 U 0.49 U 0.51 U
0.53 U 0.55 U 0.55 U 0.55 U 0.53 U 0.55 U 0.53 U 0.55 U 0.53 U 0.53 U 0.55 U
0.63 U 0.66 U 0.66 U 0.66 U 0.63 U 0.66 U 0.63 U 0.66 U 0.63 U 0.63 U 0.65 U
0.91 U 0.95 U 0.95 U 0.95 U 0.91 U 0.95 U 0.91 U 0.95 U 0.91 U 0.91 U 0.94 U
2.4 U 2.5 U 2.5 UJ 2.5 UJ 2.4 U 2.5 UJ 2.4 U 2.5 UJ 2.4 UJ 2.4 U 2.4 U
1 U 1.1 U 1.1 U 1.1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U 1.1 U

0.88 U 0.92 U 0.92 U 0.92 U 0.88 U 0.92 U 0.88 U 0.92 U 0.88 U 0.88 U 0.91 U
0.61 U 0.64 U 0.64 U 0.64 U 0.61 U 0.64 U 0.61 U 0.64 U 0.61 U 0.61 U 0.63 U
0.74 U 0.77 U 0.77 U 0.77 U 0.74 U 0.77 U 0.74 U 0.77 U 0.74 U 0.74 U 0.76 U
0.88 U 0.92 U 0.92 U 0.92 U 0.88 U 0.92 U 0.88 U 0.92 U 0.88 U 0.88 U 0.91 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.65 U 0.68 U 0.68 U 0.68 U 0.65 U 0.68 U 0.65 U 0.68 U 0.65 U 0.65 U 0.67 U
0.59 U 0.61 U 0.61 U 0.61 U 0.59 U 0.61 U 0.59 U 0.61 U 0.59 U 0.59 U 0.61 U
0.88 U 0.92 U 0.92 U 0.92 U 0.88 U 0.92 U 0.88 U 0.92 U 0.88 U 0.88 U 0.91 U

1 U 1.1 U 1.1 U 1.1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U 1.1 U
0.82 U 0.85 U 0.85 U 0.85 U 0.82 U 0.85 U 0.82 U 0.85 U 0.82 U 0.82 U 0.85 U

2 U 2.1 U 2.1 U 2.1 U 2 U 2.1 U 2 U 2.1 U 2 U 2 U 2.1 U
1 U 1.1 U 1.1 U 1.1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U 1.1 U

0.76 U 0.79 U 0.79 U 0.79 U 0.76 U 0.79 U 0.76 U 0.79 U 0.76 U 0.76 U 0.79 U
0.73 U 0.76 U 0.76 U 0.76 U 0.73 U 0.76 U 0.73 U 0.76 U 0.73 U 0.73 U 0.75 U
0.96 U 1 U 1 U 1 U 0.96 U 1 U 0.96 U 1 U 0.96 U 0.96 U 0.99 U
0.48 U 0.5 U 0.5 UJ 0.5 UJ 0.48 U 0.5 UJ 0.48 U 0.5 UJ 0.48 UJ 0.48 U 0.5 U
4.7 U 4.8 U 4.8 U 4.8 U 4.7 U 4.8 U 4.7 U 4.8 U 4.7 U 4.7 U 4.8 U

0.88 U 0.92 U 0.92 U 0.92 U 0.88 U 0.92 U 0.88 U 0.92 U 0.88 U 0.88 U 0.91 UJ
0.65 U 0.68 U 0.68 U 0.68 U 0.65 U 0.68 U 0.65 U 0.68 U 0.65 U 0.65 U 0.67 U

1 U 1.1 U 1.1 U 1.1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U 1.1 U
0.57 U 0.59 U 0.59 U 0.59 U 0.57 U 0.59 U 0.57 U 0.59 U 0.57 U 0.57 U 0.59 U
0.77 U 0.8 U 0.8 U 0.8 U 0.77 U 0.8 U 0.77 U 0.8 U 0.77 U 0.77 U 0.8 U
0.86 U 0.9 U 0.9 U 0.9 U 0.86 U 0.9 U 0.86 UJ 0.9 U 0.86 U 0.86 U 0.89 U
0.55 U 0.57 U 0.57 U 0.57 U 0.55 U 0.57 U 0.55 U 0.57 U 0.55 U 0.55 U 0.57 U
0.16 U 0.17 U 0.17 U 0.17 U 0.16 U 0.17 U 0.16 U 0.17 U 0.16 U 0.16 U 0.17 U
0.44 U 0.46 U 0.46 U 0.46 U 0.44 U 0.46 U 0.44 U 0.46 U 0.44 U 0.44 U 0.45 U
0.75 U 0.78 U 0.78 U 0.78 U 0.75 U 0.78 U 0.75 U 0.78 U 0.75 U 0.75 U 0.77 U
0.18 U 0.19 U 0.19 U 0.19 U 0.18 U 0.19 U 0.18 U 0.19 U 0.18 U 0.18 U 0.19 U
0.69 U 0.72 U 0.72 U 0.72 U 0.69 U 0.72 U 0.69 U 0.72 U 0.69 U 0.69 U 0.71 U
0.12 U 0.13 U 0.13 U 0.13 U 0.12 U 0.13 U 0.12 U 0.13 U 0.12 U 0.12 U 0.12 UJ
0.72 U 0.75 U 0.75 U 0.75 U 0.72 U 0.75 U 0.72 U 0.75 U 0.72 U 0.72 U 0.74 U
0.6 U 0.63 U 0.63 UJ 0.63 UJ 0.6 U 0.63 UJ 0.6 U 0.63 UJ 0.6 U 0.6 U 0.62 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Carbazole -- -- -- ug/l
Chrysene 50 -- 3.4 ug/l
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l
Dibenzofuran -- -- 0.79 ug/l
Diethyl phthalate 17000 -- -- ug/l
Dimethyl phthalate 270000 -- -- ug/l
Di-n-butyl phthalate 2000 -- -- ug/l
Di-n-octyl phthalate -- -- 20 ug/l
Fluoranthene 130 -- 80 ug/l
Fluorene 1100 -- 29 ug/l
Hexachlorobenzene 0.2 1 0.0098 ug/l
Hexachlorobutadiene 5 -- 0.14 ug/l
Hexachlorocyclopentadiene 50 50 0.041 ug/l
Hexachloroethane 30 -- 0.33 ug/l
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l
Isophorone 400 -- 78 ug/l
Naphthalene 100 -- 0.17 ug/l
Nitrobenzene 17 -- 0.14 ug/l
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l
N-Nitrosodiphenylamine 33 -- 12 ug/l
Pentachlorophenol 1 1 0.041 ug/l
Phenanthrene -- -- -- ug/l
Phenol 300 -- 580 ug/l
Pyrene 830 -- 12 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-015 CFMW-015 CFMW-016 CFMW-016 CFMW-016 CFMW-017 CFMW-017 CFMW-018 CFMW-018 CFMW-019 CFMW-019
03/29/2017 06/27/2017 03/28/2017 03/28/2017 06/29/2017 03/28/2017 06/26/2017 03/28/2017 06/20/2017 09/12/2016 12/15/2016

CFMW-015-GW CFMW-015-GW CFMW-016-GW CFMW-DUP10-GW CFMW-016-GW CFMW-017-GW CFMW-017-GW CFMW-018-GW CFMW-018-GW CFMW-019-GW CFMW-019-GW
N N N FD N N N N N N N
T T T T T T T T T T T

0.85 U 0.89 U 0.89 U 0.89 U 0.85 U 0.89 U 0.85 U 0.89 U 0.85 U 0.85 U 0.88 U
0.67 U 0.7 U 0.7 U 0.7 U 0.67 U 0.7 U 0.67 U 0.7 U 0.67 U 0.67 U 0.69 U
0.09 U 0.094 U 0.094 U 0.094 U 0.09 U 0.094 U 0.09 U 0.094 U 0.09 U 0.09 U 0.093 U
0.85 U 0.89 U 0.89 U 0.89 U 0.85 U 0.89 U 0.85 U 0.89 U 0.85 U 0.85 U 0.88 U

1 U 1 U 1 UJ 1 UJ 1 U 1 UJ 1 U 1 UJ 1 U 1 U 1 U
0.98 U 1 U 1 UJ 1 UJ 0.98 U 1 UJ 0.98 U 1 UJ 0.98 U 0.98 U 1 U
0.82 U 0.85 U 0.85 U 0.85 U 0.82 U 0.85 U 0.82 U 0.85 U 0.82 U 0.82 U 0.85 U
0.69 UJ 0.72 U 0.72 U 0.72 U 0.69 U 0.72 U 0.69 U 0.72 U 0.69 U 0.69 U 0.71 U
0.72 U 0.75 U 0.75 U 0.75 U 0.72 U 0.75 U 0.72 U 0.75 U 0.72 U 0.72 U 0.74 U
0.8 U 0.83 U 0.83 U 0.83 U 0.8 U 0.83 U 0.8 U 0.83 U 0.8 U 0.8 U 0.83 U

0.47 U 0.49 U 0.49 U 0.49 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U 0.47 U 0.49 U
0.76 U 0.79 U 0.79 U 0.79 U 0.76 U 0.79 U 0.76 U 0.79 U 0.76 U 0.76 U 0.79 U
0.61 U 0.64 U 0.64 U 0.64 U 0.61 UJ 0.64 U 0.61 UJ 0.64 U 0.61 U 0.61 U 0.63 U
0.09 U 0.094 U 0.094 U 0.094 U 0.09 U 0.094 U 0.09 U 0.094 U 0.09 U 0.09 U 0.093 U
0.21 U 0.22 U 0.22 U 0.22 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 U 0.21 U 0.22 U
0.67 U 0.7 U 0.7 U 0.7 U 0.67 U 0.7 U 0.67 U 0.7 U 0.67 U 0.67 U 0.69 U
0.8 U 0.83 U 0.83 U 0.83 U 0.8 U 0.83 U 0.8 U 0.83 U 0.8 U 0.8 U 0.83 U

0.49 U 0.51 U 0.51 U 0.51 U 0.49 U 0.51 U 0.49 U 0.51 U 0.49 U 0.49 U 0.51 U
0.83 U 0.86 U 0.86 U 0.86 U 0.83 U 0.86 U 0.83 U 0.86 U 0.83 U 0.83 U 0.86 U
0.74 U 0.77 U 0.77 U 0.77 U 0.74 U 0.77 U 0.74 U 0.77 U 0.74 U 0.74 U 0.76 U
2.2 U 2.3 U 2.3 U 2.3 U 2.2 U 2.3 U 2.2 U 2.3 U 2.2 U 2.2 U 2.3 UJ

0.65 U 0.68 U 0.68 U 0.68 U 0.65 U 0.68 U 0.65 U 0.68 U 0.65 U 0.65 U 0.67 U
0.41 U 0.43 U 0.43 U 0.43 U 0.41 U 0.43 U 0.41 U 0.43 U 0.41 U 0.41 U 0.42 U
0.83 UJ 0.86 U 0.86 UJ 0.86 UJ 0.83 U 0.86 UJ 0.83 U 0.86 UJ 0.83 U 0.83 U 0.86 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l
1,4-Dioxane -- -- 0.46 ug/l
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l
2,4,5-Trichlorophenol 1800 -- 120 ug/l
2,4,6-Trichlorophenol 30 -- 1.2 ug/l
2,4-Dichlorophenol 77 -- 4.6 ug/l
2,4-Dimethylphenol 380 -- 36 ug/l
2,4-Dinitrophenol 69 -- 3.9 ug/l
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l
2-Chloronaphthalene 1000 -- -- ug/l
2-Chlorophenol 81 -- 9.1 ug/l
2-Methylnaphthalene -- -- 3.6 ug/l
2-Methylphenol -- -- -- ug/l
2-Nitroaniline -- -- 19 ug/l
2-Nitrophenol -- -- -- ug/l
3 & 4 Methylphenol -- -- -- ug/l
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l
3-Nitroaniline -- -- -- ug/l
4,6-Dinitro-2-methylphenol 13 -- -- ug/l
4-Bromophenyl phenyl ether -- -- -- ug/l
4-Chloro-3-methylphenol 3000 -- -- ug/l
4-Chloroaniline -- -- 0.37 ug/l
4-Chlorophenyl phenyl ether -- -- -- ug/l
4-Nitroaniline -- -- 3.8 ug/l
4-Nitrophenol 60 -- -- ug/l
Acenaphthene 670 -- 53 ug/l
Acenaphthylene -- -- -- ug/l
Acetophenone -- -- 190 ug/l
Anthracene 2100 -- 180 ug/l
Atrazine 3 3 0.3 ug/l
Benzaldehyde -- -- 190 ug/l
Benzo[a]anthracene 0.5 -- -- ug/l
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l
Benzo[g,h,i]perylene -- -- -- ug/l
Benzo[k]fluoranthene 5 -- 0.34 ug/l
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l
Butyl benzyl phthalate 1500 -- 16 ug/l
Caprolactam -- -- 990 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-019 CFMW-019 CFMW-020 CFMW-020 CFMW-020 CFMW-020 CFMW-021 CFMW-021 CFMW-021 CFMW-021 CFMW-022 CFMW-022
03/29/2017 06/29/2017 09/20/2016 12/13/2016 03/21/2017 06/26/2017 09/12/2016 12/14/2016 03/29/2017 06/26/2017 09/13/2016 12/09/2016

CFMW-019-GW CFMW-019-GW CFMW-020-GW CFMW-020-GW CFMW-020-GW CFMW-020-GW CFMW-021-GW CFMW-021-GW CFMW-021-GW CFMW-021-GW CFMW-022-GW CFMW-022-GW
N N N N N N N N N N N N
T T T T T T T T T T T T

0.64 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.64 U 0.63 U 0.63 U 0.63 U
0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.44 U 0.43 U 0.43 U 0.43 U
3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 UJ 3.2 U 3.1 U 3.1 U 3.1 U

0.94 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U 0.95 U 0.93 UJ 0.93 U 0.93 U
0.7 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.7 U 0.69 U 0.69 U 0.69 U

0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.5 U 0.49 U 0.49 U 0.49 U
0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.54 U 0.53 U 0.53 U 0.53 U
0.64 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.64 U 0.63 U 0.63 U 0.63 U
0.92 U 0.91 U 0.91 U 0.91 UJ 0.91 U 0.91 U 0.91 U 0.91 U 0.92 U 0.91 U 0.91 U 0.91 U
2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.4 UJ 2.4 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1 U 1 U

0.89 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.89 U 0.88 U 0.88 U 0.88 U
0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.62 U 0.61 U 0.61 U 0.61 U
0.75 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.75 U 0.74 U 0.74 U 0.74 U
0.89 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.89 U 0.88 U 0.88 U 0.88 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.66 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.66 U 0.65 UJ 0.65 U 0.65 U
0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.6 U 0.59 U 0.59 U 0.59 U
0.89 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 UJ 0.88 U 0.89 U 0.88 U 0.88 U 0.88 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1 U 1 U
0.83 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.83 U 0.82 U 0.82 U 0.82 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

0.77 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.77 U 0.76 U 0.76 U 0.76 U
0.74 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.74 U 0.73 U 0.73 U 0.73 U
0.97 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.98 U 0.96 U 0.96 U 0.96 U
0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.49 U 0.48 UJ 0.48 U 0.48 U
4.7 U 4.7 U 4.7 U 4.7 UJ 4.7 U 4.7 U 4.7 U 4.7 U 4.7 U 4.7 UJ 4.7 U 4.7 U

0.89 U 0.88 U 0.88 U 0.88 UJ 0.88 U 0.88 U 0.88 U 0.88 UJ 0.89 U 0.88 UJ 0.88 U 0.88 U
0.66 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.66 U 0.65 U 0.65 U 0.65 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1 U 1 U
0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.58 U 0.57 U 0.57 U 0.57 U
0.78 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.78 U 0.77 U 0.77 U 0.77 U
0.87 U 0.86 U 0.86 U 0.86 U 0.86 U 0.86 UJ 0.86 U 0.86 U 0.87 U 0.86 U 0.86 U 0.86 U
0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.56 U 0.55 U 0.55 U 0.55 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.45 U 0.44 U 0.44 U 0.44 U
0.76 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.76 U 0.75 U 0.75 U 0.75 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.7 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.7 U 0.69 U 0.69 U 0.69 U

0.12 U 0.12 U 0.12 U 0.12 UJ 0.12 U 0.12 U 0.12 U 0.12 UJ 0.12 U 0.12 U 0.12 U 0.12 UJ
0.73 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.73 U 0.72 U 0.72 U 1.2 J
0.6 U 0.6 U 0.6 U 0.6 UJ 0.6 U 0.6 U 0.6 U 0.6 U 0.61 U 0.6 U 0.6 U 0.6 U
1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Carbazole -- -- -- ug/l
Chrysene 50 -- 3.4 ug/l
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l
Dibenzofuran -- -- 0.79 ug/l
Diethyl phthalate 17000 -- -- ug/l
Dimethyl phthalate 270000 -- -- ug/l
Di-n-butyl phthalate 2000 -- -- ug/l
Di-n-octyl phthalate -- -- 20 ug/l
Fluoranthene 130 -- 80 ug/l
Fluorene 1100 -- 29 ug/l
Hexachlorobenzene 0.2 1 0.0098 ug/l
Hexachlorobutadiene 5 -- 0.14 ug/l
Hexachlorocyclopentadiene 50 50 0.041 ug/l
Hexachloroethane 30 -- 0.33 ug/l
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l
Isophorone 400 -- 78 ug/l
Naphthalene 100 -- 0.17 ug/l
Nitrobenzene 17 -- 0.14 ug/l
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l
N-Nitrosodiphenylamine 33 -- 12 ug/l
Pentachlorophenol 1 1 0.041 ug/l
Phenanthrene -- -- -- ug/l
Phenol 300 -- 580 ug/l
Pyrene 830 -- 12 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-019 CFMW-019 CFMW-020 CFMW-020 CFMW-020 CFMW-020 CFMW-021 CFMW-021 CFMW-021 CFMW-021 CFMW-022 CFMW-022
03/29/2017 06/29/2017 09/20/2016 12/13/2016 03/21/2017 06/26/2017 09/12/2016 12/14/2016 03/29/2017 06/26/2017 09/13/2016 12/09/2016

CFMW-019-GW CFMW-019-GW CFMW-020-GW CFMW-020-GW CFMW-020-GW CFMW-020-GW CFMW-021-GW CFMW-021-GW CFMW-021-GW CFMW-021-GW CFMW-022-GW CFMW-022-GW
N N N N N N N N N N N N
T T T T T T T T T T T T

0.86 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.86 U 0.85 U 0.85 U 0.85 U
0.68 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.68 U 0.67 U 0.67 U 0.67 U

0.091 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.091 U 0.09 U 0.09 U 0.09 U
0.86 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.86 U 0.85 U 0.85 U 0.85 U

1 U 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
0.99 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 1 U 0.98 U 0.98 U 0.98 U
0.83 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.83 U 0.82 U 0.82 U 1.2 J
0.7 UJ 0.69 U 0.69 U 0.69 UJ 0.69 U 0.69 U 0.69 U 0.69 U 0.7 UJ 0.69 U 0.69 U 0.69 U
0.73 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.73 U 0.72 U 0.72 U 0.72 U
0.81 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.81 U 0.8 U 0.8 U 0.8 U
0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.48 U 0.47 U 0.47 U 0.47 U
0.77 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.77 U 0.76 U 0.76 U 0.76 U
0.61 U 0.61 UJ 0.61 U 0.61 U 0.61 U 0.61 UJ 0.61 U 0.61 U 0.62 U 0.61 U 0.61 U 0.61 U

0.091 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.091 U 0.09 U 0.09 U 0.09 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.68 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.68 U 0.67 U 0.67 U 0.67 U
0.81 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.81 U 0.8 U 0.8 U 0.8 U
0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.5 U 0.49 U 0.49 U 0.49 U
0.84 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.84 U 0.83 U 0.83 U 0.83 U
0.75 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 UJ 0.75 U 0.74 U 0.74 U 0.74 U
2.2 U 2.2 U 2.2 U 2.2 UJ 2.2 U 2.2 U 2.2 U 2.2 UJ 2.2 U 2.2 U 2.2 R 2.2 UJ

0.66 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.66 U 0.65 U 0.65 U 0.65 U
0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.42 U 0.41 U 0.41 U 0.41 U
0.84 UJ 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.84 UJ 0.83 U 0.83 U 0.83 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l
1,4-Dioxane -- -- 0.46 ug/l
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l
2,4,5-Trichlorophenol 1800 -- 120 ug/l
2,4,6-Trichlorophenol 30 -- 1.2 ug/l
2,4-Dichlorophenol 77 -- 4.6 ug/l
2,4-Dimethylphenol 380 -- 36 ug/l
2,4-Dinitrophenol 69 -- 3.9 ug/l
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l
2-Chloronaphthalene 1000 -- -- ug/l
2-Chlorophenol 81 -- 9.1 ug/l
2-Methylnaphthalene -- -- 3.6 ug/l
2-Methylphenol -- -- -- ug/l
2-Nitroaniline -- -- 19 ug/l
2-Nitrophenol -- -- -- ug/l
3 & 4 Methylphenol -- -- -- ug/l
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l
3-Nitroaniline -- -- -- ug/l
4,6-Dinitro-2-methylphenol 13 -- -- ug/l
4-Bromophenyl phenyl ether -- -- -- ug/l
4-Chloro-3-methylphenol 3000 -- -- ug/l
4-Chloroaniline -- -- 0.37 ug/l
4-Chlorophenyl phenyl ether -- -- -- ug/l
4-Nitroaniline -- -- 3.8 ug/l
4-Nitrophenol 60 -- -- ug/l
Acenaphthene 670 -- 53 ug/l
Acenaphthylene -- -- -- ug/l
Acetophenone -- -- 190 ug/l
Anthracene 2100 -- 180 ug/l
Atrazine 3 3 0.3 ug/l
Benzaldehyde -- -- 190 ug/l
Benzo[a]anthracene 0.5 -- -- ug/l
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l
Benzo[g,h,i]perylene -- -- -- ug/l
Benzo[k]fluoranthene 5 -- 0.34 ug/l
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l
Butyl benzyl phthalate 1500 -- 16 ug/l
Caprolactam -- -- 990 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-022 CFMW-022 CFMW-023 CFMW-023 CFMW-023 CFMW-023 CFMW-025b CFMW-025b CFMW-025B CFMW-025b CFMW-026
03/28/2017 06/26/2017 09/21/2016 12/19/2016 03/21/2017 06/27/2017 09/13/2016 12/07/2016 03/20/2017 06/22/2017 09/13/2016

CFMW-022-GW CFMW-022-GW CFMW-023-GW CFMW-023-GW CFMW-023-GW CFMW-023-GW CFMW-025b-GW CFMW-025b-GW CFMW-25B-GW CFMW-025b-GW CFMW-026-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.67 U 0.63 U 0.63 U 0.66 UJ 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
0.46 U 0.43 U 0.43 U 0.45 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U
3.3 U 3.1 U 3.1 UJ 3.3 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U

0.99 U 0.93 U 0.93 U 0.98 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U
0.73 U 0.69 U 0.69 U 0.72 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U
0.52 U 0.49 U 0.49 U 0.51 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U
0.56 U 0.53 U 0.53 U 0.56 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U
0.67 U 0.63 U 0.63 U 0.66 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
0.96 U 0.91 U 0.91 U 0.96 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U
2.5 UJ 2.4 U 2.4 U 2.5 U 2.4 U 2.4 U 2.4 UJ 2.4 U 2.4 U 2.4 U 2.4 UJ
1.1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

0.93 U 0.88 U 0.88 U 0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U
0.65 U 0.61 U 0.61 U 0.64 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U
0.78 U 0.74 U 0.74 U 0.78 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U
0.93 U 0.88 U 0.88 U 0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U
1.4 U 1.3 U 1.3 U 1.4 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.69 U 0.65 U 0.65 U 0.68 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U
0.63 U 0.59 U 0.59 U 0.62 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U
0.93 U 0.88 U 0.88 U 0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U
1.1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

0.87 U 0.82 U 0.82 U 0.86 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U
2.1 U 2 U 2.2 J 2.1 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1.1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

0.81 U 0.76 U 0.76 U 0.8 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U
0.77 U 0.73 U 0.73 U 0.77 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U

1 U 0.96 U 0.96 U 1 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U
0.51 UJ 0.48 U 0.48 U 0.5 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U
4.9 U 4.7 U 4.7 U 4.9 U 4.7 U 4.7 U 4.7 U 4.7 U 4.7 U 4.7 U 4.7 U

0.93 U 0.88 U 0.88 U 0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U
0.69 U 0.65 U 0.65 U 0.68 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U
1.1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
0.6 U 0.57 U 0.57 U 0.6 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U

0.82 U 0.77 U 0.77 U 0.81 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U
0.91 U 0.86 UJ 0.86 U 0.9 U 0.86 U 0.86 U 0.86 U 0.86 U 0.86 U 0.86 UJ 0.86 U
0.58 U 0.55 U 0.55 U 0.58 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U
0.17 U 0.16 U 0.16 U 0.17 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.47 U 0.44 U 0.44 U 0.46 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
0.79 U 0.75 U 0.75 U 0.79 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.19 U 0.18 U 0.18 U 0.19 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.73 U 0.69 U 0.69 U 0.72 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U
0.13 U 0.12 U 0.12 U 0.13 UJ 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.76 U 0.72 U 0.72 U 0.76 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.64 UJ 0.6 U 0.6 U 0.63 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Carbazole -- -- -- ug/l
Chrysene 50 -- 3.4 ug/l
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l
Dibenzofuran -- -- 0.79 ug/l
Diethyl phthalate 17000 -- -- ug/l
Dimethyl phthalate 270000 -- -- ug/l
Di-n-butyl phthalate 2000 -- -- ug/l
Di-n-octyl phthalate -- -- 20 ug/l
Fluoranthene 130 -- 80 ug/l
Fluorene 1100 -- 29 ug/l
Hexachlorobenzene 0.2 1 0.0098 ug/l
Hexachlorobutadiene 5 -- 0.14 ug/l
Hexachlorocyclopentadiene 50 50 0.041 ug/l
Hexachloroethane 30 -- 0.33 ug/l
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l
Isophorone 400 -- 78 ug/l
Naphthalene 100 -- 0.17 ug/l
Nitrobenzene 17 -- 0.14 ug/l
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l
N-Nitrosodiphenylamine 33 -- 12 ug/l
Pentachlorophenol 1 1 0.041 ug/l
Phenanthrene -- -- -- ug/l
Phenol 300 -- 580 ug/l
Pyrene 830 -- 12 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-022 CFMW-022 CFMW-023 CFMW-023 CFMW-023 CFMW-023 CFMW-025b CFMW-025b CFMW-025B CFMW-025b CFMW-026
03/28/2017 06/26/2017 09/21/2016 12/19/2016 03/21/2017 06/27/2017 09/13/2016 12/07/2016 03/20/2017 06/22/2017 09/13/2016

CFMW-022-GW CFMW-022-GW CFMW-023-GW CFMW-023-GW CFMW-023-GW CFMW-023-GW CFMW-025b-GW CFMW-025b-GW CFMW-25B-GW CFMW-025b-GW CFMW-026-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.9 U 0.85 U 0.85 U 0.89 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U
0.71 U 0.67 U 0.67 U 0.7 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U

0.095 U 0.09 U 0.09 U 0.095 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.9 U 0.85 U 0.85 U 0.89 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U
1.1 UJ 1 U 1 U 1.1 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 UJ 0.98 U 0.98 U 1 UJ 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U

0.87 U 0.82 U 0.82 U 0.86 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U
0.73 U 0.69 U 0.69 U 0.72 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U
0.76 U 0.72 U 0.72 U 0.76 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.85 U 0.8 U 0.8 U 0.84 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
0.5 U 0.47 U 0.47 U 0.49 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U

0.81 U 0.76 U 0.76 U 0.8 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U
0.65 U 0.61 UJ 0.61 U 0.64 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 UJ 0.61 U

0.095 U 0.09 U 0.09 U 0.095 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.22 U 0.21 U 0.21 U 0.22 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.71 U 0.67 U 0.67 U 0.7 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U
0.85 U 0.8 U 0.8 U 0.84 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
0.52 U 0.49 U 0.49 U 0.51 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U
0.88 U 0.83 U 0.83 U 0.87 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
0.78 U 0.74 U 0.74 U 0.78 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U
2.3 U 2.2 U 2.2 U 2.3 U 2.2 U 2.2 U 2.2 R 2.2 U 2.2 U 2.2 U 2.2 R

0.69 U 0.65 U 0.65 U 0.68 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U
0.43 U 0.41 U 0.41 U 0.43 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U
0.88 UJ 0.83 U 0.83 U 0.87 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l
1,4-Dioxane -- -- 0.46 ug/l
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l
2,4,5-Trichlorophenol 1800 -- 120 ug/l
2,4,6-Trichlorophenol 30 -- 1.2 ug/l
2,4-Dichlorophenol 77 -- 4.6 ug/l
2,4-Dimethylphenol 380 -- 36 ug/l
2,4-Dinitrophenol 69 -- 3.9 ug/l
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l
2-Chloronaphthalene 1000 -- -- ug/l
2-Chlorophenol 81 -- 9.1 ug/l
2-Methylnaphthalene -- -- 3.6 ug/l
2-Methylphenol -- -- -- ug/l
2-Nitroaniline -- -- 19 ug/l
2-Nitrophenol -- -- -- ug/l
3 & 4 Methylphenol -- -- -- ug/l
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l
3-Nitroaniline -- -- -- ug/l
4,6-Dinitro-2-methylphenol 13 -- -- ug/l
4-Bromophenyl phenyl ether -- -- -- ug/l
4-Chloro-3-methylphenol 3000 -- -- ug/l
4-Chloroaniline -- -- 0.37 ug/l
4-Chlorophenyl phenyl ether -- -- -- ug/l
4-Nitroaniline -- -- 3.8 ug/l
4-Nitrophenol 60 -- -- ug/l
Acenaphthene 670 -- 53 ug/l
Acenaphthylene -- -- -- ug/l
Acetophenone -- -- 190 ug/l
Anthracene 2100 -- 180 ug/l
Atrazine 3 3 0.3 ug/l
Benzaldehyde -- -- 190 ug/l
Benzo[a]anthracene 0.5 -- -- ug/l
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l
Benzo[g,h,i]perylene -- -- -- ug/l
Benzo[k]fluoranthene 5 -- 0.34 ug/l
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l
Butyl benzyl phthalate 1500 -- 16 ug/l
Caprolactam -- -- 990 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-026 CFMW-026 CFMW-026 CFMW-027 CFMW-027 CFMW-027 CFMW-027 CFMW-028 CFMW-028 CFMW-028 CFMW-028 CFMW-029
12/05/2016 03/20/2017 06/22/2017 09/13/2016 12/14/2016 03/27/2017 06/26/2017 09/13/2016 12/05/2016 03/20/2017 06/26/2017 09/13/2016

CFMW-026-GW CFMW-026-GW CFMW-026-GW CFMW-027-GW CFMW-027-GW CFMW-027-GW CFMW-027-GW CFMW-028-GW CFMW-028-GW CFMW-028-GW CFMW-028-GW CFMW-029-GW
N N N N N N N N N N N N
T T T T T T T T T T T T

0.63 U 0.63 U 0.63 U 0.64 U 0.63 U 0.66 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.66 U
0.43 U 0.43 U 0.43 U 0.44 U 0.43 U 0.45 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.45 U
3.1 U 3.1 U 3.1 U 3.2 U 3.1 UJ 3.2 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.2 U

0.93 U 0.93 U 0.93 UJ 0.95 U 0.93 U 0.97 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U 0.97 U
0.69 U 0.69 U 0.69 U 0.7 U 0.69 U 0.72 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.72 U
0.49 U 0.49 U 0.49 U 0.5 U 0.49 U 0.51 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.51 U
0.53 U 0.53 U 0.53 U 0.54 U 0.53 U 0.55 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.55 U
0.63 U 0.63 U 0.63 U 0.64 U 0.63 U 0.66 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.66 U
0.91 U 0.91 U 0.91 U 0.93 U 0.91 U 0.95 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.95 U
2.4 U 2.4 U 2.4 U 2.4 UJ 2.4 U 2.5 U 2.4 U 2.4 UJ 2.4 U 2.4 U 2.4 U 2.5 UJ
1 U 1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U 1.1 U

0.88 U 0.88 U 0.88 U 0.9 U 0.88 U 0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.92 U
0.61 U 0.61 U 0.61 U 0.62 U 0.61 U 0.64 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.64 U
0.74 U 0.74 U 0.74 U 0.76 U 0.74 U 0.77 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.77 U
0.88 U 0.88 U 0.88 U 0.9 U 0.88 U 0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.92 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.65 U 0.65 U 0.65 UJ 0.66 U 0.65 U 0.68 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.68 U
0.59 U 0.59 U 0.59 U 0.6 U 0.59 U 0.61 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.61 U
0.88 U 0.88 U 0.88 U 0.9 U 0.88 U 0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.92 U

1 U 1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U 1.1 U
0.82 U 0.82 U 0.82 U 0.84 U 0.82 U 0.85 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.85 U

2 U 2 U 2 U 2.1 U 2 U 2.1 U 2 U 2 U 2 U 2 U 2 U 2.1 U
1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U 1.1 U

0.76 U 0.76 U 0.76 U 0.78 U 0.76 U 0.79 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.79 U
0.73 U 0.73 U 0.73 U 0.74 U 0.73 U 0.76 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.76 U
0.96 U 0.96 U 0.96 U 0.98 U 0.96 U 1 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 1 U
0.48 U 0.48 U 0.48 UJ 0.49 U 0.48 U 0.5 UJ 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.5 U
4.7 U 4.7 U 4.7 UJ 4.7 U 4.7 U 4.8 U 4.7 U 4.7 U 4.7 U 4.7 U 4.7 U 4.8 U

0.88 U 0.88 U 0.88 UJ 0.9 U 0.88 UJ 0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.92 U
0.65 U 0.65 U 0.65 U 0.66 U 0.65 U 0.68 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.68 U

1 U 1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U 1.1 U
0.57 U 0.57 U 0.57 U 0.58 U 0.57 U 0.59 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.59 U
0.77 U 0.77 U 0.77 U 0.79 U 0.77 U 0.8 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.8 U
0.86 U 0.86 U 0.86 U 0.88 U 0.86 U 0.9 U 0.86 UJ 0.86 U 0.86 U 0.86 U 0.86 UJ 0.9 U
0.55 U 0.55 U 0.55 U 0.56 U 0.55 U 0.57 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.57 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.17 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.17 U
0.44 U 0.44 U 0.44 U 0.45 U 0.44 U 0.46 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.46 U
0.75 U 0.75 U 0.75 U 0.77 U 0.75 U 0.78 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.78 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.19 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.19 U
0.69 U 0.69 U 0.69 U 0.7 U 0.69 U 0.72 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.72 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 UJ 0.13 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.13 U
0.72 U 0.72 U 0.72 U 0.73 U 0.72 U 0.75 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.75 U
0.6 U 0.6 U 0.6 U 0.61 U 0.6 U 0.63 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.63 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Carbazole -- -- -- ug/l
Chrysene 50 -- 3.4 ug/l
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l
Dibenzofuran -- -- 0.79 ug/l
Diethyl phthalate 17000 -- -- ug/l
Dimethyl phthalate 270000 -- -- ug/l
Di-n-butyl phthalate 2000 -- -- ug/l
Di-n-octyl phthalate -- -- 20 ug/l
Fluoranthene 130 -- 80 ug/l
Fluorene 1100 -- 29 ug/l
Hexachlorobenzene 0.2 1 0.0098 ug/l
Hexachlorobutadiene 5 -- 0.14 ug/l
Hexachlorocyclopentadiene 50 50 0.041 ug/l
Hexachloroethane 30 -- 0.33 ug/l
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l
Isophorone 400 -- 78 ug/l
Naphthalene 100 -- 0.17 ug/l
Nitrobenzene 17 -- 0.14 ug/l
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l
N-Nitrosodiphenylamine 33 -- 12 ug/l
Pentachlorophenol 1 1 0.041 ug/l
Phenanthrene -- -- -- ug/l
Phenol 300 -- 580 ug/l
Pyrene 830 -- 12 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-026 CFMW-026 CFMW-026 CFMW-027 CFMW-027 CFMW-027 CFMW-027 CFMW-028 CFMW-028 CFMW-028 CFMW-028 CFMW-029
12/05/2016 03/20/2017 06/22/2017 09/13/2016 12/14/2016 03/27/2017 06/26/2017 09/13/2016 12/05/2016 03/20/2017 06/26/2017 09/13/2016

CFMW-026-GW CFMW-026-GW CFMW-026-GW CFMW-027-GW CFMW-027-GW CFMW-027-GW CFMW-027-GW CFMW-028-GW CFMW-028-GW CFMW-028-GW CFMW-028-GW CFMW-029-GW
N N N N N N N N N N N N
T T T T T T T T T T T T

0.85 U 0.85 U 0.85 U 0.87 U 0.85 U 0.89 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.89 U
0.67 U 0.67 U 0.67 U 0.68 U 0.67 U 0.7 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.7 U
0.09 U 0.09 U 0.09 U 0.092 U 0.09 U 0.094 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.094 U
0.85 U 0.85 U 0.85 U 0.87 U 0.85 U 0.89 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.89 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
0.98 U 0.98 U 0.98 U 1 U 0.98 U 1 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 1 U
0.82 U 0.82 U 0.82 U 0.84 U 0.82 U 0.85 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.85 U
0.69 U 0.69 U 0.69 U 0.7 U 0.69 U 0.72 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.72 U
0.72 U 0.72 U 0.72 U 0.73 U 0.72 U 0.75 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.75 U
0.8 U 0.8 U 0.8 U 0.82 U 0.8 U 0.83 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.83 U

0.47 U 0.47 U 0.47 U 0.48 U 0.47 U 0.49 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.49 U
0.76 U 0.76 U 0.76 U 0.78 U 0.76 U 0.79 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.79 U
0.61 U 0.61 U 0.61 U 0.62 U 0.61 U 0.64 U 0.61 UJ 0.61 U 0.61 U 0.61 U 0.61 UJ 0.64 U
0.09 U 0.09 U 0.09 U 0.092 U 0.09 U 0.094 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.094 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.22 U
0.67 U 0.67 U 0.67 U 0.68 U 0.67 U 0.7 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.7 U
0.8 U 0.8 U 0.8 U 0.82 U 0.8 U 0.83 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.83 U

0.49 U 0.49 U 0.49 U 0.5 U 0.49 U 0.51 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.51 U
0.83 U 0.83 U 0.83 U 0.85 U 0.83 U 0.86 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.86 U
0.74 U 0.74 U 0.74 U 0.76 U 0.74 UJ 0.77 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.77 U
2.2 U 2.2 U 2.2 U 2.2 R 2.2 UJ 2.3 U 2.2 U 2.2 R 2.2 U 2.2 U 2.2 U NA

0.65 U 0.65 U 0.65 U 0.66 U 0.65 U 0.68 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.68 U
0.41 U 0.41 U 0.41 U 0.42 U 0.41 U 0.43 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.43 U
0.83 U 0.83 U 0.83 U 0.85 U 0.83 U 0.86 UJ 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.86 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l
1,4-Dioxane -- -- 0.46 ug/l
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l
2,4,5-Trichlorophenol 1800 -- 120 ug/l
2,4,6-Trichlorophenol 30 -- 1.2 ug/l
2,4-Dichlorophenol 77 -- 4.6 ug/l
2,4-Dimethylphenol 380 -- 36 ug/l
2,4-Dinitrophenol 69 -- 3.9 ug/l
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l
2-Chloronaphthalene 1000 -- -- ug/l
2-Chlorophenol 81 -- 9.1 ug/l
2-Methylnaphthalene -- -- 3.6 ug/l
2-Methylphenol -- -- -- ug/l
2-Nitroaniline -- -- 19 ug/l
2-Nitrophenol -- -- -- ug/l
3 & 4 Methylphenol -- -- -- ug/l
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l
3-Nitroaniline -- -- -- ug/l
4,6-Dinitro-2-methylphenol 13 -- -- ug/l
4-Bromophenyl phenyl ether -- -- -- ug/l
4-Chloro-3-methylphenol 3000 -- -- ug/l
4-Chloroaniline -- -- 0.37 ug/l
4-Chlorophenyl phenyl ether -- -- -- ug/l
4-Nitroaniline -- -- 3.8 ug/l
4-Nitrophenol 60 -- -- ug/l
Acenaphthene 670 -- 53 ug/l
Acenaphthylene -- -- -- ug/l
Acetophenone -- -- 190 ug/l
Anthracene 2100 -- 180 ug/l
Atrazine 3 3 0.3 ug/l
Benzaldehyde -- -- 190 ug/l
Benzo[a]anthracene 0.5 -- -- ug/l
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l
Benzo[g,h,i]perylene -- -- -- ug/l
Benzo[k]fluoranthene 5 -- 0.34 ug/l
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l
Butyl benzyl phthalate 1500 -- 16 ug/l
Caprolactam -- -- 990 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-029 CFMW-029 CFMW-029 CFMW-029 CFMW-031 CFMW-031 CFMW-031 CFMW-031 CFMW-031 CFMW-032 CFMW-032
09/13/2016 12/14/2016 03/24/2017 06/26/2017 09/15/2016 12/09/2016 03/21/2017 06/21/2017 06/21/2017 09/15/2016 12/13/2016

CFMW-DUP1-GW CFMW-029-GW CFMW-029-GW CFMW-029-GW CFMW-031-GW CFMW-031-GW CFMW-031-GW CFMW-031-GW CFMW-DUP13-GW CFMW-032-GW CFMW-032-GW
FD N N N N N N N FD N N
T T T T T T T T T T T

0.66 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
0.45 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U
3.2 U 3.1 UJ 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U

0.97 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U
0.72 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U
0.51 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U
0.55 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U
0.66 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
0.95 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 UJ
2.5 UJ 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U
1.1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U
0.64 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U
0.77 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U
0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.68 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U
0.61 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U
0.92 U 0.88 U 0.88 U 0.88 U 0.88 UJ 0.88 U 0.88 U 0.88 U 0.88 U 0.88 UJ 0.88 U
1.1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

0.85 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U
2.1 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1.1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

0.79 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U
0.76 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U

1 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U
0.5 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U
4.8 U 4.7 U 4.7 U 4.7 U 4.7 UJ 4.7 U 4.7 U 4.7 U 4.7 U 4.7 UJ 4.7 UJ

0.92 U 0.88 UJ 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 UJ
0.68 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U
1.1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

0.59 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U
0.8 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U
0.9 U 0.86 U 0.86 U 0.86 UJ 0.86 U 0.86 U 0.86 U 0.86 U 0.86 U 0.86 U 0.86 U

0.57 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U
0.17 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.46 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
0.78 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.19 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.72 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U
0.13 U 0.12 UJ 0.12 U 0.12 U 0.12 U 0.12 UJ 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UJ
0.75 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.63 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 UJ
1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 UJ
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Carbazole -- -- -- ug/l
Chrysene 50 -- 3.4 ug/l
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l
Dibenzofuran -- -- 0.79 ug/l
Diethyl phthalate 17000 -- -- ug/l
Dimethyl phthalate 270000 -- -- ug/l
Di-n-butyl phthalate 2000 -- -- ug/l
Di-n-octyl phthalate -- -- 20 ug/l
Fluoranthene 130 -- 80 ug/l
Fluorene 1100 -- 29 ug/l
Hexachlorobenzene 0.2 1 0.0098 ug/l
Hexachlorobutadiene 5 -- 0.14 ug/l
Hexachlorocyclopentadiene 50 50 0.041 ug/l
Hexachloroethane 30 -- 0.33 ug/l
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l
Isophorone 400 -- 78 ug/l
Naphthalene 100 -- 0.17 ug/l
Nitrobenzene 17 -- 0.14 ug/l
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l
N-Nitrosodiphenylamine 33 -- 12 ug/l
Pentachlorophenol 1 1 0.041 ug/l
Phenanthrene -- -- -- ug/l
Phenol 300 -- 580 ug/l
Pyrene 830 -- 12 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-029 CFMW-029 CFMW-029 CFMW-029 CFMW-031 CFMW-031 CFMW-031 CFMW-031 CFMW-031 CFMW-032 CFMW-032
09/13/2016 12/14/2016 03/24/2017 06/26/2017 09/15/2016 12/09/2016 03/21/2017 06/21/2017 06/21/2017 09/15/2016 12/13/2016

CFMW-DUP1-GW CFMW-029-GW CFMW-029-GW CFMW-029-GW CFMW-031-GW CFMW-031-GW CFMW-031-GW CFMW-031-GW CFMW-DUP13-GW CFMW-032-GW CFMW-032-GW
FD N N N N N N N FD N N
T T T T T T T T T T T

0.89 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U
0.7 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U

0.094 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.89 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 UJ
1 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U

0.85 U 0.82 U 0.82 UJ 0.82 U 0.82 U 1.3 J 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U
0.72 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 UJ
0.75 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.83 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
0.49 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U
0.79 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U
0.64 U 0.61 U 0.61 UJ 0.61 UJ 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U

0.094 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.22 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.7 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U

0.83 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
0.51 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U
0.86 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
0.77 U 0.74 UJ 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U
2.3 R 2.2 UJ 2.2 U 2.2 U 2.2 U 2.2 UJ 2.2 U 2.2 U 2.2 U 2.2 U 2.2 UJ

0.68 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U
0.43 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U
0.86 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l
1,4-Dioxane -- -- 0.46 ug/l
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l
2,4,5-Trichlorophenol 1800 -- 120 ug/l
2,4,6-Trichlorophenol 30 -- 1.2 ug/l
2,4-Dichlorophenol 77 -- 4.6 ug/l
2,4-Dimethylphenol 380 -- 36 ug/l
2,4-Dinitrophenol 69 -- 3.9 ug/l
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l
2-Chloronaphthalene 1000 -- -- ug/l
2-Chlorophenol 81 -- 9.1 ug/l
2-Methylnaphthalene -- -- 3.6 ug/l
2-Methylphenol -- -- -- ug/l
2-Nitroaniline -- -- 19 ug/l
2-Nitrophenol -- -- -- ug/l
3 & 4 Methylphenol -- -- -- ug/l
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l
3-Nitroaniline -- -- -- ug/l
4,6-Dinitro-2-methylphenol 13 -- -- ug/l
4-Bromophenyl phenyl ether -- -- -- ug/l
4-Chloro-3-methylphenol 3000 -- -- ug/l
4-Chloroaniline -- -- 0.37 ug/l
4-Chlorophenyl phenyl ether -- -- -- ug/l
4-Nitroaniline -- -- 3.8 ug/l
4-Nitrophenol 60 -- -- ug/l
Acenaphthene 670 -- 53 ug/l
Acenaphthylene -- -- -- ug/l
Acetophenone -- -- 190 ug/l
Anthracene 2100 -- 180 ug/l
Atrazine 3 3 0.3 ug/l
Benzaldehyde -- -- 190 ug/l
Benzo[a]anthracene 0.5 -- -- ug/l
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l
Benzo[g,h,i]perylene -- -- -- ug/l
Benzo[k]fluoranthene 5 -- 0.34 ug/l
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l
Butyl benzyl phthalate 1500 -- 16 ug/l
Caprolactam -- -- 990 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-032 CFMW-032 CFMW-032 CFMW-033 CFMW-033 CFMW-033 CFMW-033 CFMW-034 CFMW-034 CFMW-034 CFMW-034
03/27/2017 06/20/2017 06/20/2017 09/15/2016 12/06/2016 03/21/2017 06/19/2017 09/14/2016 12/13/2016 03/21/2017 06/19/2017

CFMW-032-GW CFMW-032-GW CFMW-DUP12-GW CFMW-033-GW CFMW-033-GW CFMW-033-GW CFMW-033-GW CFMW-034-GW CFMW-034-GW CFMW-034-GW CFMW-034-GW
N N FD N N N N N N N N
T T T T T T T T T T T

0.66 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.66 U 0.63 U 0.63 U 0.64 U
0.45 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.45 U 0.43 U 0.43 U 0.44 U
3.2 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.3 U 3.1 U 3.1 U 3.2 U

0.97 U 0.93 U 0.93 U 0.93 U 0.93 UJ 0.93 U 0.93 U 0.97 U 0.93 U 0.93 U 0.95 U
0.72 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.72 U 0.69 U 0.69 U 0.7 U
0.51 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.51 U 0.49 U 0.49 U 0.5 U
0.55 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.55 U 0.53 U 0.53 U 0.54 U
0.66 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.66 U 0.63 U 0.63 U 0.64 U
0.95 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.95 U 0.91 UJ 0.91 U 0.93 U
2.5 U 2.4 UJ 2.4 UJ 2.4 U 2.4 U 2.4 U 2.4 UJ 2.5 UJ 2.4 U 2.4 U 2.4 UJ
1.1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 U

0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.92 U 0.88 U 0.88 U 0.9 U
0.64 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.64 U 0.61 U 0.61 U 0.62 U
0.77 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.77 U 0.74 U 0.74 U 0.76 U
0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.92 U 0.88 U 0.88 U 0.9 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 UJ 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.68 U 0.65 U 0.65 U 0.65 UJ 0.65 U 0.65 U 0.65 U 0.68 UJ 0.65 U 0.65 U 0.66 U
0.61 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.62 U 0.59 U 0.59 U 0.6 U
0.92 U 0.88 U 0.88 U 0.88 UJ 0.88 UJ 0.88 U 0.88 U 0.92 UJ 0.88 U 0.88 U 0.9 U
1.1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 U

0.85 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.86 U 0.82 U 0.82 U 0.84 U
2.1 U 2 U 2 U 2 U 2 U 2 U 2 UJ 2.1 U 2 U 2 U 2.1 UJ
1.1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1 U 1 U

0.79 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.79 U 0.76 U 0.76 U 0.78 U
0.76 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.76 U 0.73 U 0.73 U 0.74 U

1 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 1 U 0.96 U 0.96 U 0.98 U
0.5 UJ 0.48 UJ 0.48 UJ 0.48 U 0.48 U 0.48 U 0.48 U 0.5 U 0.48 U 0.48 U 0.49 U
4.8 U 4.7 U 4.7 U 4.7 U 4.7 UJ 4.7 U 4.7 U 4.9 U 4.7 UJ 4.7 U 4.7 U

0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.92 U 0.88 UJ 0.88 U 0.9 U
0.68 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.68 U 0.65 U 0.65 U 0.66 U
1.1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 U

0.59 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.6 U 0.57 U 0.57 U 0.58 U
0.8 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.81 U 0.77 U 0.77 U 0.79 U
0.9 U 0.86 U 0.86 U 0.86 U 0.86 U 0.86 U 0.86 U 0.9 U 0.86 U 0.86 U 0.88 U

0.57 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.58 U 0.55 U 0.55 U 0.56 U
0.17 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.17 U 0.16 U 0.16 U 0.16 U
0.46 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.46 U 0.44 U 0.44 U 0.45 U
0.78 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.78 U 0.75 U 0.75 U 0.77 U
0.19 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.19 U 0.18 U 0.18 U 0.18 U
0.72 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.72 U 0.69 U 0.69 U 0.7 U
0.13 U 0.12 U 0.12 U 0.12 U 0.12 UJ 0.12 U 0.12 U 0.13 U 0.12 UJ 0.12 U 0.12 U
0.75 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.75 U 0.72 U 0.72 U 0.73 U
0.63 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.63 U 0.6 UJ 0.6 U 0.61 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Carbazole -- -- -- ug/l
Chrysene 50 -- 3.4 ug/l
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l
Dibenzofuran -- -- 0.79 ug/l
Diethyl phthalate 17000 -- -- ug/l
Dimethyl phthalate 270000 -- -- ug/l
Di-n-butyl phthalate 2000 -- -- ug/l
Di-n-octyl phthalate -- -- 20 ug/l
Fluoranthene 130 -- 80 ug/l
Fluorene 1100 -- 29 ug/l
Hexachlorobenzene 0.2 1 0.0098 ug/l
Hexachlorobutadiene 5 -- 0.14 ug/l
Hexachlorocyclopentadiene 50 50 0.041 ug/l
Hexachloroethane 30 -- 0.33 ug/l
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l
Isophorone 400 -- 78 ug/l
Naphthalene 100 -- 0.17 ug/l
Nitrobenzene 17 -- 0.14 ug/l
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l
N-Nitrosodiphenylamine 33 -- 12 ug/l
Pentachlorophenol 1 1 0.041 ug/l
Phenanthrene -- -- -- ug/l
Phenol 300 -- 580 ug/l
Pyrene 830 -- 12 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-032 CFMW-032 CFMW-032 CFMW-033 CFMW-033 CFMW-033 CFMW-033 CFMW-034 CFMW-034 CFMW-034 CFMW-034
03/27/2017 06/20/2017 06/20/2017 09/15/2016 12/06/2016 03/21/2017 06/19/2017 09/14/2016 12/13/2016 03/21/2017 06/19/2017

CFMW-032-GW CFMW-032-GW CFMW-DUP12-GW CFMW-033-GW CFMW-033-GW CFMW-033-GW CFMW-033-GW CFMW-034-GW CFMW-034-GW CFMW-034-GW CFMW-034-GW
N N FD N N N N N N N N
T T T T T T T T T T T

0.89 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.89 U 0.85 U 0.85 U 0.87 U
0.7 U 0.67 U 0.67 U 0.67 U 0.67 UJ 0.67 U 0.67 U 0.7 U 0.67 U 0.67 U 0.68 U

0.094 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.094 U 0.09 U 0.09 U 0.092 U
0.89 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.89 U 0.85 U 0.85 U 0.87 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 UJ 1 U 1 U
1 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 1 U 0.98 U 0.98 U 1 U

0.85 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.86 U 0.82 U 0.82 U 0.84 U
0.72 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.72 U 0.69 UJ 0.69 U 0.7 U
0.75 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.75 U 0.72 U 0.72 U 0.73 U
0.83 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.84 U 0.8 U 0.8 U 0.82 U
0.49 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.49 U 0.47 U 0.47 U 0.48 U
0.79 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 UJ 0.79 U 0.76 U 0.76 U 0.78 UJ
0.64 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 UJ 0.64 U 0.61 U 0.61 U 0.62 UJ

0.094 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.094 U 0.09 U 0.09 U 0.092 U
0.22 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.21 U 0.21 U
0.7 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.7 U 0.67 U 0.67 U 0.68 U

0.83 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.84 U 0.8 U 0.8 U 0.82 U
0.51 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 UJ 0.51 U 0.49 U 0.49 U 0.5 UJ
0.86 U 0.83 U 0.83 U 0.83 UJ 0.83 U 0.83 U 0.83 U 0.87 UJ 0.83 U 0.83 U 0.85 U
0.77 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.77 U 0.74 U 0.74 U 0.76 U
2.3 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.3 R 2.2 UJ 2.2 U 2.2 U

0.68 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.68 U 0.65 U 0.65 U 0.66 U
0.43 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.43 U 0.41 U 0.41 U 0.42 U
0.86 UJ 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.87 U 0.83 U 0.83 U 0.85 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l
1,4-Dioxane -- -- 0.46 ug/l
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l
2,4,5-Trichlorophenol 1800 -- 120 ug/l
2,4,6-Trichlorophenol 30 -- 1.2 ug/l
2,4-Dichlorophenol 77 -- 4.6 ug/l
2,4-Dimethylphenol 380 -- 36 ug/l
2,4-Dinitrophenol 69 -- 3.9 ug/l
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l
2-Chloronaphthalene 1000 -- -- ug/l
2-Chlorophenol 81 -- 9.1 ug/l
2-Methylnaphthalene -- -- 3.6 ug/l
2-Methylphenol -- -- -- ug/l
2-Nitroaniline -- -- 19 ug/l
2-Nitrophenol -- -- -- ug/l
3 & 4 Methylphenol -- -- -- ug/l
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l
3-Nitroaniline -- -- -- ug/l
4,6-Dinitro-2-methylphenol 13 -- -- ug/l
4-Bromophenyl phenyl ether -- -- -- ug/l
4-Chloro-3-methylphenol 3000 -- -- ug/l
4-Chloroaniline -- -- 0.37 ug/l
4-Chlorophenyl phenyl ether -- -- -- ug/l
4-Nitroaniline -- -- 3.8 ug/l
4-Nitrophenol 60 -- -- ug/l
Acenaphthene 670 -- 53 ug/l
Acenaphthylene -- -- -- ug/l
Acetophenone -- -- 190 ug/l
Anthracene 2100 -- 180 ug/l
Atrazine 3 3 0.3 ug/l
Benzaldehyde -- -- 190 ug/l
Benzo[a]anthracene 0.5 -- -- ug/l
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l
Benzo[g,h,i]perylene -- -- -- ug/l
Benzo[k]fluoranthene 5 -- 0.34 ug/l
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l
Butyl benzyl phthalate 1500 -- 16 ug/l
Caprolactam -- -- 990 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-035 CFMW-035 CFMW-035 CFMW-035 CFMW-037 CFMW-037 CFMW-037 CFMW-037 CFMW-038 CFMW-038 CFMW-038 CFMW-038
09/14/2016 12/13/2016 03/21/2017 06/20/2017 09/16/2016 12/08/2016 03/23/2017 06/20/2017 09/14/2016 12/09/2016 03/24/2017 06/27/2017

CFMW-035-GW CFMW-035-GW CFMW-035-GW CFMW-035-GW CFMW-037-GW CFMW-037-GW CFMW-037-GW CFMW-037-GW CFMW-038-GW CFMW-038-GW CFMW-038-GW CFMW-038-GW
N N N N N N N N N N N N
T T T T T T T T T T T T

0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.66 U 0.63 U 0.66 U 0.63 U 0.63 U 0.64 U
0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.45 U 0.43 U 0.45 U 0.43 U 0.43 U 0.43 U
3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.3 U 3.1 U 3.2 U 3.1 U 3.1 U 3.1 U

0.93 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U 0.97 U 0.93 U 0.97 U 0.93 U 0.93 U 0.94 U
0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.72 U 0.69 U 0.72 U 0.69 U 0.69 U 0.7 U
0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.51 U 0.49 U 0.51 U 0.49 U 0.49 U 0.49 U
0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.55 U 0.53 U 0.55 U 0.53 U 0.53 U 0.53 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.66 U 0.63 U 0.66 U 0.63 U 0.63 U 0.64 U
0.91 U 0.91 UJ 0.91 U 0.91 U 0.91 U 0.91 U 0.95 U 0.91 U 0.95 U 0.91 U 0.91 U 0.92 U
2.4 UJ 2.4 U 2.4 U 2.4 UJ 2.4 U 2.4 U 2.5 U 2.4 UJ 2.5 UJ 2.4 U 2.4 U 2.4 U

1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U 1 U
0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.92 U 0.88 U 0.92 U 0.88 U 0.88 U 0.89 U
0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.64 U 0.61 U 0.64 U 0.61 U 0.61 U 0.61 U
0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.77 U 0.74 U 0.77 U 0.74 U 0.74 U 0.75 U
0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.92 U 0.88 U 0.92 U 0.88 U 0.88 U 0.89 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.65 UJ 0.65 U 0.65 U 0.65 U 0.65 UJ 0.65 U 0.68 U 0.65 U 0.68 UJ 0.65 U 0.65 U 0.66 U
0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.62 U 0.59 U 0.61 U 0.59 U 0.59 U 0.59 U
0.88 UJ 0.88 U 0.88 U 0.88 U 0.88 UJ 0.88 U 0.92 U 0.88 U 0.92 UJ 0.88 U 0.88 U 0.89 U

1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U 1 U
0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.86 U 0.82 U 0.85 U 0.82 U 0.82 U 0.83 U

2 U 2 U 2 U 2 U 2 U 2 U 2.1 U 2 U 2.1 U 2 U 2 U 2 U
1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U 1 U

0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.79 U 0.76 U 0.79 U 0.76 U 0.76 U 0.77 U
0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.76 U 0.73 U 0.76 U 0.73 U 0.73 U 0.74 U
0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 1 U 0.96 U 1 U 0.96 U 0.96 U 0.97 U
0.48 U 0.48 U 0.48 U 0.48 UJ 0.48 U 0.48 U 0.5 U 0.48 UJ 0.5 U 0.48 U 0.48 U 0.48 U
4.7 U 4.7 UJ 4.7 U 4.7 U 4.7 U 4.7 U 4.9 U 4.7 U 4.8 U 4.7 U 4.7 U 4.7 U

0.88 U 0.88 UJ 0.88 U 0.88 U 0.88 U 0.88 U 0.92 U 0.88 U 0.92 U 0.88 UJ 0.88 U 0.89 U
0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.68 U 0.65 U 0.68 U 0.65 U 0.65 U 0.66 U

1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U 1 U
0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.6 U 0.57 U 0.59 U 0.57 U 0.57 U 0.57 U
0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.81 U 0.77 U 0.8 U 0.77 U 0.77 U 0.78 U
0.86 U 0.86 U 0.86 U 0.86 U 0.86 U 0.86 U 0.9 U 0.86 U 0.9 U 0.86 UJ 0.86 U 0.87 U
0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.58 U 0.55 U 0.57 U 0.55 U 0.55 U 0.55 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.17 U 0.16 U 0.17 U 0.16 U 0.16 U 0.16 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.46 U 0.44 U 0.46 U 0.44 U 0.44 U 0.44 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.78 U 0.75 U 0.78 U 0.75 U 0.75 U 0.76 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.19 U 0.18 U 0.19 U 0.18 U 0.18 U 0.18 U
0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.72 U 0.69 U 0.72 U 0.69 U 0.69 U 0.7 U
0.12 U 0.12 UJ 0.12 U 0.12 U 0.12 U 0.12 UJ 0.13 U 0.12 U 0.13 U 0.12 UJ 0.12 U 0.12 U
0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.75 U 0.72 U 1.1 J 0.72 U 0.72 U 0.73 U
0.6 U 0.6 UJ 0.6 U 0.6 U 0.6 U 0.6 U 0.63 U 0.6 U 0.63 U 0.6 U 0.6 U 0.6 U
1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Carbazole -- -- -- ug/l
Chrysene 50 -- 3.4 ug/l
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l
Dibenzofuran -- -- 0.79 ug/l
Diethyl phthalate 17000 -- -- ug/l
Dimethyl phthalate 270000 -- -- ug/l
Di-n-butyl phthalate 2000 -- -- ug/l
Di-n-octyl phthalate -- -- 20 ug/l
Fluoranthene 130 -- 80 ug/l
Fluorene 1100 -- 29 ug/l
Hexachlorobenzene 0.2 1 0.0098 ug/l
Hexachlorobutadiene 5 -- 0.14 ug/l
Hexachlorocyclopentadiene 50 50 0.041 ug/l
Hexachloroethane 30 -- 0.33 ug/l
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l
Isophorone 400 -- 78 ug/l
Naphthalene 100 -- 0.17 ug/l
Nitrobenzene 17 -- 0.14 ug/l
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l
N-Nitrosodiphenylamine 33 -- 12 ug/l
Pentachlorophenol 1 1 0.041 ug/l
Phenanthrene -- -- -- ug/l
Phenol 300 -- 580 ug/l
Pyrene 830 -- 12 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-035 CFMW-035 CFMW-035 CFMW-035 CFMW-037 CFMW-037 CFMW-037 CFMW-037 CFMW-038 CFMW-038 CFMW-038 CFMW-038
09/14/2016 12/13/2016 03/21/2017 06/20/2017 09/16/2016 12/08/2016 03/23/2017 06/20/2017 09/14/2016 12/09/2016 03/24/2017 06/27/2017

CFMW-035-GW CFMW-035-GW CFMW-035-GW CFMW-035-GW CFMW-037-GW CFMW-037-GW CFMW-037-GW CFMW-037-GW CFMW-038-GW CFMW-038-GW CFMW-038-GW CFMW-038-GW
N N N N N N N N N N N N
T T T T T T T T T T T T

0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.89 U 0.85 U 0.89 U 0.85 U 0.85 U 0.86 U
0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.7 U 0.67 U 0.7 U 0.67 U 0.67 U 0.68 U
0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.094 U 0.09 U 0.094 U 0.09 U 0.09 U 0.091 U
0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.89 U 0.85 U 0.89 U 0.85 U 0.85 U 0.86 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 1 U 0.98 U 1 U 0.98 U 0.98 U 0.99 U
0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.86 U 0.82 U 0.85 U 0.82 U 0.82 UJ 0.83 U
0.69 U 0.69 UJ 0.69 U 0.69 U 0.69 U 0.69 U 0.72 U 0.69 U 0.72 U 0.69 U 0.69 U 0.7 U
0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.75 U 0.72 U 0.75 U 0.72 U 0.72 U 0.73 U
0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.84 U 0.8 U 0.83 U 0.8 U 0.8 U 0.81 U

0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U 0.47 U 0.47 U
0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.79 U 0.76 U 0.79 U 0.76 U 0.76 U 0.77 U
0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.64 U 0.61 U 0.64 U 0.61 U 0.61 UJ 0.61 U
0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.094 U 0.09 U 0.094 U 0.09 U 0.09 U 0.091 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 U 0.21 U 0.21 U
0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.7 U 0.67 U 0.7 U 0.67 U 0.67 U 0.68 U
0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.84 U 0.8 U 0.83 U 0.8 U 0.8 U 0.81 U

0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.51 U 0.49 U 0.51 U 0.49 U 0.49 U 0.49 U
0.83 UJ 0.83 U 0.83 U 0.83 U 0.83 UJ 0.83 U 0.87 U 0.83 U 0.86 UJ 0.83 U 0.83 U 0.84 U
0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.77 U 0.74 U 0.77 U 0.74 U 0.74 U 0.75 U
2.2 R 2.2 UJ 2.2 U 2.2 U 2.2 U 2.2 U 2.3 U 2.2 U 2.3 R 2.2 U 2.2 U 2.2 U

0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.68 U 0.65 U 0.68 U 0.65 U 0.65 U 0.66 U
0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.43 U 0.41 U 0.43 U 0.41 U 0.41 U 0.41 U
0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.87 U 0.83 U 0.86 U 0.83 U 0.83 U 0.84 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l
1,4-Dioxane -- -- 0.46 ug/l
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l
2,4,5-Trichlorophenol 1800 -- 120 ug/l
2,4,6-Trichlorophenol 30 -- 1.2 ug/l
2,4-Dichlorophenol 77 -- 4.6 ug/l
2,4-Dimethylphenol 380 -- 36 ug/l
2,4-Dinitrophenol 69 -- 3.9 ug/l
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l
2-Chloronaphthalene 1000 -- -- ug/l
2-Chlorophenol 81 -- 9.1 ug/l
2-Methylnaphthalene -- -- 3.6 ug/l
2-Methylphenol -- -- -- ug/l
2-Nitroaniline -- -- 19 ug/l
2-Nitrophenol -- -- -- ug/l
3 & 4 Methylphenol -- -- -- ug/l
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l
3-Nitroaniline -- -- -- ug/l
4,6-Dinitro-2-methylphenol 13 -- -- ug/l
4-Bromophenyl phenyl ether -- -- -- ug/l
4-Chloro-3-methylphenol 3000 -- -- ug/l
4-Chloroaniline -- -- 0.37 ug/l
4-Chlorophenyl phenyl ether -- -- -- ug/l
4-Nitroaniline -- -- 3.8 ug/l
4-Nitrophenol 60 -- -- ug/l
Acenaphthene 670 -- 53 ug/l
Acenaphthylene -- -- -- ug/l
Acetophenone -- -- 190 ug/l
Anthracene 2100 -- 180 ug/l
Atrazine 3 3 0.3 ug/l
Benzaldehyde -- -- 190 ug/l
Benzo[a]anthracene 0.5 -- -- ug/l
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l
Benzo[g,h,i]perylene -- -- -- ug/l
Benzo[k]fluoranthene 5 -- 0.34 ug/l
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l
Butyl benzyl phthalate 1500 -- 16 ug/l
Caprolactam -- -- 990 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-040 CFMW-040 CFMW-040 CFMW-040 CFMW-042 CFMW-042 CFMW-043 CFMW-043 CFMW-043 CFMW-043 CFMW-044 CFMW-044
09/14/2016 12/13/2016 03/30/2017 06/20/2017 09/14/2016 06/20/2017 09/13/2016 12/14/2016 03/20/2017 06/21/2017 09/15/2016 12/09/2016

CFMW-040-GW CFMW-040-GW CFMW-040-GW CFMW-040-GW CFMW-042-GW CFMW-042-GW CFMW-043-GW CFMW-043-GW CFMW-043-GW CFMW-043-GW CFMW-044-GW CFMW-044-GW
N N N N N N N N N N N N
T T T T T T T T T T T T

0.64 U 0.63 U 0.64 U 0.63 U 0.66 U 0.63 U 0.67 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
0.44 U 0.43 U 0.44 U 0.43 U 0.45 U 0.43 U 0.46 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U
3.2 U 3.1 U 3.2 U 3.1 U 3.2 U 3.1 U 3.3 U 3.1 UJ 3.1 U 3.1 U 3.1 U 3.1 U

0.95 U 0.93 U 0.95 U 0.93 U 0.97 U 0.93 U 0.99 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U
0.7 U 0.69 U 0.7 U 0.69 U 0.72 U 0.69 U 0.73 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U
0.5 U 0.49 U 0.5 U 0.49 U 0.51 U 0.49 U 0.52 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U

0.54 U 0.53 U 0.54 U 0.53 U 0.55 U 0.53 U 0.56 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U
0.64 U 0.63 U 0.64 U 0.63 U 0.66 U 0.63 U 0.67 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
0.93 U 0.91 UJ 0.93 U 0.91 U 0.95 U 0.91 U 0.97 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U
2.4 UJ 2.4 U 2.4 U 2.4 UJ 2.5 UJ 2.4 UJ 2.5 UJ 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U
1.1 U 1 U 1.1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U
0.9 U 0.88 U 0.9 U 0.88 U 0.92 U 0.88 U 0.94 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U

0.62 U 0.61 U 0.62 U 0.61 U 0.64 U 0.61 U 0.65 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U
0.76 U 0.74 U 0.76 U 0.74 U 0.77 U 0.74 U 0.79 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U
0.9 U 0.88 U 0.9 U 0.88 U 0.92 U 0.88 U 0.94 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.4 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.66 UJ 0.65 U 0.66 U 0.65 U 0.68 UJ 0.65 U 0.69 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U
0.6 U 0.59 U 0.6 U 0.59 U 0.61 U 0.59 U 0.63 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U
0.9 UJ 0.88 U 0.9 U 0.88 U 0.92 UJ 0.88 U 0.94 U 0.88 U 0.88 U 0.88 U 0.88 UJ 34 
1.1 U 1 U 1.1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U

0.84 U 0.82 U 0.84 U 0.82 U 0.85 U 0.82 U 0.87 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U
2.1 U 2 U 2.1 U 2 U 2.1 U 2 U 2.1 U 2 U 2 U 2 U 2 U 2 U
1 U 1 U 1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U

0.78 U 0.76 U 0.78 U 0.76 U 0.79 U 0.76 U 0.81 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U
0.74 U 0.73 U 0.74 U 0.73 U 0.76 U 0.73 U 0.78 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
0.98 U 0.96 U 0.98 U 0.96 U 1 U 0.96 U 1 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U
0.49 U 0.48 U 0.49 U 0.48 UJ 0.5 U 0.48 UJ 0.51 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U
4.7 U 4.7 UJ 4.7 U 4.7 U 4.8 U 4.7 U 4.9 U 4.7 U 4.7 U 4.7 U 4.7 UJ 4.7 U
0.9 U 0.88 UJ 0.9 U 0.88 U 0.92 U 0.88 U 0.94 U 0.88 UJ 0.88 U 0.88 U 0.88 U 0.88 UJ

0.66 U 0.65 U 0.66 U 0.65 U 0.68 U 0.65 U 0.69 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U
1.1 U 1 U 1.1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U

0.58 U 0.57 U 0.58 U 0.57 U 0.59 U 0.57 U 0.61 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U
0.79 U 0.77 U 0.79 U 0.77 U 0.8 U 0.77 U 0.82 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U
0.88 U 0.86 U 0.88 U 0.86 U 0.9 U 0.86 U 0.91 U 0.86 U 0.86 U 0.86 U 0.86 U 0.86 UJ
0.56 U 0.55 U 0.56 U 0.55 U 0.57 U 0.55 U 0.59 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U
0.16 U 0.16 U 0.16 U 0.16 U 0.17 U 0.16 U 0.17 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.45 U 0.44 U 0.45 U 0.44 U 0.46 U 0.44 U 0.47 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
0.77 U 0.75 U 0.77 U 0.75 U 0.78 U 0.75 U 0.8 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.18 U 0.18 U 0.18 U 0.18 U 0.19 U 0.18 U 0.19 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.7 U 0.69 U 0.7 U 0.69 U 0.72 U 0.69 U 0.73 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U

0.12 U 0.12 UJ 0.12 U 0.12 U 0.13 U 0.12 U 0.13 U 0.12 UJ 0.12 U 0.12 U 0.12 U 0.12 UJ
0.73 U 0.72 U 0.73 U 0.72 U 0.75 U 0.72 U 0.77 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.61 U 0.6 UJ 0.61 U 0.6 U 0.63 U 0.6 U 0.64 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Carbazole -- -- -- ug/l
Chrysene 50 -- 3.4 ug/l
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l
Dibenzofuran -- -- 0.79 ug/l
Diethyl phthalate 17000 -- -- ug/l
Dimethyl phthalate 270000 -- -- ug/l
Di-n-butyl phthalate 2000 -- -- ug/l
Di-n-octyl phthalate -- -- 20 ug/l
Fluoranthene 130 -- 80 ug/l
Fluorene 1100 -- 29 ug/l
Hexachlorobenzene 0.2 1 0.0098 ug/l
Hexachlorobutadiene 5 -- 0.14 ug/l
Hexachlorocyclopentadiene 50 50 0.041 ug/l
Hexachloroethane 30 -- 0.33 ug/l
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l
Isophorone 400 -- 78 ug/l
Naphthalene 100 -- 0.17 ug/l
Nitrobenzene 17 -- 0.14 ug/l
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l
N-Nitrosodiphenylamine 33 -- 12 ug/l
Pentachlorophenol 1 1 0.041 ug/l
Phenanthrene -- -- -- ug/l
Phenol 300 -- 580 ug/l
Pyrene 830 -- 12 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-040 CFMW-040 CFMW-040 CFMW-040 CFMW-042 CFMW-042 CFMW-043 CFMW-043 CFMW-043 CFMW-043 CFMW-044 CFMW-044
09/14/2016 12/13/2016 03/30/2017 06/20/2017 09/14/2016 06/20/2017 09/13/2016 12/14/2016 03/20/2017 06/21/2017 09/15/2016 12/09/2016

CFMW-040-GW CFMW-040-GW CFMW-040-GW CFMW-040-GW CFMW-042-GW CFMW-042-GW CFMW-043-GW CFMW-043-GW CFMW-043-GW CFMW-043-GW CFMW-044-GW CFMW-044-GW
N N N N N N N N N N N N
T T T T T T T T T T T T

0.87 U 0.85 U 0.87 U 0.85 U 0.89 U 0.85 U 0.9 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U
0.68 U 0.67 U 0.68 U 0.67 U 0.7 U 0.67 U 0.71 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U

0.092 U 0.09 U 0.092 U 0.09 U 0.094 U 0.09 U 0.096 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.87 U 0.85 U 0.87 U 0.85 U 0.89 U 0.85 U 0.9 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U

1 U 1 UJ 1 UJ 1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.98 U 1 U 0.98 U 1 U 0.98 U 1 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U

0.84 U 0.82 U 0.84 U 0.82 U 0.85 U 0.82 U 0.87 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U
0.7 U 0.69 UJ 0.7 U 0.69 U 0.72 U 0.69 U 0.73 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U

0.73 U 0.72 U 0.73 U 0.72 U 0.75 U 0.72 U 0.77 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.82 U 0.8 U 0.82 U 0.8 U 0.83 U 0.8 U 0.85 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
0.48 U 0.47 U 0.48 U 0.47 U 0.49 U 0.47 U 0.5 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U
0.78 U 0.76 U 0.78 U 0.76 U 0.79 U 0.76 U 0.81 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U
0.62 U 0.61 U 0.62 U 0.61 U 0.64 U 0.61 U 0.65 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U

0.092 U 0.09 U 0.092 U 0.09 U 0.094 U 0.09 U 0.096 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.21 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.68 U 0.67 U 0.68 U 0.67 U 0.7 U 0.67 U 0.71 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U
0.82 U 0.8 U 0.82 U 0.8 U 0.83 U 0.8 U 0.85 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
0.5 U 0.49 U 0.5 U 0.49 U 0.51 U 0.49 U 0.52 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U

0.85 UJ 0.83 U 0.85 U 0.83 U 0.86 UJ 0.83 U 0.88 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
0.76 U 0.74 U 0.76 U 0.74 U 0.77 U 0.74 U 0.79 U 0.74 UJ 0.74 U 0.74 U 0.74 U 0.74 U
2.2 R 2.2 UJ 2.2 U 2.2 U 2.3 R 2.2 U 2.3 R 2.2 UJ 2.2 U 2.2 U 2.2 U 2.2 U

0.66 U 0.65 U 0.66 U 0.65 U 0.68 U 0.65 U 0.69 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U
0.42 U 0.41 U 0.42 U 0.41 U 0.43 U 0.41 U 0.44 U 0.41 U 0.41 U 0.41 U 0.41 U 1.6 J
0.85 U 0.83 U 0.85 U 0.83 U 0.86 U 0.83 U 0.88 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l
1,4-Dioxane -- -- 0.46 ug/l
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l
2,4,5-Trichlorophenol 1800 -- 120 ug/l
2,4,6-Trichlorophenol 30 -- 1.2 ug/l
2,4-Dichlorophenol 77 -- 4.6 ug/l
2,4-Dimethylphenol 380 -- 36 ug/l
2,4-Dinitrophenol 69 -- 3.9 ug/l
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l
2-Chloronaphthalene 1000 -- -- ug/l
2-Chlorophenol 81 -- 9.1 ug/l
2-Methylnaphthalene -- -- 3.6 ug/l
2-Methylphenol -- -- -- ug/l
2-Nitroaniline -- -- 19 ug/l
2-Nitrophenol -- -- -- ug/l
3 & 4 Methylphenol -- -- -- ug/l
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l
3-Nitroaniline -- -- -- ug/l
4,6-Dinitro-2-methylphenol 13 -- -- ug/l
4-Bromophenyl phenyl ether -- -- -- ug/l
4-Chloro-3-methylphenol 3000 -- -- ug/l
4-Chloroaniline -- -- 0.37 ug/l
4-Chlorophenyl phenyl ether -- -- -- ug/l
4-Nitroaniline -- -- 3.8 ug/l
4-Nitrophenol 60 -- -- ug/l
Acenaphthene 670 -- 53 ug/l
Acenaphthylene -- -- -- ug/l
Acetophenone -- -- 190 ug/l
Anthracene 2100 -- 180 ug/l
Atrazine 3 3 0.3 ug/l
Benzaldehyde -- -- 190 ug/l
Benzo[a]anthracene 0.5 -- -- ug/l
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l
Benzo[g,h,i]perylene -- -- -- ug/l
Benzo[k]fluoranthene 5 -- 0.34 ug/l
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l
Butyl benzyl phthalate 1500 -- 16 ug/l
Caprolactam -- -- 990 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-044 CFMW-044 CFMW-044b CFMW-044b CFMW-044b CFMW-044b CFMW-045 CFMW-045 CFMW-045 CFMW-045 CFMW-047
03/28/2017 06/21/2017 09/19/2016 12/19/2016 03/24/2017 06/23/2017 09/15/2016 12/14/2016 03/23/2017 06/28/2017 09/14/2016

CFMW-044-GW CFMW-044-GW CFMW-044b-GW CFMW-044b-GW CFMW-044b-GW CFMW-044b-GW CFMW-045-GW CFMW-045-GW CFMW-045-GW CFMW-045-GW CFMW-047-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.67 U 0.63 U 0.63 U 0.66 UJ 0.63 U 0.63 U 0.63 U 0.63 U 0.66 U 0.63 U 0.64 U
0.46 U 0.43 U 0.43 U 0.45 U 0.43 U 0.43 U 0.43 U 0.43 U 0.45 U 0.43 U 0.44 U
3.3 U 3.1 U 3.1 U 3.3 U 3.1 U 3.1 U 3.1 U 3.1 UJ 3.3 U 3.1 U 3.2 U

0.99 U 0.93 U 0.93 U 0.98 U 0.93 U 0.93 UJ 0.93 U 0.93 U 0.97 U 0.93 U 0.95 U
0.73 U 0.69 U 0.69 U 0.73 U 0.69 U 0.69 U 0.69 U 0.69 U 0.72 U 0.69 U 0.7 U
0.52 U 0.49 U 0.49 U 0.52 U 0.49 U 0.49 U 0.49 U 0.49 U 0.51 U 0.49 U 0.5 U
0.56 U 0.53 U 0.53 U 0.56 U 0.53 U 0.53 U 0.53 U 0.53 U 0.55 U 0.53 U 0.54 U
0.67 U 0.63 U 0.63 U 0.66 U 0.63 U 0.63 U 0.63 U 0.63 U 0.66 U 0.63 U 0.64 U
0.97 U 0.91 U 0.91 U 0.96 U 0.91 U 0.91 U 0.91 U 0.91 U 0.95 U 0.91 U 0.93 U
2.5 UJ 2.4 U 2.4 U 2.5 U 2.4 U 2.4 U 2.4 U 2.4 U 2.5 U 2.4 U 2.4 UJ
1.1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1.1 U

0.94 U 0.88 U 0.88 U 0.93 U 0.88 U 0.88 U 0.88 U 0.88 U 0.92 U 0.88 U 0.9 U
0.65 U 0.61 U 0.61 U 0.64 U 0.61 U 0.61 U 0.61 U 0.61 U 0.64 U 0.61 U 0.62 U
0.79 U 0.74 U 0.74 U 0.78 U 0.74 U 0.74 U 0.74 U 0.74 U 0.77 U 0.74 U 0.76 U
0.94 U 0.88 U 0.88 U 0.93 U 0.88 U 0.88 U 0.88 U 0.88 U 0.92 U 0.88 U 0.9 U
1.4 U 1.3 U 1.3 U 1.4 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.69 U 0.65 U 0.65 U 0.69 U 0.65 U 0.65 UJ 0.65 UJ 0.65 U 0.68 U 0.65 U 0.66 UJ
0.63 U 0.59 U 0.59 U 0.62 U 0.59 U 0.59 U 0.59 U 0.59 U 0.62 U 0.59 U 0.6 U
0.94 U 42 0.88 U 1.4 J 0.88 U 0.88 U 0.88 UJ 0.88 U 0.92 U 0.88 U 0.9 UJ
1.1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1.1 U

0.87 U 0.82 U 0.82 U 0.86 U 0.82 U 0.82 U 0.82 U 0.82 U 0.86 U 0.82 U 0.84 U
2.1 U 2 U 2 U 2.1 U 2 U 2 U 2 U 2 U 2.1 U 2 U 2.1 U
1.1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1 U

0.81 U 0.76 U 0.76 U 0.8 U 0.76 U 0.76 U 0.76 U 0.76 U 0.79 U 0.76 U 0.78 U
0.78 U 0.73 U 0.73 U 0.77 U 0.73 U 0.73 U 0.73 U 0.73 U 0.76 U 0.73 U 0.74 U

1 U 0.96 U 0.96 U 1 U 0.96 U 0.96 U 0.96 U 0.96 U 1 U 0.96 U 0.98 U
0.51 UJ 0.48 U 0.48 U 0.51 U 0.48 U 0.48 UJ 0.48 U 0.48 U 0.5 U 0.48 U 0.49 U
4.9 U 4.7 U 4.7 U 4.9 U 4.7 U 4.7 UJ 4.7 U 4.7 U 4.9 U 4.7 U 4.7 U

0.94 U 0.88 U 0.88 U 0.93 U 0.88 U 0.88 UJ 0.88 U 0.88 UJ 0.92 U 0.88 U 0.9 U
0.69 U 0.65 U 0.65 U 0.69 U 0.65 U 0.65 U 0.65 U 0.65 U 0.68 U 0.65 U 0.66 U
1.1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1.1 U

0.61 U 0.57 U 0.57 U 0.6 U 0.57 U 0.57 U 0.57 U 0.57 U 0.6 U 0.57 U 0.58 U
0.82 U 0.77 U 0.77 U 0.81 U 0.77 U 0.77 U 0.77 U 0.77 U 0.81 U 0.77 U 0.79 U
0.91 U 0.86 U 0.86 U 0.91 U 0.86 U 0.86 U 0.86 U 0.86 U 0.9 U 0.86 U 0.88 U
0.59 U 0.55 U 0.55 U 0.58 U 0.55 U 0.55 U 0.55 U 0.55 U 0.58 U 0.55 U 0.56 U
0.17 U 0.16 U 0.16 U 0.17 U 0.16 U 0.16 U 0.16 U 0.16 U 0.17 U 0.16 U 0.16 U
0.47 U 0.44 U 0.44 U 0.46 U 0.44 U 0.44 U 0.44 U 0.44 U 0.46 U 0.44 U 0.45 U
0.8 U 0.75 U 0.75 U 0.79 U 0.75 U 0.75 U 0.75 U 0.75 U 0.78 U 0.75 U 0.77 U

0.19 U 0.18 U 0.18 U 0.19 U 0.18 U 0.18 U 0.18 U 0.18 U 0.19 U 0.18 U 0.18 U
0.73 U 0.69 U 0.69 U 0.73 U 0.69 U 0.69 U 0.69 U 0.69 U 0.72 U 0.69 U 0.7 U
0.13 U 0.12 U 0.12 U 0.13 UJ 0.12 U 0.12 U 0.12 U 0.12 UJ 0.13 U 0.12 U 0.12 U
0.77 U 0.72 U 0.72 U 0.76 U 0.72 U 0.72 U 0.72 U 0.72 U 0.75 U 0.72 U 0.73 U
0.64 UJ 0.6 U 0.6 U 0.63 U 0.6 U 0.6 U 0.6 U 0.6 U 0.63 U 0.6 U 0.61 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Carbazole -- -- -- ug/l
Chrysene 50 -- 3.4 ug/l
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l
Dibenzofuran -- -- 0.79 ug/l
Diethyl phthalate 17000 -- -- ug/l
Dimethyl phthalate 270000 -- -- ug/l
Di-n-butyl phthalate 2000 -- -- ug/l
Di-n-octyl phthalate -- -- 20 ug/l
Fluoranthene 130 -- 80 ug/l
Fluorene 1100 -- 29 ug/l
Hexachlorobenzene 0.2 1 0.0098 ug/l
Hexachlorobutadiene 5 -- 0.14 ug/l
Hexachlorocyclopentadiene 50 50 0.041 ug/l
Hexachloroethane 30 -- 0.33 ug/l
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l
Isophorone 400 -- 78 ug/l
Naphthalene 100 -- 0.17 ug/l
Nitrobenzene 17 -- 0.14 ug/l
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l
N-Nitrosodiphenylamine 33 -- 12 ug/l
Pentachlorophenol 1 1 0.041 ug/l
Phenanthrene -- -- -- ug/l
Phenol 300 -- 580 ug/l
Pyrene 830 -- 12 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-044 CFMW-044 CFMW-044b CFMW-044b CFMW-044b CFMW-044b CFMW-045 CFMW-045 CFMW-045 CFMW-045 CFMW-047
03/28/2017 06/21/2017 09/19/2016 12/19/2016 03/24/2017 06/23/2017 09/15/2016 12/14/2016 03/23/2017 06/28/2017 09/14/2016

CFMW-044-GW CFMW-044-GW CFMW-044b-GW CFMW-044b-GW CFMW-044b-GW CFMW-044b-GW CFMW-045-GW CFMW-045-GW CFMW-045-GW CFMW-045-GW CFMW-047-GW
N N N N N N N N N N N
T T T T T T T T T T T

0.9 U 0.85 U 0.85 U 0.9 U 0.85 U 0.85 U 0.85 U 0.85 U 0.89 U 0.85 U 0.87 U
0.71 U 0.67 U 0.67 U 0.71 U 0.67 U 0.67 U 0.67 U 0.67 U 0.7 U 0.67 U 0.68 U

0.096 U 0.09 U 0.09 U 0.095 U 0.09 U 0.09 U 0.09 U 0.09 U 0.094 U 0.09 U 0.092 U
0.9 U 0.85 U 0.85 U 0.9 U 0.85 U 0.85 U 0.85 U 0.85 U 0.89 U 0.85 U 0.87 U
1.1 UJ 1 U 1 U 1.1 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 UJ 0.98 U 0.98 U 1 UJ 0.98 U 0.98 U 0.98 U 0.98 U 1 U 0.98 U 1 U

0.87 U 0.82 U 0.82 U 0.86 U 0.82 UJ 0.82 U 0.82 U 0.82 U 0.86 U 0.82 U 0.84 U
0.73 U 0.69 U 0.69 U 0.73 U 0.69 U 0.69 U 0.69 U 0.69 U 0.72 U 0.69 U 0.7 U
0.77 U 0.72 U 0.72 U 0.76 U 0.72 U 0.72 U 0.72 U 0.72 U 0.75 U 0.72 U 0.73 U
0.85 U 0.8 U 0.8 U 0.84 U 0.8 U 0.8 U 0.8 U 0.8 U 0.84 U 0.8 U 0.82 U
0.5 U 0.47 U 0.47 U 0.5 U 0.47 U 0.47 U 0.47 U 0.47 U 0.49 U 0.47 U 0.48 U

0.81 U 0.76 U 0.76 U 0.8 U 0.76 U 0.76 U 0.76 U 0.76 U 0.79 U 0.76 U 0.78 U
0.65 U 0.61 U 0.61 U 0.64 U 0.61 UJ 0.61 U 0.61 U 0.61 U 0.64 U 0.61 U 0.62 U

0.096 U 0.09 U 0.09 U 0.095 U 0.09 U 0.09 U 0.09 U 0.09 U 0.094 U 0.09 U 0.092 U
0.22 U 0.21 U 0.21 U 0.22 U 0.21 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.21 U
0.71 U 0.67 U 0.67 U 0.71 U 0.67 U 0.67 U 0.67 U 0.67 U 0.7 U 0.67 U 0.68 U
0.85 U 0.8 U 0.8 U 0.84 U 0.8 U 0.8 U 0.8 U 0.8 U 0.84 U 0.8 U 0.82 U
0.52 U 0.49 U 0.49 U 0.52 U 0.49 U 0.49 U 0.49 U 0.49 U 0.51 U 0.49 U 0.5 U
0.88 U 0.83 U 0.83 U 0.88 U 0.83 U 0.83 U 0.83 UJ 0.83 U 0.87 U 0.83 U 0.85 UJ
0.79 U 0.74 U 0.74 U 0.78 U 0.74 U 0.74 U 0.74 U 0.74 UJ 0.77 U 0.74 U 0.76 U
2.3 U 2.2 U 2.2 U 2.3 U 2.2 U 2.2 U 2.2 U 2.2 UJ 2.3 U 2.2 U 2.2 R

0.69 U 0.65 U 0.65 U 0.69 U 0.65 U 0.65 U 0.65 U 0.65 U 0.68 U 0.65 U 0.66 U
0.44 U 3.9 J 0.41 U 0.43 U 0.41 U 0.41 U 0.41 U 0.41 U 0.43 U 0.41 U 0.42 U
0.88 UJ 0.83 U 0.83 U 0.88 U 0.83 U 0.83 U 0.83 U 0.83 U 0.87 U 0.83 U 0.85 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l
1,4-Dioxane -- -- 0.46 ug/l
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l
2,4,5-Trichlorophenol 1800 -- 120 ug/l
2,4,6-Trichlorophenol 30 -- 1.2 ug/l
2,4-Dichlorophenol 77 -- 4.6 ug/l
2,4-Dimethylphenol 380 -- 36 ug/l
2,4-Dinitrophenol 69 -- 3.9 ug/l
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l
2-Chloronaphthalene 1000 -- -- ug/l
2-Chlorophenol 81 -- 9.1 ug/l
2-Methylnaphthalene -- -- 3.6 ug/l
2-Methylphenol -- -- -- ug/l
2-Nitroaniline -- -- 19 ug/l
2-Nitrophenol -- -- -- ug/l
3 & 4 Methylphenol -- -- -- ug/l
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l
3-Nitroaniline -- -- -- ug/l
4,6-Dinitro-2-methylphenol 13 -- -- ug/l
4-Bromophenyl phenyl ether -- -- -- ug/l
4-Chloro-3-methylphenol 3000 -- -- ug/l
4-Chloroaniline -- -- 0.37 ug/l
4-Chlorophenyl phenyl ether -- -- -- ug/l
4-Nitroaniline -- -- 3.8 ug/l
4-Nitrophenol 60 -- -- ug/l
Acenaphthene 670 -- 53 ug/l
Acenaphthylene -- -- -- ug/l
Acetophenone -- -- 190 ug/l
Anthracene 2100 -- 180 ug/l
Atrazine 3 3 0.3 ug/l
Benzaldehyde -- -- 190 ug/l
Benzo[a]anthracene 0.5 -- -- ug/l
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l
Benzo[g,h,i]perylene -- -- -- ug/l
Benzo[k]fluoranthene 5 -- 0.34 ug/l
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l
Butyl benzyl phthalate 1500 -- 16 ug/l
Caprolactam -- -- 990 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-047 CFMW-047 CFMW-047 CFMW-049 CFMW-049 CFMW-049 CFMW-049 CFMW-049 CFMW-050 CFMW-050 CFMW-050 CFMW-050
12/15/2016 03/23/2017 06/21/2017 09/21/2016 12/15/2016 12/15/2016 03/23/2017 06/21/2017 09/19/2016 12/15/2016 03/23/2017 06/21/2017

CFMW-047-GW CFMW-047-GW CFMW-047-GW CFMW-049-GW CFMW-049-GW CFMW-DUP6-GW CFMW-049-GW CFMW-049-GW CFMW-050-GW CFMW-050-GW CFMW-050-GW CFMW-050-GW
N N N N N FD N N N N N N
T T T T T T T T T T T T

0.65 UJ 0.66 U 0.63 U 0.63 U 0.64 UJ 0.65 UJ 0.66 U 0.63 U 0.63 U 0.66 UJ 0.66 U 0.63 U
0.45 UJ 0.45 U 0.43 U 0.43 U 0.44 UJ 0.44 UJ 0.45 U 0.43 U 0.43 U 0.45 UJ 0.45 U 0.43 U
3.2 U 3.2 U 3.1 U 3.1 UJ 3.2 U 3.2 U 3.2 U 3.1 U 3.1 U 3.3 U 3.2 U 3.1 U

0.96 U 0.97 U 0.93 U 0.93 U 0.95 U 0.96 U 0.97 U 0.93 U 0.93 U 0.97 U 0.97 U 0.93 U
0.72 U 0.72 U 0.69 U 0.69 U 0.7 U 0.71 U 0.72 U 0.69 U 0.69 U 0.72 U 0.72 U 0.69 U
0.51 U 0.51 U 0.49 U 0.49 U 0.5 U 0.5 U 0.51 U 0.49 U 0.49 U 0.51 U 0.51 U 0.49 U
0.55 U 0.55 U 0.53 U 0.53 U 0.54 U 0.55 U 0.55 U 0.53 U 0.53 U 0.55 U 0.55 U 0.53 U
0.65 U 0.66 U 0.63 U 0.63 U 0.64 U 0.65 U 0.66 U 0.63 U 0.63 U 0.66 U 0.66 U 0.63 U
0.94 U 0.95 U 0.91 U 0.91 U 0.93 U 0.94 U 0.95 U 0.91 U 0.91 U 0.95 U 0.95 U 0.91 U
2.5 U 2.5 U 2.4 U 2.4 U 2.4 U 2.4 U 2.5 U 2.4 U 2.4 U 2.5 U 2.5 U 2.4 U
1.1 U 1.1 U 1 U 1 U 1.1 U 1.1 U 1.1 U 1 U 1 U 1.1 U 1.1 U 1 U

0.91 U 0.92 U 0.88 U 0.88 U 0.9 U 0.91 U 0.92 U 0.88 U 0.88 U 0.92 U 0.92 U 0.88 U
0.63 U 0.64 U 0.61 U 0.61 U 0.62 U 0.63 U 0.64 U 0.61 U 0.61 U 0.64 U 0.64 U 0.61 U
0.77 U 0.77 U 0.74 U 0.74 U 0.76 U 0.76 U 0.77 U 0.74 U 0.74 U 0.77 U 0.77 U 0.74 U
0.91 U 0.92 U 0.88 U 0.88 U 0.9 U 0.91 U 0.92 U 0.88 U 0.88 U 0.92 U 0.92 U 0.88 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.67 U 0.68 U 0.65 U 0.65 U 0.66 U 0.67 U 0.68 U 0.65 U 0.65 U 0.68 U 0.68 U 0.65 U
0.61 U 0.61 U 0.59 U 0.59 U 0.6 U 0.61 U 0.61 U 0.59 U 0.59 U 0.62 U 0.61 U 0.59 U
0.91 U 0.92 U 0.88 U 0.88 U 0.9 U 0.91 U 0.92 U 0.88 U 0.88 U 0.92 U 0.92 U 0.88 U
1.1 U 1.1 U 1 U 1 U 1.1 U 1.1 U 1.1 U 1 U 1 U 1.1 U 1.1 U 1 U

0.85 U 0.85 U 0.82 U 0.82 U 0.84 U 0.84 U 0.85 U 0.82 U 0.82 U 0.86 U 0.85 U 0.82 U
2.1 U 2.1 U 2 U 2 U 2.1 U 2.1 U 2.1 U 2 U 2 U 2.1 U 2.1 U 2 U
1.1 U 1.1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 U 1.1 U 1 U

0.79 U 0.79 U 0.76 U 0.76 U 0.78 U 0.78 U 0.79 U 0.76 U 0.76 U 0.79 U 0.79 U 0.76 U
0.76 U 0.76 U 0.73 U 0.73 U 0.74 U 0.75 U 0.76 U 0.73 U 0.73 U 0.76 U 0.76 U 0.73 U

1 U 1 U 0.96 U 0.96 U 0.98 U 0.99 U 1 U 0.96 U 0.96 U 1 U 1 U 0.96 U
0.5 U 0.5 U 0.48 U 0.48 U 0.49 U 0.49 U 0.5 U 0.48 U 0.48 U 0.5 U 0.5 U 0.48 U
4.8 U 4.8 U 4.7 U 4.7 U 4.7 U 4.8 U 4.8 U 4.7 U 4.7 U 4.9 U 4.8 U 4.7 U

0.91 UJ 0.92 U 0.88 U 0.88 U 0.9 UJ 0.91 UJ 0.92 U 0.88 U 0.88 U 0.92 UJ 0.92 U 0.88 U
0.67 U 0.68 U 0.65 U 0.65 U 0.66 U 0.67 U 0.68 U 0.65 U 0.65 U 0.68 U 0.68 U 0.65 U
1.1 U 1.1 U 1 U 1 U 1.1 U 1.1 U 1.1 U 1 U 1 U 1.1 U 1.1 U 1 U

0.59 U 0.59 U 0.57 U 0.57 U 0.58 U 0.59 U 0.59 U 0.57 U 0.57 U 0.6 U 0.59 U 0.57 U
0.8 U 0.8 U 0.77 U 0.77 U 0.79 U 0.79 U 0.8 U 0.77 U 0.77 U 0.81 U 0.8 U 0.77 U

0.89 U 0.9 U 0.86 U 0.86 U 0.88 U 0.88 U 0.9 U 0.86 U 0.86 U 0.9 U 0.9 U 0.86 U
0.57 U 0.57 U 0.55 U 0.55 U 0.56 U 0.57 U 0.57 U 0.55 U 0.55 U 0.58 U 0.57 U 0.55 U
0.17 U 0.17 U 0.16 U 0.16 U 0.16 U 0.16 U 0.17 U 0.16 U 0.16 U 0.17 U 0.17 U 0.16 U
0.46 U 0.46 U 0.44 U 0.44 U 0.45 U 0.45 U 0.46 U 0.44 U 0.44 U 0.46 U 0.46 U 0.44 U
0.78 U 0.78 U 0.75 U 0.75 U 0.77 U 0.77 U 0.78 U 0.75 U 0.75 U 0.78 U 0.78 U 0.75 U
0.19 U 0.19 U 0.18 U 0.18 U 0.18 U 0.19 U 0.19 U 0.18 U 0.18 U 0.19 U 0.19 U 0.18 U
0.72 U 0.72 U 0.69 U 0.69 U 0.7 U 0.71 U 0.72 U 0.69 U 0.69 U 0.72 U 0.72 U 0.69 U
0.12 UJ 0.13 U 0.12 U 0.12 U 0.12 UJ 0.12 UJ 0.13 U 0.12 U 0.12 U 0.13 UJ 0.13 U 0.12 U
0.75 U 0.75 U 0.72 U 0.72 U 0.73 U 0.74 U 0.75 U 0.72 U 0.72 U 0.75 U 0.75 U 0.72 U
0.62 U 0.63 U 0.6 U 0.6 U 0.61 U 0.62 U 0.63 U 0.6 U 0.6 U 0.63 U 0.63 U 0.6 U
1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Carbazole -- -- -- ug/l
Chrysene 50 -- 3.4 ug/l
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l
Dibenzofuran -- -- 0.79 ug/l
Diethyl phthalate 17000 -- -- ug/l
Dimethyl phthalate 270000 -- -- ug/l
Di-n-butyl phthalate 2000 -- -- ug/l
Di-n-octyl phthalate -- -- 20 ug/l
Fluoranthene 130 -- 80 ug/l
Fluorene 1100 -- 29 ug/l
Hexachlorobenzene 0.2 1 0.0098 ug/l
Hexachlorobutadiene 5 -- 0.14 ug/l
Hexachlorocyclopentadiene 50 50 0.041 ug/l
Hexachloroethane 30 -- 0.33 ug/l
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l
Isophorone 400 -- 78 ug/l
Naphthalene 100 -- 0.17 ug/l
Nitrobenzene 17 -- 0.14 ug/l
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l
N-Nitrosodiphenylamine 33 -- 12 ug/l
Pentachlorophenol 1 1 0.041 ug/l
Phenanthrene -- -- -- ug/l
Phenol 300 -- 580 ug/l
Pyrene 830 -- 12 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-047 CFMW-047 CFMW-047 CFMW-049 CFMW-049 CFMW-049 CFMW-049 CFMW-049 CFMW-050 CFMW-050 CFMW-050 CFMW-050
12/15/2016 03/23/2017 06/21/2017 09/21/2016 12/15/2016 12/15/2016 03/23/2017 06/21/2017 09/19/2016 12/15/2016 03/23/2017 06/21/2017

CFMW-047-GW CFMW-047-GW CFMW-047-GW CFMW-049-GW CFMW-049-GW CFMW-DUP6-GW CFMW-049-GW CFMW-049-GW CFMW-050-GW CFMW-050-GW CFMW-050-GW CFMW-050-GW
N N N N N FD N N N N N N
T T T T T T T T T T T T

0.88 U 0.89 U 0.85 U 0.85 U 0.87 U 0.87 U 0.89 U 0.85 U 0.85 U 0.89 U 0.89 U 0.85 U
0.7 U 0.7 U 0.67 U 0.67 U 0.68 U 0.69 U 0.7 U 0.67 U 0.67 U 0.7 U 0.7 U 0.67 U

0.093 U 0.094 U 0.09 U 0.09 U 0.092 U 0.093 U 0.094 U 0.09 U 0.09 U 0.094 U 0.094 U 0.09 U
0.88 U 0.89 U 0.85 U 0.85 U 0.87 U 0.87 U 0.89 U 0.85 U 0.85 U 0.89 U 0.89 U 0.85 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 0.98 U 0.98 U 1 U 1 U 1 U 0.98 U 0.98 U 1 U 1 U 0.98 U

0.85 U 0.85 U 0.82 U 0.82 U 0.84 U 0.84 U 0.85 U 0.82 U 0.82 U 0.86 U 0.85 U 0.82 U
0.72 U 0.72 U 0.69 U 0.69 U 0.7 U 0.71 U 0.72 U 0.69 U 0.69 U 0.72 U 0.72 U 0.69 U
0.75 U 0.75 U 0.72 U 0.72 U 0.73 U 0.74 U 0.75 U 0.72 U 0.72 U 0.75 U 0.75 U 0.72 U
0.83 U 0.83 U 0.8 U 0.8 U 0.82 U 0.82 U 0.83 U 0.8 U 0.8 U 0.84 U 0.83 U 0.8 U
0.49 U 0.49 U 0.47 U 0.47 U 0.48 U 0.48 U 0.49 U 0.47 U 0.47 U 0.49 U 0.49 U 0.47 U
0.79 U 0.79 U 0.76 U 0.76 U 0.78 U 0.78 U 0.79 U 0.76 U 0.76 U 0.79 U 0.79 U 0.76 U
0.63 U 0.64 U 0.61 U 0.61 U 0.62 U 0.63 U 0.64 U 0.61 U 0.61 U 0.64 U 0.64 U 0.61 U

0.093 U 0.094 U 0.09 U 0.09 U 0.092 U 0.093 U 0.094 U 0.09 U 0.09 U 0.094 U 0.094 U 0.09 U
0.22 U 0.22 U 0.21 U 0.21 U 0.21 U 0.22 U 0.22 U 0.21 U 0.21 U 0.22 U 0.22 U 0.21 U
0.7 U 0.7 U 0.67 U 0.67 U 0.68 U 0.69 U 0.7 U 0.67 U 0.67 U 0.7 U 0.7 U 0.67 U

0.83 U 0.83 U 0.8 U 0.8 U 0.82 U 0.82 U 0.83 U 0.8 U 0.8 U 0.84 U 0.83 U 0.8 U
0.51 U 0.51 U 0.49 U 0.49 U 0.5 U 0.5 U 0.51 U 0.49 U 0.49 U 0.51 U 0.51 U 0.49 U
0.86 U 0.86 U 0.83 U 0.83 U 0.85 U 0.85 U 0.86 U 0.83 U 0.83 U 0.87 U 0.86 U 0.83 U
0.77 U 0.77 U 0.74 U 0.74 U 0.76 U 0.76 U 0.77 U 0.74 U 0.74 U 0.77 U 0.77 U 0.74 U
2.3 UJ 2.3 U 2.2 U 2.2 U 2.2 UJ 2.2 UJ 2.3 U 2.2 U 2.2 U 2.3 UJ 2.3 U 2.2 U
0.67 U 0.68 U 0.65 U 0.65 U 0.66 U 0.67 U 0.68 U 0.65 U 0.65 U 0.68 U 0.68 U 0.65 U
0.43 U 0.43 U 0.41 U 0.41 U 0.42 U 0.42 U 0.43 U 0.41 U 0.41 U 0.43 U 0.43 U 0.41 U
0.86 U 0.86 U 0.83 U 0.83 U 0.85 U 0.85 U 0.86 U 0.83 U 0.83 U 0.87 U 0.86 U 0.83 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l
1,4-Dioxane -- -- 0.46 ug/l
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l
2,4,5-Trichlorophenol 1800 -- 120 ug/l
2,4,6-Trichlorophenol 30 -- 1.2 ug/l
2,4-Dichlorophenol 77 -- 4.6 ug/l
2,4-Dimethylphenol 380 -- 36 ug/l
2,4-Dinitrophenol 69 -- 3.9 ug/l
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l
2-Chloronaphthalene 1000 -- -- ug/l
2-Chlorophenol 81 -- 9.1 ug/l
2-Methylnaphthalene -- -- 3.6 ug/l
2-Methylphenol -- -- -- ug/l
2-Nitroaniline -- -- 19 ug/l
2-Nitrophenol -- -- -- ug/l
3 & 4 Methylphenol -- -- -- ug/l
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l
3-Nitroaniline -- -- -- ug/l
4,6-Dinitro-2-methylphenol 13 -- -- ug/l
4-Bromophenyl phenyl ether -- -- -- ug/l
4-Chloro-3-methylphenol 3000 -- -- ug/l
4-Chloroaniline -- -- 0.37 ug/l
4-Chlorophenyl phenyl ether -- -- -- ug/l
4-Nitroaniline -- -- 3.8 ug/l
4-Nitrophenol 60 -- -- ug/l
Acenaphthene 670 -- 53 ug/l
Acenaphthylene -- -- -- ug/l
Acetophenone -- -- 190 ug/l
Anthracene 2100 -- 180 ug/l
Atrazine 3 3 0.3 ug/l
Benzaldehyde -- -- 190 ug/l
Benzo[a]anthracene 0.5 -- -- ug/l
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l
Benzo[g,h,i]perylene -- -- -- ug/l
Benzo[k]fluoranthene 5 -- 0.34 ug/l
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l
Butyl benzyl phthalate 1500 -- 16 ug/l
Caprolactam -- -- 990 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-053 CFMW-053 CFMW-053 CFMW-054 CFMW-054 CFMW-054 CFMW-054 CFMW-061 CFMW-061 CFMW-061 CFMW-061 CFMW-061
09/14/2016 12/12/2016 06/28/2017 09/14/2016 12/12/2016 03/22/2017 06/21/2017 09/15/2016 12/07/2016 12/07/2016 03/23/2017 06/23/2017

CFMW-053-GW CFMW-053-GW CFMW-053-GW CFMW-054-GW CFMW-054-GW CFMW-054-GW CFMW-054-GW CFMW-061-GW CFMW-061-GW CFMW-DUP5-GW CFMW-061-GW CFMW-061-GW
N N N N N N N N N FD N N
T T T T T T T T T T T T

0.66 U 0.63 U 0.63 U 0.66 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.66 U 0.63 U
0.45 U 0.43 U 0.43 U 0.45 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.45 U 0.43 U
3.3 U 3.1 U 3.1 U 3.2 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.3 U 3.1 U

0.97 U 0.93 U 0.93 U 0.97 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U 0.97 U 0.93 UJ
0.72 U 0.69 U 0.69 U 0.72 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.72 U 0.69 U
0.51 U 0.49 U 0.49 U 0.51 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.51 U 0.49 U
0.55 U 0.53 U 0.53 U 0.55 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.55 U 0.53 U
0.66 U 0.63 U 0.63 U 0.66 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.66 U 0.63 U
0.95 U 0.91 U 0.91 U 0.95 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.95 U 0.91 U
2.5 UJ 2.4 U 2.4 U 2.5 UJ 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.5 U 2.4 U
1.1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U

0.92 U 0.88 U 0.88 U 0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.92 U 0.88 U
0.64 U 0.61 U 0.61 U 0.64 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.64 U 0.61 U
0.77 U 0.74 U 0.74 U 0.77 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.77 U 0.74 U
0.92 U 0.88 U 0.88 U 0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.92 U 0.88 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.68 UJ 0.65 U 0.65 U 0.68 UJ 0.65 U 0.65 U 0.65 U 0.65 UJ 0.65 U 0.65 U 0.68 U 0.65 UJ
0.62 U 0.59 U 0.59 U 0.61 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.62 U 0.59 U
0.92 UJ 0.88 U 0.88 U 0.92 UJ 0.88 U 0.88 U 0.88 U 0.88 UJ 0.88 U 0.88 U 0.92 U 0.88 U
1.1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U

0.86 U 0.82 U 0.82 U 0.85 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.86 U 0.82 U
2.1 U 2 U 2 U 2.1 U 2 U 2 U 2 U 2 U 2 U 2 U 2.1 U 2 U
1.1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U

0.79 U 0.76 U 0.76 U 0.79 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.79 U 0.76 U
0.76 U 0.73 U 0.73 U 0.76 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.76 U 0.73 U

1 U 0.96 U 0.96 U 1 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 1 U 0.96 U
0.5 U 0.48 U 0.48 U 0.5 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.5 U 0.48 UJ
4.9 U 4.7 U 4.7 U 4.8 U 4.7 U 4.7 U 4.7 U 4.7 U 4.7 U 4.7 U 4.9 U 4.7 UJ

0.92 U 0.88 U 0.88 U 0.92 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.92 U 0.88 UJ
0.68 U 0.65 U 0.65 U 0.68 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.68 U 0.65 U
1.1 U 1 U 1 U 1.1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U
0.6 U 0.57 U 0.57 U 0.59 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.6 U 0.57 U

0.81 U 0.77 U 0.77 U 0.8 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.81 U 0.77 U
0.9 U 0.86 U 0.86 U 0.9 U 0.86 U 0.86 U 0.86 U 0.86 U 0.86 U 0.86 U 0.9 U 0.86 U

0.58 U 0.55 U 0.55 U 0.57 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.58 U 0.55 U
0.17 U 0.16 U 0.16 U 0.17 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.17 U 0.16 U
0.46 U 0.44 U 0.44 U 0.46 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.46 U 0.44 U
0.78 U 0.75 U 0.75 U 0.78 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.78 U 0.75 U
0.19 U 0.18 U 0.18 U 0.19 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.19 U 0.18 U
0.72 U 0.69 U 0.69 U 0.72 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.72 U 0.69 U
0.13 U 0.12 U 0.12 U 0.13 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.13 U 0.12 U
0.75 U 0.72 U 0.72 U 0.75 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.75 U 0.72 U
0.63 U 0.6 U 0.6 U 0.63 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.63 U 0.6 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Carbazole -- -- -- ug/l
Chrysene 50 -- 3.4 ug/l
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l
Dibenzofuran -- -- 0.79 ug/l
Diethyl phthalate 17000 -- -- ug/l
Dimethyl phthalate 270000 -- -- ug/l
Di-n-butyl phthalate 2000 -- -- ug/l
Di-n-octyl phthalate -- -- 20 ug/l
Fluoranthene 130 -- 80 ug/l
Fluorene 1100 -- 29 ug/l
Hexachlorobenzene 0.2 1 0.0098 ug/l
Hexachlorobutadiene 5 -- 0.14 ug/l
Hexachlorocyclopentadiene 50 50 0.041 ug/l
Hexachloroethane 30 -- 0.33 ug/l
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l
Isophorone 400 -- 78 ug/l
Naphthalene 100 -- 0.17 ug/l
Nitrobenzene 17 -- 0.14 ug/l
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l
N-Nitrosodiphenylamine 33 -- 12 ug/l
Pentachlorophenol 1 1 0.041 ug/l
Phenanthrene -- -- -- ug/l
Phenol 300 -- 580 ug/l
Pyrene 830 -- 12 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-053 CFMW-053 CFMW-053 CFMW-054 CFMW-054 CFMW-054 CFMW-054 CFMW-061 CFMW-061 CFMW-061 CFMW-061 CFMW-061
09/14/2016 12/12/2016 06/28/2017 09/14/2016 12/12/2016 03/22/2017 06/21/2017 09/15/2016 12/07/2016 12/07/2016 03/23/2017 06/23/2017

CFMW-053-GW CFMW-053-GW CFMW-053-GW CFMW-054-GW CFMW-054-GW CFMW-054-GW CFMW-054-GW CFMW-061-GW CFMW-061-GW CFMW-DUP5-GW CFMW-061-GW CFMW-061-GW
N N N N N N N N N FD N N
T T T T T T T T T T T T

0.89 U 0.85 U 0.85 U 0.89 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.89 U 0.85 U
0.7 U 0.67 U 0.67 U 0.7 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.7 U 0.67 U

0.094 U 0.09 U 0.09 U 0.094 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.094 U 0.09 U
0.89 U 0.85 U 0.85 U 0.89 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.89 U 0.85 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.98 U 0.98 U 1 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 1 U 0.98 U

0.86 U 0.82 U 0.82 U 0.85 U 0.82 U 0.82 U 0.82 U 0.82 U 1.1 J 0.82 U 0.86 U 0.82 U
0.72 U 0.69 U 0.69 U 0.72 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.72 U 0.69 U
0.75 U 0.72 U 0.72 U 0.75 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.75 U 0.72 U
0.84 U 0.8 U 0.8 U 0.83 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.84 U 0.8 U
0.49 U 0.47 U 0.47 U 0.49 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.49 U 0.47 U
0.79 U 0.76 U 0.76 U 0.79 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.79 U 0.76 U
0.64 U 0.61 U 0.61 U 0.64 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.64 U 0.61 U

0.094 U 0.09 U 0.09 U 0.094 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.094 U 0.09 U
0.22 U 0.21 U 0.21 U 0.22 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U
0.7 U 0.67 U 0.67 U 0.7 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.7 U 0.67 U

0.84 U 0.8 U 0.8 U 0.83 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.84 U 0.8 U
0.51 U 0.49 U 0.49 U 0.51 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.51 U 0.49 U
0.87 UJ 0.83 U 0.83 U 0.86 UJ 0.83 U 0.83 U 0.83 U 0.83 UJ 0.83 U 0.83 U 0.87 U 0.83 U
0.77 U 0.74 U 0.74 U 0.77 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.77 U 0.74 U
2.3 R 2.2 U 2.2 U 2.3 R 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.3 U 2.2 U

0.68 U 0.65 U 0.65 U 0.68 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.68 U 0.65 U
0.43 U 0.41 U 0.41 U 0.43 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.43 U 0.41 U
0.87 U 0.83 U 0.83 U 0.86 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.87 U 0.83 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l
1,4-Dioxane -- -- 0.46 ug/l
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l
2,4,5-Trichlorophenol 1800 -- 120 ug/l
2,4,6-Trichlorophenol 30 -- 1.2 ug/l
2,4-Dichlorophenol 77 -- 4.6 ug/l
2,4-Dimethylphenol 380 -- 36 ug/l
2,4-Dinitrophenol 69 -- 3.9 ug/l
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l
2-Chloronaphthalene 1000 -- -- ug/l
2-Chlorophenol 81 -- 9.1 ug/l
2-Methylnaphthalene -- -- 3.6 ug/l
2-Methylphenol -- -- -- ug/l
2-Nitroaniline -- -- 19 ug/l
2-Nitrophenol -- -- -- ug/l
3 & 4 Methylphenol -- -- -- ug/l
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l
3-Nitroaniline -- -- -- ug/l
4,6-Dinitro-2-methylphenol 13 -- -- ug/l
4-Bromophenyl phenyl ether -- -- -- ug/l
4-Chloro-3-methylphenol 3000 -- -- ug/l
4-Chloroaniline -- -- 0.37 ug/l
4-Chlorophenyl phenyl ether -- -- -- ug/l
4-Nitroaniline -- -- 3.8 ug/l
4-Nitrophenol 60 -- -- ug/l
Acenaphthene 670 -- 53 ug/l
Acenaphthylene -- -- -- ug/l
Acetophenone -- -- 190 ug/l
Anthracene 2100 -- 180 ug/l
Atrazine 3 3 0.3 ug/l
Benzaldehyde -- -- 190 ug/l
Benzo[a]anthracene 0.5 -- -- ug/l
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l
Benzo[g,h,i]perylene -- -- -- ug/l
Benzo[k]fluoranthene 5 -- 0.34 ug/l
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l
Butyl benzyl phthalate 1500 -- 16 ug/l
Caprolactam -- -- 990 ug/l

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-064 CFMW-064 CFMW-064 CFMW-064 CFMW-064
09/15/2016 12/07/2016 03/23/2017 06/23/2017 06/23/2017

CFMW-064-GW CFMW-064-GW CFMW-064-GW CFMW-064-GW CFMW-DUP14-GW
N N N N FD
T T T T T

0.63 U 0.63 U 0.66 U 0.63 U 0.63 U
0.43 U 0.43 U 0.45 U 0.43 U 0.43 U
3.1 U 3.1 U 3.3 U 3.1 U 3.1 U

0.93 U 0.93 U 0.98 U 0.93 U 0.93 UJ
0.69 U 0.69 U 0.72 U 0.69 U 0.69 U
0.49 U 0.49 U 0.51 U 0.49 U 0.49 U
0.53 U 0.53 U 0.56 U 0.53 U 0.53 U
0.63 U 0.63 U 0.66 U 0.63 U 0.63 U
0.91 U 0.91 U 0.96 U 0.91 U 0.91 U
2.4 U 2.4 U 2.5 U 2.4 U 2.4 U
1 U 1 U 1.1 U 1 U 1 U

0.88 U 0.88 U 0.92 U 0.88 U 0.88 U
0.61 U 0.61 U 0.64 U 0.61 U 0.61 U
0.74 U 0.74 U 0.78 U 0.74 U 0.74 U
0.88 U 0.88 U 0.92 U 0.88 U 0.88 U
1.3 U 1.3 U 1.4 U 1.3 U 1.3 U

0.65 UJ 0.65 U 0.68 U 0.65 U 0.65 UJ
0.59 U 0.59 U 0.62 U 0.59 U 0.59 U
0.88 UJ 0.88 U 0.92 U 0.88 U 0.88 U

1 U 1 U 1.1 U 1 U 1 U
0.82 U 0.82 U 0.86 U 0.82 U 0.82 U

2 U 2 U 2.1 U 2 U 2 U
1 U 1 U 1.1 U 1 U 1 U

0.76 U 0.76 U 0.8 U 0.76 U 0.76 U
0.73 U 0.73 U 0.77 U 0.73 U 0.73 U
0.96 U 0.96 U 1 U 0.96 U 0.96 U
0.48 U 0.48 U 0.5 U 0.48 U 0.48 UJ
4.7 U 4.7 U 4.9 U 4.7 U 4.7 UJ

0.88 U 0.88 U 0.92 U 0.88 U 0.88 UJ
0.65 U 0.65 U 0.68 U 0.65 U 0.65 U

1 U 1 U 1.1 U 1 U 1 U
0.57 U 0.57 U 0.6 U 0.57 U 0.57 U
0.77 U 0.77 U 0.81 U 0.77 U 0.77 U
0.86 U 0.86 U 0.9 U 0.86 UJ 0.86 U
0.55 U 0.55 U 0.58 U 0.55 U 0.55 U
0.16 U 0.16 U 0.17 U 0.16 U 0.16 U
0.44 U 0.44 U 0.46 U 0.44 U 0.44 U
0.75 U 0.75 U 0.79 U 0.75 U 0.75 U
0.18 U 0.18 U 0.19 U 0.18 U 0.18 U
0.69 U 0.69 U 0.72 U 0.69 U 0.69 U
0.12 U 0.12 U 0.13 U 0.12 U 0.12 U
0.72 U 0.72 U 0.76 U 0.72 U 0.72 U
0.6 U 0.6 U 0.63 U 0.6 U 0.6 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Carbazole -- -- -- ug/l
Chrysene 50 -- 3.4 ug/l
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l
Dibenzofuran -- -- 0.79 ug/l
Diethyl phthalate 17000 -- -- ug/l
Dimethyl phthalate 270000 -- -- ug/l
Di-n-butyl phthalate 2000 -- -- ug/l
Di-n-octyl phthalate -- -- 20 ug/l
Fluoranthene 130 -- 80 ug/l
Fluorene 1100 -- 29 ug/l
Hexachlorobenzene 0.2 1 0.0098 ug/l
Hexachlorobutadiene 5 -- 0.14 ug/l
Hexachlorocyclopentadiene 50 50 0.041 ug/l
Hexachloroethane 30 -- 0.33 ug/l
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l
Isophorone 400 -- 78 ug/l
Naphthalene 100 -- 0.17 ug/l
Nitrobenzene 17 -- 0.14 ug/l
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l
N-Nitrosodiphenylamine 33 -- 12 ug/l
Pentachlorophenol 1 1 0.041 ug/l
Phenanthrene -- -- -- ug/l
Phenol 300 -- 580 ug/l
Pyrene 830 -- 12 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

CFMW-064 CFMW-064 CFMW-064 CFMW-064 CFMW-064
09/15/2016 12/07/2016 03/23/2017 06/23/2017 06/23/2017

CFMW-064-GW CFMW-064-GW CFMW-064-GW CFMW-064-GW CFMW-DUP14-GW
N N N N FD
T T T T T

0.85 U 0.85 U 0.89 U 0.85 U 0.85 U
0.67 U 0.67 U 0.7 U 0.67 U 0.67 U
0.09 U 0.09 U 0.095 U 0.09 U 0.09 U
0.85 U 0.85 U 0.89 U 0.85 U 0.85 U

1 U 1 U 1.1 U 1 U 1 U
0.98 U 0.98 U 1 U 0.98 U 0.98 U
0.82 U 0.82 U 0.86 U 0.82 U 0.82 U
0.69 U 0.69 U 0.72 U 0.69 U 0.69 U
0.72 U 0.72 U 0.76 U 0.72 U 0.72 U
0.8 U 0.8 U 0.84 U 0.8 U 0.8 U

0.47 U 0.47 U 0.49 U 0.47 U 0.47 U
0.76 U 0.76 U 0.8 U 0.76 U 0.76 U
0.61 U 0.61 U 0.64 U 0.61 UJ 0.61 U
0.09 U 0.09 U 0.095 U 0.09 U 0.09 U
0.21 U 0.21 U 0.22 U 0.21 U 0.21 U
0.67 U 0.67 U 0.7 U 0.67 U 0.67 U
0.8 U 0.8 U 0.84 U 0.8 U 0.8 U

0.49 U 0.49 U 0.51 U 0.49 U 0.49 U
0.83 UJ 0.83 U 0.87 U 0.83 U 0.83 U
0.74 U 0.74 U 0.78 U 0.74 U 0.74 U
2.2 U 2.2 U 2.3 U 2.2 U 2.2 U

0.65 U 0.65 U 0.68 U 0.65 U 0.65 U
0.41 U 0.41 U 0.43 U 0.41 U 0.41 U
0.83 U 0.83 U 0.87 U 0.83 U 0.83 U
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CFMW-001 CFMW-001 CFMW-001 CFMW-001 CFMW-001 CFMW-001 CFMW-001 CFMW-001 CFMW-002 CFMW-002 CFMW-002 CFMW-002
09/20/2016 09/20/2016 12/12/2016 12/12/2016 03/20/2017 03/20/2017 06/19/2017 06/19/2017 09/12/2016 09/12/2016 03/24/2017 03/24/2017

CFMW-001-GW CFMW-001-GW CFMW-001-GW CFMW-001-GW CFMW-001-GW CFMW-001-GW CFMW-001-GW CFMW-001-GW CFMW-002-GW CFMW-002-GW CFMW-002-GW CFMW-002-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l NA 18.2 U NA 18.2 U NA 18.2 U 1020 39.8 J NA 254 NA 18.2 U
Antimony 6 6 0.78 ug/l NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA 0.62 U
Arsenic 10 10 0.052 ug/l NA 0.64 U NA 1.2 J NA 0.86 J 1.9 J 0.84 J NA 0.96 J NA 1.1 J
Barium 1000 2000 380 ug/l NA 228 NA 76.6 NA 71.1 94.1 75 NA 243 NA 318 
Beryllium 4 4 2.5 ug/l NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U
Cadmium 5 5 0.92 ug/l NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U
Calcium -- -- -- ug/l NA 60300 NA 54900 NA 53500 59400 57600 NA 31800 NA 37200 
Chromium 100 100 0.035 ug/l NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.9 J NA 1.4 J
Cobalt -- -- 0.6 ug/l NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 6.1 NA 8.6 
Copper 1300 1300 80 ug/l NA 3.2 J NA 1.8 J NA 1.4 U 1.8 J 1.4 U NA 4.2 NA 3.5 J
Cyanide, Free 200 200 0.15 ug/l NA NA NA NA 1.5 U NA 1.5 U 1.5 U NA NA 306 NA
Cyanide, Total 200 200 0.15 ug/l 2.4 J NA 2 U NA 2 U NA 2 U 2 U 2060 J NA 1370 NA
Iron -- -- 1400 ug/l NA 42.4 U NA 42.4 U NA 42.4 U 1100 277 NA 871 NA 910 
Lead 15 15 15 ug/l NA 0.38 U NA 0.38 U NA 0.38 U 0.85 J 0.38 J NA 0.53 J NA 0.38 U
Magnesium -- -- -- ug/l NA 14100 NA 13100 NA 13200 16600 12500 NA 10900 NA 13800 
Manganese -- -- 43 ug/l NA 2.5 U NA 15.7 NA 24.8 22.5 15.8 NA 26.8 NA 2.5 U
Mercury 2 2 0.063 ug/l NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U
Nickel 100 -- 39 ug/l NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA 1.4 U
Potassium -- -- -- ug/l NA 740 NA 737 NA 676 826 632 NA 1020 NA 1060 
Selenium 50 50 10 ug/l NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA 0.84 J NA 0.82 J
Silver 100 -- 9.4 ug/l NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U
Sodium -- -- -- ug/l NA 8360 NA 4380 NA 4200 4810 4180 NA 173000 NA 191000 
Thallium 2 2 0.02 ug/l NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U
Vanadium -- -- 8.6 ug/l NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA 1.9 U NA 1.9 U
Zinc 2000 -- 600 ug/l NA 7 U NA 7 U NA 7 U 7.7 J 7 U NA 7 U NA 7 U

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-002 CFMW-002 CFMW-003 CFMW-003 CFMW-003 CFMW-003 CFMW-003 CFMW-003 CFMW-003 CFMW-003 CFMW-003a CFMW-003a
06/27/2017 06/27/2017 09/14/2016 09/14/2016 12/09/2016 12/09/2016 03/22/2017 03/22/2017 06/27/2017 06/27/2017 09/20/2016 09/20/2016

CFMW-002-GW CFMW-002-GW CFMW-003-GW CFMW-003-GW CFMW-003-GW CFMW-003-GW CFMW-003-GW CFMW-003-GW CFMW-003-GW CFMW-003-GW CFMW-003a-GW CFMW-003a-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

86.4 18.2 U NA 18.2 U NA 18.2 U NA 23.9 J 279 18.2 U NA 33.8 J
0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.62 J
0.84 J 0.81 J NA 0.64 U NA 0.64 U NA 0.67 J 1.6 J 0.65 J NA 5.2 
199 184 NA 28.6 NA 24.3 NA 20.8 26 20.1 NA 53.3 

0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U
0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U
27800 26400 NA 178000 NA 184000 NA 165000 201000 194000 NA 31000 
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U
2.4 J 2 J NA 1.3 J NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U
1.8 J 1.4 U NA 4.8 NA 1.8 J NA 1.5 J 1.9 J 1.4 U NA 1.4 U
119 47.9 NA NA NA NA 1.5 U NA 1.5 U 1.5 U NA NA
985 883 15.4 NA 19.1 NA 14 NA 13.2 12 2.1 J NA
617 409 NA 42.4 U NA 42.4 U NA 42.4 U 469 42.4 U NA 42.4 U

0.38 U 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U 0.38 U 0.38 U NA 0.38 U
10700 9180 NA 45800 NA 49800 NA 48300 56500 44800 NA 5380 
3.6 J 2.5 U NA 306 NA 209 NA 142 155 129 NA 56.2 

0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U
1.4 U 1.4 U NA 3 J NA 3.1 J NA 2.8 J 3.3 J 2.6 J NA 1.4 U
793 705 NA 2100 NA 2040 NA 1920 2210 1970 NA 3270 

0.73 U 0.73 U NA 7.5 J NA 8.9 J NA 8.9 J 8.6 J 9.1 J NA 0.73 U
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U

97300 77700 NA 322000 NA 360000 NA 320000 372000 295000 NA 17500 
0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U
1.9 U 1.9 U NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA 3.7 J
7 U 7 U NA 7 U NA 7 U NA 7 U 7 U 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-003a CFMW-003a CFMW-003a CFMW-003a CFMW-003a CFMW-003a CFMW-007 CFMW-007 CFMW-007 CFMW-007 CFMW-007 CFMW-007
12/12/2016 12/12/2016 03/20/2017 03/20/2017 06/19/2017 06/19/2017 09/21/2016 09/21/2016 12/12/2016 12/12/2016 03/28/2017 03/28/2017

CFMW-003a-GW CFMW-003a-GW CFMW-003a-GW CFMW-003a-GW CFMW-003a-GW CFMW-003a-GW CFMW-007-GW CFMW-007-GW CFMW-007-GW CFMW-007-GW CFMW-007-GW CFMW-007-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 18.2 U NA 18.2 U 1570 24.4 J NA 18.2 U NA 18.2 U NA 18.2 U
NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U
NA 3.5 NA 2.8 3.6 2.8 NA 0.64 U NA 0.64 U NA 0.64 U
NA 39.9 NA 41.2 63.8 45.5 NA 163 NA 184 NA 169 J
NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U
NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U
NA 28500 NA 31700 36900 36900 NA 50200 NA 56600 NA 54900 J
NA 1.3 U NA 1.3 U 2.3 J 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U
NA 1.4 U NA 1.4 U 3.4 J 1.4 U NA 1.4 U NA 1.4 U NA 1.4 U
NA NA 1.5 U NA 1.5 U 1.5 U NA NA NA NA 1.5 U NA
2 U NA 2 U NA 2 U 2 U 2.1 J NA 2 U NA 4.7 J NA
NA 42.4 U NA 42.4 U 2110 51.6 J NA 42.4 U NA 104 J NA 99.1 J
NA 0.38 U NA 0.38 U 1.2 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U
NA 4870 NA 5980 8510 7140 NA 12800 NA 14100 NA 14200 J
NA 52.6 NA 183 366 308 NA 11.4 NA 80.9 NA 74.7 
NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U
NA 1.4 U NA 1.4 U 1.8 J 1.4 U NA 1.4 U NA 1.4 U NA 1.4 U
NA 4960 NA 3100 2320 2120 NA 579 NA 668 NA 643 
NA 0.73 U NA 1.2 J 0.73 U 1.1 J NA 0.73 U NA 0.73 U NA 0.73 U
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U
NA 19500 NA 14500 14200 12900 NA 3050 NA 5970 NA 3890 
NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U
NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA 1.9 U NA 1.9 U NA 1.9 U
NA 7 U NA 7 U 14.2 J 7 U NA 7 U NA 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-007 CFMW-007 CFMW-008 CFMW-008 CFMW-008 CFMW-008 CFMW-008 CFMW-008 CFMW-008 CFMW-008 CFMW-008a CFMW-008a
06/19/2017 06/19/2017 09/21/2016 09/21/2016 12/16/2016 12/16/2016 03/28/2017 03/28/2017 06/20/2017 06/20/2017 09/15/2016 09/15/2016

CFMW-007-GW CFMW-007-GW CFMW-008-GW CFMW-008-GW CFMW-008-GW CFMW-008-GW CFMW-008-GW CFMW-008-GW CFMW-008-GW CFMW-008-GW CFMW-008a-GW CFMW-008a-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

21.3 J 18.2 U NA 18.2 U NA 18.2 U NA 18.2 U 819 18.2 U NA 107 
0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U 1.2 J 0.62 U NA 0.68 J
0.64 U 0.64 U NA 0.64 U NA 0.64 U NA 0.64 U 1.9 J 0.64 U NA 0.64 U
218 170 NA 140 NA 516 NA 434 J 505 434 NA 701 

0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U
0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U
52500 51800 NA 6370 NA 38100 NA 28800 J 31600 24400 NA 388000 
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.4 J 1.3 U NA 1.3 U
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.8 J 1.3 U NA 1.3 U
1.4 U 1.4 U NA 1.4 J NA 1.4 U NA 1.4 U 5.8 1.4 U NA 3.7 J
1.5 U 1.5 U NA NA NA NA NA NA 1.5 U 1.5 U NA NA
2 U 2 U 2 U NA 2 U NA 2.2 J NA 2 U 2 U 2.2 J NA

12600 87.9 J NA 42.4 U NA 99600 NA 35600 J 72900 26500 NA 42.4 U
0.38 U 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U 14 0.38 U NA 0.82 J
15700 12500 NA 4320 NA 16300 NA 16200 J 17600 15000 NA 63.6 U

249 156 NA 11.1 NA 741 NA 261 515 166 NA 2.5 U
0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U
1.4 U 1.4 U NA 1.4 U NA 1.8 J NA 1.4 U 7.7 1.9 J NA 1.4 U
661 632 NA 1190 NA 2220 NA 2210 2560 2170 NA 18000 

0.73 U 0.73 U NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA 0.73 U
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U
4560 3910 NA 138000 NA 86000 NA 89800 113000 95800 NA 49600 
0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U
1.9 U 1.9 U NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA 1.9 U
7 U 7 U NA 11.5 J NA 20.4 NA 228 3990 1220 NA 12.3 J
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-008a CFMW-008a CFMW-008a CFMW-008a CFMW-008a CFMW-008a CFMW-010 CFMW-010 CFMW-010 CFMW-010 CFMW-010 CFMW-010
12/16/2016 12/16/2016 03/28/2017 03/28/2017 06/28/2017 06/28/2017 09/12/2016 09/12/2016 12/15/2016 12/15/2016 03/24/2017 03/24/2017

CFMW-008a-GW CFMW-008a-GW CFMW-008a-GW CFMW-008a-GW CFMW-008a-GW CFMW-008a-GW CFMW-010-GW CFMW-010-GW CFMW-010-GW CFMW-010-GW CFMW-010-GW CFMW-010-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 97.6 NA 135 181 132 NA 1850 NA 18.2 U NA 18.2 U
NA 0.62 U NA 0.62 U 1.3 J 0.91 J NA 0.62 U NA 0.62 U NA 0.62 U
NA 0.64 U NA 0.64 U 0.64 U 0.64 U NA 5.2 NA 6.8 NA 3.9 
NA 970 NA 949 J 953 888 NA 239 NA 107 NA 139 
NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U
NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U
NA 431000 NA 420000 J 407000 416000 NA 35500 NA 14800 NA 23100 
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 3.6 J NA 1.3 U NA 1.3 U
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 23.7 NA 6.9 NA 4.1 
NA 3 J NA 3.5 J 6.8 5.3 NA 16.8 NA 10 NA 7.2 
NA NA 1.5 U NA 1.5 UJ 1.5 UJ NA NA NA NA 33.1 NA
2 U NA 2.8 J NA 2 U 2 U 7320 J NA 2120 NA 1020 NA
NA 42.4 U NA 42.4 UJ 203 42.4 U NA 4710 NA 844 NA 769 
NA 0.65 J NA 0.62 J 1.8 1.8 NA 2.8 NA 0.38 U NA 0.38 U
NA 63.6 U NA 63.6 UJ 65.6 J 63.6 U NA 16500 NA 9810 NA 9070 
NA 2.5 U NA 2.5 U 2.5 U 2.5 U NA 110 NA 2.5 U NA 2.5 U
NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U
NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 5 NA 1.4 U NA 1.4 U
NA 23200 NA 19900 19100 19000 NA 1460 NA 890 NA 810 
NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA 3.3 J NA 1.4 J NA 1.1 J
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U
NA 66400 NA 53200 63500 49600 NA 445000 NA 231000 NA 198000 
NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U
NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA 1.9 U NA 1.9 U NA 1.9 U
NA 23.6 NA 9.9 J 24.5 15.8 J NA 7.5 J NA 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-010 CFMW-010 CFMW-011 CFMW-011 CFMW-011 CFMW-011 CFMW-011 CFMW-011 CFMW-011 CFMW-011 CFMW-011 CFMW-011
06/27/2017 06/27/2017 09/13/2016 09/13/2016 12/08/2016 12/08/2016 03/27/2017 03/27/2017 06/28/2017 06/28/2017 06/28/2017 06/28/2017

CFMW-010-GW CFMW-010-GW CFMW-011-GW CFMW-011-GW CFMW-011-GW CFMW-011-GW CFMW-011-GW CFMW-011-GW CFMW-011-GW CFMW-DUP15-GW CFMW-011-GW CFMW-DUP15-GW
N N N N N N N N N FD N FD
T DI T DI T DI T DI T T DI DI

218 18.2 U NA 18.2 U NA 18.2 U NA 18.2 U 18.2 U 18.2 U 18.2 U 18.2 U
0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U

2.9 2.5 NA 0.64 U NA 0.64 U NA 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U
141 126 NA 186 NA 209 NA 238 199 197 181 186 

0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
28800 26200 NA 47600 NA 52400 NA 62300 46500 46300 44000 43600 
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

3 J 2.2 J NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
4.7 3.5 J NA 3.2 J NA 1.4 U NA 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
117 56.8 NA NA NA NA 7.4 NA 6.6 J 9.8 J 3.3 J- 3.1 J-

1190 1120 80.7 NA 132 NA 235 NA 125 123 125 126 
902 506 NA 42.4 U NA 42.4 U NA 119 J 62 J 62.9 J 45.9 J 47.3 J

0.38 U 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
12300 10400 NA 14100 NA 16000 NA 18000 14100 14100 11900 11900 
10.3 2.5 U NA 2.5 U NA 2.5 U NA 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U

0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
929 815 NA 657 NA 709 NA 798 733 737 663 663 

0.74 J 0.73 J NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

122000 95400 NA 9950 NA 11200 NA 13300 18100 18200 15300 15000 
0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
7 U 7 U NA 7 U NA 7 U NA 7 U 7 U 7 U 7 U 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-011a CFMW-011a CFMW-011a CFMW-011a CFMW-011a CFMW-011a CFMW-011a CFMW-011a CFMW-012 CFMW-012 CFMW-012 CFMW-012
09/20/2016 09/20/2016 12/14/2016 12/14/2016 03/21/2017 03/21/2017 06/29/2017 06/29/2017 09/12/2016 09/12/2016 12/14/2016 12/14/2016

CFMW-011a-GW CFMW-011a-GW CFMW-011a-GW CFMW-011a-GW CFMW-011a-GW CFMW-011a-GW CFMW-011a-GW CFMW-011a-GW CFMW-012-GW CFMW-012-GW CFMW-012-GW CFMW-012-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 27.2 J NA 60.9 NA 18.2 U 2030 J+ 18.2 U NA 25.7 J NA 18.2 U
NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA 0.62 U
NA 3.3 NA 1.7 J NA 1.4 J 2.1 1.3 J NA 15.5 NA 10.7 
NA 42.7 NA 48.8 NA 52.8 83 57.9 NA 79.6 NA 133 
NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U
NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U
NA 24600 NA 21700 NA 37000 43700 39100 NA 8660 NA 11700 
NA 1.3 U NA 1.3 U NA 1.3 U 2.6 J 1.3 U NA 1.3 U NA 1.3 U
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 7.9 NA 2.4 J
NA 1.4 U NA 1.4 U NA 1.4 U 4 1.4 U NA 12.6 NA 4.6 
NA NA NA NA NA NA NA NA NA NA NA NA
2 U NA 2 U NA 2 U NA 2 U 2 U 2280 J NA 972 NA
NA 42.4 U NA 42.4 U NA 86.9 J 2280 42.4 U NA 717 NA 427 
NA 0.38 U NA 0.38 U NA 0.38 U 1.4 0.38 U NA 0.38 U NA 0.38 U
NA 9010 NA 8910 NA 14300 17000 14400 NA 4130 NA 6070 
NA 13.7 NA 30.7 NA 154 167 93.6 NA 2.5 U NA 2.5 U
NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U
NA 1.4 U NA 1.4 U NA 1.4 U 1.9 J 1.4 U NA 1.5 J NA 1.4 U
NA 2070 NA 3120 NA 1430 1850 1380 NA 817 NA 937 
NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA 4.4 J NA 1.4 J
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U
NA 19900 NA 24100 NA 10900 9740 8640 NA 226000 NA 234000 
NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U
NA 2.8 J NA 1.9 U NA 1.9 U 2 J 1.9 U NA 19.8 NA 15.4 
NA 7 U NA 7 U NA 7 U 8.3 J 7 U NA 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-012 CFMW-012 CFMW-012 CFMW-012 CFMW-012a CFMW-012a CFMW-012a CFMW-012a CFMW-012a CFMW-012a CFMW-012a CFMW-012a
03/22/2017 03/22/2017 06/23/2017 06/23/2017 09/15/2016 09/15/2016 09/15/2016 09/15/2016 12/13/2016 12/13/2016 03/20/2017 03/20/2017

CFMW-012-GW CFMW-012-GW CFMW-012-GW CFMW-012-GW CFMW-012a-GW CFMW-DUP2-GW CFMW-012a-GW CFMW-DUP2-GW CFMW-012a-GW CFMW-012a-GW CFMW-012a-GW CFMW-012a-GW
N N N N N FD N FD N N N N
T DI T DI T T DI DI T DI T DI

NA 32.4 J 18.2 U 18.2 U NA NA 18.2 U 18.2 U NA 18.2 U NA 18.2 U
NA 0.62 U 0.86 J 0.62 U NA NA 0.62 U 0.62 U NA 0.62 U NA 0.62 U
NA 2.9 80.2 92.6 NA NA 0.64 U 0.64 U NA 0.64 U NA 0.64 U
NA 306 145 129 NA NA 78.2 77.7 NA 84.1 NA 79.6 
NA 0.24 U 0.24 U 0.24 U NA NA 0.24 U 0.24 U NA 0.24 U NA 0.24 U
NA 0.71 U 0.71 U 0.71 U NA NA 0.71 U 0.71 U NA 0.71 U NA 0.71 U
NA 31000 7480 7270 NA NA 51300 50800 NA 52900 NA 51000 
NA 2.5 J 3.5 J 2.9 J NA NA 1.3 U 1.3 U NA 1.3 U NA 1.3 U
NA 4.9 28.4 23.2 NA NA 1.3 U 1.3 U NA 1.3 U NA 1.3 U
NA 6.6 22.9 17.6 NA NA 1.4 UJ 3.3 J NA 1.4 U NA 1.4 U
48 NA 35.2 40.6 NA NA NA NA NA NA NA NA

2340 NA 5780 5860 2 U 2 U NA NA 2 U NA 2 U NA
NA 964 2750 2420 NA NA 42.4 U 42.4 U NA 42.4 U NA 42.4 U
NA 0.38 U 0.38 U 0.38 U NA NA 0.38 U 0.38 U NA 0.38 U NA 0.38 U
NA 17100 7710 6990 NA NA 13000 13000 NA 12900 NA 13100 
NA 2.5 U 2.5 J 2.5 U NA NA 21.6 21.3 NA 5.9 J NA 32.8 
NA 0.17 U 0.17 U 0.17 U NA NA 0.17 U 0.17 U NA 0.17 U NA 0.17 U
NA 1.4 U 6 4.8 NA NA 1.4 U 1.4 U NA 1.4 U NA 1.4 U
NA 1600 3410 3190 NA NA 721 726 NA 767 NA 796 
NA 1.6 J 7.5 J 8.5 J NA NA 0.73 U 0.73 U NA 0.73 U NA 0.73 U
NA 1.3 U 1.3 U 1.3 U NA NA 1.3 U 1.3 U NA 1.3 U NA 1.3 U
NA 232000 834000 707000 NA NA 6380 6190 NA 6490 NA 6130 
NA 0.26 U 0.26 U 0.26 U NA NA 0.26 U 0.26 U NA 0.26 U NA 0.26 U
NA 13.5 457 397 NA NA 1.9 U 1.9 U NA 1.9 U NA 1.9 U
NA 7 U 7 U 7 U NA NA 7 U 7 U NA 7.6 J NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-012a CFMW-012a CFMW-014 CFMW-014 CFMW-014 CFMW-014 CFMW-014 CFMW-014 CFMW-014 CFMW-014 CFMW-015 CFMW-015
06/20/2017 06/20/2017 09/12/2016 09/12/2016 12/15/2016 12/15/2016 03/29/2017 03/29/2017 06/27/2017 06/27/2017 09/12/2016 09/12/2016

CFMW-012a-GW CFMW-012a-GW CFMW-014-GW CFMW-014-GW CFMW-014-GW CFMW-014-GW CFMW-014-GW CFMW-014-GW CFMW-014-GW CFMW-014-GW CFMW-015-GW CFMW-015-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

292 J+ 18.2 U NA 18.2 U NA 18.2 U NA 18.2 U 47 18.2 U NA 18.2 U
0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.69 J
0.64 U 0.64 U NA 0.64 U NA 0.82 J NA 0.72 J 2.2 2.1 NA 47.7 
85.7 79.3 NA 336 NA 354 NA 417 169 158 NA 62 

0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U
0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U
51600 51300 NA 44900 NA 42000 NA 60200 26500 25900 NA 2710 
1.3 U 1.3 U NA 1.3 U NA 1.3 J NA 1.6 J 1.3 U 1.3 U NA 2 J
1.3 U 1.3 U NA 5.3 NA 8.2 NA 6.5 1.6 J 1.3 J NA 27.8 
1.4 J 1.4 U NA 5.7 NA 10.5 NA 3.5 J 1.5 J 1.7 J NA 46.8 
NA NA NA NA NA NA 87.4 NA 111 27.4 NA NA
2 U 2 U 2750 J NA 3360 NA 3320 NA 720 720 6240 J NA
358 42.4 U NA 927 NA 1200 NA 1420 441 320 NA 2550 

0.38 U 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U 0.38 U 0.38 U NA 0.38 U
14500 13000 NA 16800 NA 16100 NA 22100 10200 9070 NA 4010 
28.9 18.7 NA 2.5 U NA 2.5 U NA 2.5 U 2.5 U 2.5 U NA 4.1 J

0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U
1.4 U 1.4 U NA 1.4 U NA 1.4 U NA 4.2 1.4 U 1.4 U NA 7.7 
802 725 NA 1120 NA 1160 NA 1140 805 769 NA 2400 

0.73 U 0.73 U NA 1.7 J NA 1.4 J NA 1.6 J 0.73 U 0.73 U NA 13.5 
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U

6620 J+ 5960 NA 168000 NA 239000 NA 191000 79100 64700 NA 620000 
0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U
1.9 U 1.9 U NA 1.9 U NA 1.9 U NA 1.9 U 11.7 10.2 NA 50.4 
7 U 7 U NA 7 U NA 7 U NA 7 U 7 U 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-015 CFMW-015 CFMW-015 CFMW-015 CFMW-015 CFMW-015 CFMW-016 CFMW-016 CFMW-016 CFMW-016 CFMW-016 CFMW-016
12/15/2016 12/15/2016 03/29/2017 03/29/2017 06/27/2017 06/27/2017 03/28/2017 03/28/2017 03/28/2017 03/28/2017 06/29/2017 06/29/2017

CFMW-015-GW CFMW-015-GW CFMW-015-GW CFMW-015-GW CFMW-015-GW CFMW-015-GW CFMW-016-GW CFMW-DUP10-GW CFMW-016-GW CFMW-DUP10-GW CFMW-016-GW CFMW-016-GW
N N N N N N N FD N FD N N
T DI T DI T DI T T DI DI T DI

NA 18.2 U NA 18.2 U 48.7 18.2 U NA NA 18.2 U 18.2 U 67 18.2 U
NA 0.62 U NA 0.62 U 0.82 J 0.62 U NA NA 0.62 U 0.62 U 0.62 U 0.62 U
NA 50.8 NA 38.1 77.7 92.1 NA NA 0.64 U 0.64 U 0.64 U 0.64 U
NA 34 NA 72.6 76.5 67 NA NA 220 J 220 J 213 199 
NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA NA 0.24 U 0.24 U 0.24 U 0.24 U
NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA NA 0.71 U 0.71 U 0.71 U 0.71 U
NA 1410 NA 4210 3730 3550 NA NA 46700 J 46800 J 48400 45800 
NA 1.3 U NA 2.2 J 2.9 J 2 J NA NA 1.3 U 1.3 U 1.3 U 1.3 U
NA 17.2 NA 20.8 39.5 37.5 NA NA 1.3 U 1.3 U 1.3 U 1.3 U
NA 29.2 NA 42.4 59.5 50.9 NA NA 1.4 U 1.4 U 1.4 U 1.4 U
NA NA 23.9 NA 97.3 36.9 NA NA NA NA 1.5 UJ 1.5 UJ

3100 NA 6600 NA 8120 7780 2.3 J 3.3 J NA NA 2 U 2 U
NA 1330 NA 2640 3180 3320 NA NA 42.4 UJ 42.4 UJ 78.9 J 42.4 U
NA 0.38 U NA 0.38 U 0.38 U 0.38 U NA NA 0.38 U 0.38 U 0.38 U 0.38 U
NA 1640 NA 5540 6400 6110 NA NA 11500 J 11600 J 12300 11300 
NA 3.3 J NA 3.9 J 9.6 4.3 J NA NA 2.5 U 2.5 U 4.9 J 4 J
NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA NA 0.17 U 0.17 U 0.17 U 0.17 U
NA 4.8 NA 4.9 10.2 9 NA NA 1.4 U 1.4 U 1.4 U 1.4 U
NA 1520 NA 2560 2760 2860 NA NA 646 648 584 534 
NA 9.6 J NA 8.9 J 13 17.1 NA NA 0.73 U 0.73 U 0.73 U 0.73 U
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA NA 1.3 U 1.3 U 1.3 U 1.3 U
NA 365000 NA 601000 703000 662000 NA NA 14300 13300 3580 3250 
NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA NA 0.26 U 0.26 U 0.26 U 0.26 U
NA 108 NA 75.7 378 378 NA NA 1.9 U 1.9 U 1.9 U 1.9 U
NA 7 U NA 7 U 7 U 7 U NA NA 7 U 7 U 7 U 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-016a CFMW-016a CFMW-016a CFMW-016a CFMW-016a CFMW-016a CFMW-016a CFMW-016a CFMW-017 CFMW-017 CFMW-017 CFMW-017
09/21/2016 09/21/2016 12/14/2016 12/14/2016 03/27/2017 03/27/2017 06/26/2017 06/26/2017 03/28/2017 03/28/2017 06/26/2017 06/26/2017

CFMW-016a-GW CFMW-016a-GW CFMW-016a-GW CFMW-016a-GW CFMW-016a-GW CFMW-016a-GW CFMW-016a-GW CFMW-016a-GW CFMW-017-GW CFMW-017-GW CFMW-017-GW CFMW-017-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 64.8 NA 18.2 U NA 18.2 U 41.7 18.2 U NA 18.2 U 18.2 U 18.2 U
NA 0.62 U NA 0.62 U NA 0.62 U 4.4 2.6 NA 0.62 U 0.62 U 0.62 U
NA 1.3 J NA 1.3 J NA 0.64 U 0.64 U 0.64 U NA 5.6 1.1 J 0.67 J
NA 99.5 NA 143 NA 263 141 97.1 NA 46.8 J 87.9 88.9 
NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U 0.24 U 0.24 U
NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U 0.71 U 0.71 U
NA 38100 NA 31400 NA 56800 62800 37900 NA 26400 J 46900 47800 
NA 1.8 J NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.6 J 1.3 U 1.3 U
NA 3.6 J NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 3.5 J 1.4 U 1.4 U
NA NA NA NA 1.5 U NA 1.5 U 1.5 U NA NA 1.5 U 1.5 U
2.8 J NA 2 J NA 2.1 J NA 2.1 J 2 U 1880 NA 103 93.6 
NA 42.4 U NA 42.4 U NA 42.4 U 42.4 U 42.4 U NA 784 J 670 42.4 U
NA 0.38 U NA 0.38 U NA 0.38 U 0.38 U 1.3 NA 0.38 U 0.38 U 0.38 U
NA 4060 NA 9330 NA 15000 8920 7100 NA 8990 J 10600 10900 
NA 2.5 U NA 6.1 J NA 2.5 U 2.5 U 2.5 U NA 2.5 U 23.2 2.5 U
NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U 0.17 U 0.17 U
NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U 1.4 U 1.4 U
NA 2780 NA 1360 NA 892 1080 1130 NA 865 476 475 
NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA 0.73 U 0.73 U 0.73 U
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 18600 NA 13100 NA 9300 29200 7690 NA 135000 8960 8460 
NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U 0.26 U 0.26 U
NA 1.9 J NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA 29.5 9.2 5.6 
NA 7 U NA 7 U NA 7 U 7 U 7 U NA 7 U 7 U 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-018 CFMW-018 CFMW-018 CFMW-018 CFMW-019 CFMW-019 CFMW-019 CFMW-019 CFMW-019 CFMW-019 CFMW-019 CFMW-019
03/28/2017 03/28/2017 06/20/2017 06/20/2017 09/12/2016 09/12/2016 12/15/2016 12/15/2016 03/29/2017 03/29/2017 06/29/2017 06/29/2017

CFMW-018-GW CFMW-018-GW CFMW-018-GW CFMW-018-GW CFMW-019-GW CFMW-019-GW CFMW-019-GW CFMW-019-GW CFMW-019-GW CFMW-019-GW CFMW-019-GW CFMW-019-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 18.2 U 348 18.2 U NA 18.2 U NA 18.2 U NA 18.2 U 18.2 U 18.2 U
NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U
NA 0.64 U 0.64 U 0.64 U NA 0.64 U NA 0.64 U NA 0.64 U 0.64 U 0.64 U
NA 123 J 168 155 NA 104 NA 113 NA 140 131 122 
NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U
NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U
NA 49400 J 61500 60900 NA 55100 NA 54600 NA 71900 59200 58200 
NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 1.3 U 1.3 U 1.3 U NA 3.3 J NA 5.1 NA 6.9 5.6 5.1 
NA 1.4 U 2.1 J 1.4 U NA 1.4 U NA 1.6 J NA 1.8 J 1.6 J 1.4 U
NA NA 3.3 J 3.7 J NA NA NA NA 44.1 NA 67.8 J- 44.5 J-

12.2 NA 78 74.9 J- 961 J NA 791 NA 1770 NA 1230 1250 
NA 42.4 UJ 462 42.4 U NA 1160 NA 260 NA 656 2370 596 
NA 0.38 U 0.38 U 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U 0.38 U 0.38 U
NA 12900 J 17500 14600 NA 17200 NA 17800 NA 25000 19900 19000 
NA 5.1 J 13 9.5 NA 35.8 NA 61.2 NA 3.9 J 35.1 2.5 U
NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U
NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA 6.8 NA 1.4 U 1.4 U 1.4 U
NA 509 692 583 NA 1520 NA 1840 NA 1820 1720 1720 
NA 0.73 U 0.73 U 0.73 U NA 0.84 J NA 0.77 J NA 1.4 J 0.99 J 1.2 J
NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 7640 5130 4420 NA 104000 NA 120000 NA 149000 145000 138000 
NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U
NA 1.9 U 1.9 U 1.9 U NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U
NA 7 U 7 U 7 U NA 27.8 NA 9.3 J NA 7 J 24.9 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-019a CFMW-019a CFMW-019a CFMW-019a CFMW-019a CFMW-019a CFMW-019a CFMW-019a CFMW-019a CFMW-019a CFMW-020 CFMW-020
09/20/2016 09/20/2016 12/14/2016 12/14/2016 03/27/2017 03/27/2017 03/27/2017 03/27/2017 06/26/2017 06/26/2017 09/20/2016 09/20/2016

CFMW-019a-GW CFMW-019a-GW CFMW-019a-GW CFMW-019a-GW CFMW-019a-GW CFMW-DUP9-GW CFMW-019a-GW CFMW-DUP9-GW CFMW-019a-GW CFMW-019a-GW CFMW-020-GW CFMW-020-GW
N N N N N FD N FD N N N N
T DI T DI T T DI DI T DI T DI

NA 82.3 NA 29.5 J NA NA 20.6 J 18.2 U 664 22.5 J NA 18.2 U
NA 0.62 U NA 0.62 U NA NA 0.62 U 0.62 U 1 J 0.62 U NA 0.62 U
NA 8.3 NA 2.2 NA NA 1.2 J 1.2 J 1.8 J 1.3 J NA 2.1 
NA 56.9 NA 56.6 NA NA 42.5 42.6 54.5 46.8 NA 74.2 
NA 0.24 U NA 0.24 U NA NA 0.24 U 0.24 U 0.24 U 0.24 U NA 0.24 U
NA 0.71 U NA 0.71 U NA NA 0.71 U 0.71 U 0.71 U 0.71 U NA 0.71 U
NA 15100 NA 40100 NA NA 30100 30300 34000 31800 NA 54400 
NA 1.3 U NA 1.3 U NA NA 1.3 U 1.3 U 1.3 U 1.3 U NA 1.3 U
NA 1.3 U NA 1.3 U NA NA 1.3 U 1.3 U 1.3 U 1.3 U NA 1.3 U
NA 1.4 U NA 2.6 J NA NA 1.4 U 1.4 U 1.5 J 1.4 U NA 2.4 J
NA NA NA NA NA NA NA NA NA NA NA NA
2 U NA 2 U NA 2 U 2 U NA NA 2 U 2.8 J 2.9 J NA
NA 42.4 U NA 42.4 U NA NA 61.8 J 65.1 J 960 80.5 J NA 42.4 U
NA 0.38 U NA 0.38 U NA NA 0.38 U 0.38 U 0.78 J 0.38 U NA 0.38 U
NA 3700 NA 14900 NA NA 11400 11600 12400 12100 NA 13900 
NA 9.4 NA 88.6 NA NA 221 225 286 254 NA 37.5 
NA 0.17 U NA 0.17 U NA NA 0.17 U 0.17 U 0.17 U 0.17 U NA 0.17 U
NA 1.4 U NA 1.4 U NA NA 1.7 J 1.4 U 1.4 U 1.4 U NA 1.4 U
NA 8880 NA 1520 NA NA 2770 2820 3170 2960 NA 774 
NA 0.73 U NA 0.73 U NA NA 0.73 U 0.73 U 0.73 U 0.73 U NA 0.73 U
NA 1.3 U NA 1.3 U NA NA 1.3 U 1.3 U 1.3 U 1.3 U NA 1.3 U
NA 50900 NA 10000 NA NA 22200 22600 19100 18200 NA 4810 
NA 0.26 U NA 0.26 U NA NA 0.26 U 0.26 U 0.26 U 0.26 U NA 0.26 U
NA 1.9 U NA 1.9 U NA NA 1.9 U 1.9 U 1.9 U 1.9 U NA 1.9 U
NA 7 U NA 7 U NA NA 7 U 7 U 7.9 J 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-020 CFMW-020 CFMW-020 CFMW-020 CFMW-020 CFMW-020 CFMW-021 CFMW-021 CFMW-021 CFMW-021 CFMW-021 CFMW-021
12/13/2016 12/13/2016 03/21/2017 03/21/2017 06/26/2017 06/26/2017 09/12/2016 09/12/2016 12/14/2016 12/14/2016 03/29/2017 03/29/2017

CFMW-020-GW CFMW-020-GW CFMW-020-GW CFMW-020-GW CFMW-020-GW CFMW-020-GW CFMW-021-GW CFMW-021-GW CFMW-021-GW CFMW-021-GW CFMW-021-GW CFMW-021-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 18.2 U NA 18.2 U 18.2 U 18.2 U NA 18.2 U NA 18.2 U NA 18.2 U
NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U
NA 0.64 U NA 0.64 U 0.64 U 0.64 U NA 0.64 U NA 0.81 J NA 0.78 J
NA 266 NA 256 193 199 NA 193 NA 189 NA 220 
NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U
NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U
NA 65300 NA 62600 50500 51400 NA 62300 NA 45700 NA 55700 
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.5 J NA 7.2 NA 4.7 
NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 4.2 NA 2.9 J NA 3 J
NA NA 1.5 U NA 1.5 U 1.5 U NA NA NA NA 23 NA
2 U NA 2 U NA 2 J 2 U 400 J NA 1560 NA 1020 NA
NA 42.4 U NA 42.4 U 1150 42.4 U NA 85.9 J NA 660 NA 371 
NA 0.38 U NA 0.38 U 0.38 U 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U
NA 14700 NA 15300 11400 11700 NA 18800 NA 14000 NA 18900 
NA 2.5 U NA 2.5 U 12.9 2.5 U NA 2.5 U NA 2.5 U NA 2.5 U
NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U
NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA 1.4 U NA 1.4 U
NA 676 NA 622 594 599 NA 1000 NA 1070 NA 1360 
NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA 0.73 U NA 1.6 J NA 1.1 J
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U
NA 6680 NA 12000 3510 3680 NA 54300 NA 142000 NA 178000 
NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U
NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA 1.9 U NA 1.9 U NA 1.9 U
NA 7 U NA 7 U 18.4 7 U NA 7 U NA 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-021 CFMW-021 CFMW-022 CFMW-022 CFMW-022 CFMW-022 CFMW-022 CFMW-022 CFMW-022 CFMW-022 CFMW-023 CFMW-023
06/26/2017 06/26/2017 09/13/2016 09/13/2016 12/09/2016 12/09/2016 03/28/2017 03/28/2017 06/26/2017 06/26/2017 09/21/2016 09/21/2016

CFMW-021-GW CFMW-021-GW CFMW-022-GW CFMW-022-GW CFMW-022-GW CFMW-022-GW CFMW-022-GW CFMW-022-GW CFMW-022-GW CFMW-022-GW CFMW-023-GW CFMW-023-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

18.2 U 18.2 U NA 9.1 U NA 18.2 U NA 18.2 U 18.2 U 18.2 U NA 18.2 U
0.62 U 0.62 U NA 0.31 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.62 U
0.64 U 0.64 U NA 0.32 U NA 0.64 U NA 0.64 U 0.64 U 0.64 U NA 0.64 J
110 109 NA 102 NA 233 NA 232 J 171 170 NA 235 

0.24 U 0.24 U NA 0.12 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U
0.71 U 0.71 U NA 0.36 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U
38300 38900 NA 27700 NA 59800 NA 55100 J 48900 47500 NA 60700 
1.3 U 1.3 U NA 0.66 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U
1.7 J 1.5 J NA 0.65 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U
1.4 U 1.4 U NA 1.6 J NA 1.4 J NA 3.6 J 1.4 U 1.4 U NA 4.3 
18.9 7.5 NA NA NA NA 3.4 J NA 1.5 U 1.5 U NA NA
321 302 155 NA 279 NA 141 NA 13.3 11.8 2.7 J NA
210 135 NA 36.1 J NA 119 J NA 51.8 J 42.4 U 42.4 U NA 42.4 U

0.38 U 0.38 U NA 0.19 U NA 0.38 U NA 0.38 U 0.38 U 0.38 U NA 0.38 U
12000 12500 NA 6720 NA 14400 NA 15100 J 11700 11500 NA 17700 
2.5 U 2.5 U NA 1.2 U NA 2.5 U NA 2.5 U 2.5 U 2.5 U NA 2.5 U

0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U
1.4 U 1.4 U NA 0.68 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U
883 881 NA 318 NA 685 NA 761 554 546 NA 600 

0.73 U 0.73 U NA 0.37 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA 0.73 U
1.3 U 1.3 U NA 0.64 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U

47200 46100 NA 5090 NA 15600 NA 23600 5180 5310 NA 4100 
0.26 U 0.26 U NA 0.13 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U
1.9 U 1.9 U NA 0.95 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA 1.9 U
7 U 7 U NA 3.5 U NA 7 U NA 7 U 7 U 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-023 CFMW-023 CFMW-023 CFMW-023 CFMW-023 CFMW-023 CFMW-025a CFMW-025a CFMW-025a CFMW-025a CFMW-025a CFMW-025a
12/19/2016 12/19/2016 03/21/2017 03/21/2017 06/27/2017 06/27/2017 09/13/2016 09/13/2016 12/05/2016 12/05/2016 03/24/2017 03/24/2017

CFMW-023-GW CFMW-023-GW CFMW-023-GW CFMW-023-GW CFMW-023-GW CFMW-023-GW CFMW-025a-GW CFMW-025a-GW CFMW-025a-GW CFMW-025a-GW CFMW-025a-GW CFMW-025a-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 18.2 U NA 18.2 U 18.2 U 18.2 U NA 18.2 U NA 22.9 J NA 18.2 U
NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U
NA 0.71 J NA 0.64 U 0.72 J 0.64 U NA 0.93 J NA 2.7 NA 1.6 J
NA 212 NA 182 186 170 NA 128 NA 336 NA 121 
NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U
NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U
NA 61100 NA 58700 56000 53500 NA 38300 NA 137000 NA 38000 
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 2.7 J NA 1.3 U
NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 2.4 J NA 1.4 U NA 1.4 U
NA NA 1.5 U NA 1.5 U 1.5 U NA NA NA NA NA NA
2 U NA 7.6 J NA 5.9 J 5.7 J 2 U NA 2 U NA 2 U NA
NA 42.4 U NA 42.4 U 311 42.4 U NA 174 NA 4350 NA 293 
NA 0.38 U NA 0.38 U 0.38 U 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U
NA 17700 NA 16900 15900 14200 NA 24100 NA 33000 NA 22900 
NA 2.5 U NA 2.5 U 4.8 J 2.5 U NA 297 NA 1540 NA 225 
NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U
NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA 1.4 U NA 1.4 U
NA 532 NA 495 514 475 NA 2090 NA 2500 NA 1950 
NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA 0.73 U NA 0.73 U NA 0.73 U
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U
NA 2870 NA 69 U 3560 J+ 2980 NA 8850 NA 9180 NA 7410 
NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U
NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA 1.9 U NA 1.9 U NA 1.9 U
NA 7 U NA 7 U 10.2 J 7 U NA 7 U NA 7 U NA 7 U



Appendix G3. Metals in Groundwater
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

ROUX ASSOCIATES, INC. Page 17 of 43  2476.0001Y004.170/WKB

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-025a CFMW-025a CFMW-025b CFMW-025b CFMW-025b CFMW-025b CFMW-025B CFMW-025B CFMW-025b CFMW-025b CFMW-026 CFMW-026
06/22/2017 06/22/2017 09/13/2016 09/13/2016 12/07/2016 12/07/2016 03/20/2017 03/20/2017 06/22/2017 06/22/2017 09/13/2016 09/13/2016

CFMW-025a-GW CFMW-025a-GW CFMW-025b-GW CFMW-025b-GW CFMW-025b-GW CFMW-025b-GW CFMW-25B-GW CFMW-25B-GW CFMW-025b-GW CFMW-025b-GW CFMW-026-GW CFMW-026-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

6370 23 J NA 18.2 U NA 18.2 U NA 18.2 U 63.1 18.2 U NA 18.2 U
0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.62 U

5.3 1.6 J NA 0.64 U NA 0.64 U NA 0.64 U 0.64 U 0.64 U NA 0.64 U
232 122 NA 320 NA 314 NA 308 313 295 NA 260 

0.38 J 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U
0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U
48200 37900 NA 50700 NA 46200 NA 55700 44400 44700 NA 59900 

8.7 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U
4.4 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U

13.2 1.4 U NA 1.4 U NA 3.1 J NA 1.4 U 1.4 U 1.4 U NA 1.4 U
NA NA NA NA NA NA NA NA NA NA NA NA
2 U 2 U 2 U NA 2 U NA 2 U NA 2 U 2 U 3.9 J NA

7860 314 NA 101 J NA 42.4 U NA 81.3 J 4140 1250 NA 42.4 U
7.7 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U 0.38 U 0.38 U NA 0.38 U

26200 22900 NA 20000 NA 20200 NA 20500 20100 18900 NA 14600 
347 225 NA 111 NA 69.2 NA 79.7 114 99.8 NA 65 

0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U
7.6 1.4 U NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U

3110 2030 NA 932 NA 1040 NA 1050 981 988 NA 858 
0.73 U 0.73 U NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA 0.73 U
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U
7370 8020 NA 6430 NA 6590 NA 6730 6460 6460 NA 11600 
0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U

5.2 1.9 U NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA 1.9 U
45.5 7 U NA 7 U NA 7 U NA 7 U 23.5 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-026 CFMW-026 CFMW-026 CFMW-026 CFMW-026 CFMW-026 CFMW-027 CFMW-027 CFMW-027 CFMW-027 CFMW-027 CFMW-027
12/05/2016 12/05/2016 03/20/2017 03/20/2017 06/22/2017 06/22/2017 09/13/2016 09/13/2016 12/14/2016 12/14/2016 03/27/2017 03/27/2017

CFMW-026-GW CFMW-026-GW CFMW-026-GW CFMW-026-GW CFMW-026-GW CFMW-026-GW CFMW-027-GW CFMW-027-GW CFMW-027-GW CFMW-027-GW CFMW-027-GW CFMW-027-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 18.2 U NA 18.2 U 28.8 J 18.2 U NA 9.1 U NA 18.2 U NA 18.2 U
NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.31 U NA 0.62 U NA 0.62 U
NA 0.64 U NA 0.64 U 0.64 U 0.64 U NA 0.32 U NA 0.64 U NA 0.64 U
NA 289 NA 266 272 266 NA 89.1 NA 187 NA 200 
NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.12 U NA 0.24 U NA 0.24 U
NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.36 U NA 0.71 U NA 0.71 U
NA 66400 NA 59900 60700 59000 NA 24500 NA 51500 NA 55800 
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 0.66 U NA 1.3 U NA 1.3 U
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 0.85 J NA 2 J NA 2.5 J
NA 2.7 J NA 1.4 U 1.4 U 1.4 U NA 1.9 J NA 1.4 U NA 1.4 U
NA NA 1.5 U NA 1.5 U 1.5 U NA NA NA NA 33.7 NA
3.4 J NA 7.5 J NA 2 U 2 U 603 NA 793 NA 755 NA
NA 42.4 U NA 42.4 U 42.4 U 42.4 U NA 147 NA 341 NA 371 
NA 0.38 U NA 0.38 U 0.38 U 0.38 U NA 0.19 U NA 0.38 U NA 0.38 U
NA 15700 NA 14400 15000 13900 NA 7890 NA 16100 NA 17400 
NA 97.6 NA 2.5 U 2.5 U 2.5 U NA 1.2 J NA 2.5 U NA 2.5 U
NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U
NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 0.68 U NA 1.4 U NA 1.4 U
NA 905 NA 860 630 631 NA 520 NA 1090 NA 1110 J+
NA 0.73 U NA 0.84 J 0.73 U 0.73 U NA 0.37 U NA 0.73 U NA 0.73 U
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 0.64 U NA 1.3 U NA 1.3 U
NA 10700 NA 10500 7610 7410 NA 31000 NA 56500 NA 60800 
NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.13 U NA 0.26 U NA 0.26 U
NA 1.9 U NA 1.9 U 1.9 J 1.9 U NA 0.95 U NA 1.9 U NA 1.9 U
NA 7 U NA 7 U 7 U 7 U NA 3.5 U NA 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-027 CFMW-027 CFMW-028 CFMW-028 CFMW-028 CFMW-028 CFMW-028 CFMW-028 CFMW-028 CFMW-028 CFMW-028a CFMW-028a
06/26/2017 06/26/2017 09/13/2016 09/13/2016 12/05/2016 12/05/2016 03/20/2017 03/20/2017 06/26/2017 06/26/2017 09/20/2016 09/20/2016

CFMW-027-GW CFMW-027-GW CFMW-028-GW CFMW-028-GW CFMW-028-GW CFMW-028-GW CFMW-028-GW CFMW-028-GW CFMW-028-GW CFMW-028-GW CFMW-028a-GW CFMW-028a-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

56.3 18.2 U NA 18.2 U NA 18.2 U NA 18.2 U 38.6 J 18.2 U NA 34.6 J
0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA 1 J
0.64 U 0.64 U NA 0.64 U NA 0.64 U NA 0.64 U 0.64 U 0.64 U NA 1.7 J
146 148 NA 141 NA 152 NA 154 181 177 NA 48 

0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U
0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U
38300 37900 NA 44100 NA 48700 NA 49600 51400 51500 NA 12200 
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U
1.4 J 1.3 J NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U
1.5 J 1.4 U NA 4.2 NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 2.2 J
62 46.3 NA NA NA NA 10.4 NA 10.7 10.5 NA NA

560 520 104 NA 195 NA 283 NA 315 304 2 J NA
329 237 NA 46.6 J NA 80.1 J NA 124 188 134 NA 42.4 U

0.38 U 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U 0.38 U 0.38 U NA 0.38 U
11600 11500 NA 15900 NA 15800 NA 15500 16100 15400 NA 8100 
2.5 U 2.5 U NA 366 NA 10.7 NA 2.5 U 2.5 U 2.5 U NA 2.5 U

0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U
1.7 J 1.4 U NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U
998 965 NA 4230 NA 2730 NA 1630 1230 1170 NA 3260 

0.73 U 0.73 U NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA 0.73 U
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U

76700 72300 NA 26000 NA 24900 NA 23200 29300 26700 NA 13600 
0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U
1.9 U 1.9 U NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA 7.2 
7 U 7 U NA 7 U NA 7 U NA 7 U 7 U 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-028a CFMW-028a CFMW-028a CFMW-028a CFMW-028a CFMW-028a CFMW-029 CFMW-029 CFMW-029 CFMW-029 CFMW-029 CFMW-029
12/09/2016 12/09/2016 03/21/2017 03/21/2017 06/27/2017 06/27/2017 09/13/2016 09/13/2016 09/13/2016 09/13/2016 12/14/2016 12/14/2016

CFMW-028a-GW CFMW-028a-GW CFMW-028a-GW CFMW-028a-GW CFMW-028a-GW CFMW-028a-GW CFMW-029-GW CFMW-DUP1-GW CFMW-029-GW CFMW-DUP1-GW CFMW-029-GW CFMW-029-GW
N N N N N N N FD N FD N N
T DI T DI T DI T T DI DI T DI

NA 310 NA 266 1350 60.5 NA NA 18.2 U 18.2 U NA 18.2 U
NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA NA 0.62 U 0.62 U NA 0.62 U
NA 8.2 NA 8.9 10.2 9.4 NA NA 0.64 U 0.64 U NA 0.64 U
NA 35.5 NA 36.3 53.5 40.2 NA NA 233 225 NA 220 
NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA NA 0.24 U 0.24 U NA 0.24 U
NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA NA 0.71 U 0.71 U NA 0.71 U
NA 43200 NA 35000 35900 33700 NA NA 52700 51100 NA 52800 
NA 1.3 U NA 1.3 U 1.9 J 1.3 U NA NA 1.3 U 1.3 U NA 1.3 J
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA NA 1.3 U 1.3 U NA 1.3 U
NA 1.4 U NA 1.4 U 5.3 1.4 U NA NA 4.5 J 1.4 UJ NA 1.4 U
NA NA 1.5 U NA 1.5 U 1.5 U NA NA NA NA NA NA
2.9 J NA 2 U NA 2 U 2 U 366 357 NA NA 186 NA
NA 42.4 U NA 230 1540 42.4 U NA NA 172 164 NA 115 J
NA 0.38 U NA 0.39 J 1.3 0.38 U NA NA 0.38 U 0.38 U NA 0.38 U
NA 282 NA 3940 6560 6150 NA NA 18700 17800 NA 17700 
NA 2.5 U NA 23.7 49.9 3 J NA NA 2.5 U 2.5 U NA 2.5 U
NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA NA 0.17 U 0.17 U NA 0.17 U
NA 1.4 U NA 1.4 U 1.6 J 1.4 U NA NA 1.4 U 1.4 U NA 1.4 U
NA 2080 NA 1520 1710 1490 NA NA 898 864 NA 923 
NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA NA 0.73 U 0.73 U NA 0.73 U
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA NA 1.3 U 1.3 U NA 1.3 U
NA 9320 NA 6190 7040 6370 NA NA 35400 34200 NA 21500 
NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA NA 0.26 U 0.26 U NA 0.26 U
NA 22.1 NA 7.7 5 2.7 J NA NA 1.9 U 1.9 U NA 1.9 U
NA 7 U NA 7 U 7 U 7 U NA NA 7 U 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-029 CFMW-029 CFMW-029 CFMW-029 CFMW-031 CFMW-031 CFMW-031 CFMW-031 CFMW-031 CFMW-031 CFMW-031 CFMW-031
03/24/2017 03/24/2017 06/26/2017 06/26/2017 09/15/2016 09/15/2016 12/09/2016 12/09/2016 03/21/2017 03/21/2017 06/21/2017 06/21/2017

CFMW-029-GW CFMW-029-GW CFMW-029-GW CFMW-029-GW CFMW-031-GW CFMW-031-GW CFMW-031-GW CFMW-031-GW CFMW-031-GW CFMW-031-GW CFMW-031-GW CFMW-DUP13-GW
N N N N N N N N N N N FD
T DI T DI T DI T DI T DI T T

NA 18.2 U 25.5 J 18.2 U NA 18.2 U NA 18.2 U NA 18.2 U 18.2 U 18.2 U
NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U
NA 0.64 U 0.66 J 0.64 U NA 0.64 U NA 0.64 U NA 0.64 U 0.64 U 0.64 U
NA 251 147 141 NA 164 NA 217 NA 213 150 147 
NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U
NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U
NA 58400 34500 34300 NA 47700 NA 60300 NA 59000 40500 39600 
NA 7.3 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.6 J NA 1.4 J 1.3 U 1.3 U
NA 1.7 J 1.4 U 1.4 U NA 1.4 U NA 1.7 J NA 1.4 U 1.4 U 1.4 U
8 NA 19.7 5.4 NA NA NA NA 45.7 NA 2.8 J 3.5 J

258 NA 128 116 233 NA 690 NA 520 NA 104 103 
NA 125 104 J 48.8 J NA 99.8 J NA 300 NA 224 46.4 J 46.4 J
NA 0.38 U 0.38 U 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U 0.38 U 0.38 U
NA 18900 11500 11200 NA 13200 NA 17300 NA 17200 12100 11900 
NA 2.5 U 2.5 U 2.5 U NA 2.5 U NA 2.5 U NA 2.5 U 2.5 U 2.5 U
NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U
NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U
NA 1050 692 691 NA 736 NA 842 NA 861 712 697 
NA 0.73 U 0.73 U 0.73 U NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U
NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 36400 38900 35300 NA 29800 NA 32200 NA 40600 35000 34400 
NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U
NA 1.9 U 1.9 U 1.9 U NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U
NA 7 U 7 U 7 U NA 7 U NA 7 U NA 7 U 7 U 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-031 CFMW-031 CFMW-032 CFMW-032 CFMW-032 CFMW-032 CFMW-032 CFMW-032 CFMW-032 CFMW-032 CFMW-032 CFMW-032
06/21/2017 06/21/2017 09/15/2016 09/15/2016 12/13/2016 12/13/2016 03/27/2017 03/27/2017 06/20/2017 06/20/2017 06/20/2017 06/20/2017

CFMW-031-GW CFMW-DUP13-GW CFMW-032-GW CFMW-032-GW CFMW-032-GW CFMW-032-GW CFMW-032-GW CFMW-032-GW CFMW-032-GW CFMW-DUP12-GW CFMW-032-GW CFMW-DUP12-GW
N FD N N N N N N N FD N FD
DI DI T DI T DI T DI T T DI DI

18.2 U 18.2 U NA 18.2 U NA 18.2 U NA 18.2 U 131 169 18.2 U 18.2 U
0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
0.64 U 0.64 U NA 0.64 U NA 0.64 U NA 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U
151 150 NA 147 NA 297 NA 285 156 158 146 145 

0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
40000 39600 NA 38800 NA 88000 NA 85700 42900 42800 42800 42300 
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.6 J 2.1 J 1.3 U 1.3 U
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.4 J 1.5 J 1.3 U 1.3 U
1.4 U 1.4 U NA 2.1 J NA 2.9 J NA 2.6 J 2.1 J 2.2 J 1.4 J 1.4 U
2.4 J 3.1 J NA NA NA NA 4.2 J NA 46.1 J 129 J 45.9 J 135 J
101 100 412 J- NA 152 NA 238 NA 478 470 494 J- 483 J-

42.4 U 42.4 U NA 198 NA 52.2 J NA 121 407 446 209 206 
0.38 U 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
11100 10900 NA 11700 NA 22100 NA 23100 11900 12000 10500 10400 
2.5 U 2.5 U NA 536 NA 211 NA 3 J 83.2 84.3 74 72.2 

0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U NA 1.4 J NA 1.4 U NA 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
691 678 NA 2630 NA 3020 NA 3120 2300 2350 2380 2270 

0.73 U 0.73 U NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

30100 29700 NA 155000 NA 153000 NA 132000 198000 200000 159000 160000 
0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
7 U 7 U NA 7 U NA 7 U NA 7 U 7 U 7 U 7 U 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-032a CFMW-032a CFMW-032a CFMW-032a CFMW-032a CFMW-032a CFMW-032a CFMW-032a CFMW-033 CFMW-033 CFMW-033 CFMW-033
09/16/2016 09/16/2016 12/16/2016 12/16/2016 03/29/2017 03/29/2017 06/27/2017 06/27/2017 09/15/2016 09/15/2016 12/06/2016 12/06/2016

CFMW-032a-GW CFMW-032a-GW CFMW-032a-GW CFMW-032a-GW CFMW-032a-GW CFMW-032a-GW CFMW-032a-GW CFMW-032a-GW CFMW-033-GW CFMW-033-GW CFMW-033-GW CFMW-033-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 69.3 NA 20.5 J NA 102 195 97.5 NA 18.2 U NA 18.2 U
NA 0.62 U NA 0.86 J NA 0.62 U 0.64 J 0.62 U NA 0.62 U NA 0.62 U
NA 0.64 U NA 0.64 U NA 0.64 U 0.64 U 0.64 U NA 0.64 U NA 0.64 U
NA 890 NA 269 NA 481 464 412 NA 176 NA 172 
NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U
NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U
NA 628000 NA 253000 NA 436000 390000 404000 NA 53600 NA 53600 
NA 3.1 J NA 8.1 NA 7.3 7.4 6.6 NA 1.3 U NA 1.3 U
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U
NA 1.7 J NA 1.7 J NA 3.5 J 7.9 3.1 J NA 4.1 NA 1.4 U
NA NA NA NA NA NA 1.5 U 1.5 U NA NA NA NA
2 U NA 2 U NA 3.9 J NA 2 U 2 U 478 NA 483 NA
NA 42.4 U NA 42.4 U NA 42.4 U 181 42.4 U NA 210 NA 223 
NA 0.6 J NA 0.38 U NA 0.38 U 1 J 1.2 NA 0.38 U NA 0.38 U
NA 63.6 U NA 69 J NA 63.6 U 259 63.6 U NA 16600 NA 15600 J
NA 2.5 U NA 2.5 U NA 2.5 U 3.8 J 2.5 U NA 2.5 U NA 2.5 U
NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U
NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA 1.4 U
NA 21600 NA 3860 NA 7870 16200 17800 NA 944 NA 1040 
NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA 0.73 U NA 0.73 U
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U
NA 25400 NA 11900 NA 13900 17700 16400 NA 43500 NA 39500 
NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U
NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA 1.9 U NA 1.9 U
NA 7 U NA 7 U NA 7 U 11.3 J 7 U NA 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-033 CFMW-033 CFMW-033 CFMW-033 CFMW-034 CFMW-034 CFMW-034 CFMW-034 CFMW-034 CFMW-034 CFMW-034 CFMW-034
03/21/2017 03/21/2017 06/19/2017 06/19/2017 09/14/2016 09/14/2016 12/13/2016 12/13/2016 03/21/2017 03/21/2017 06/19/2017 06/19/2017

CFMW-033-GW CFMW-033-GW CFMW-033-GW CFMW-033-GW CFMW-034-GW CFMW-034-GW CFMW-034-GW CFMW-034-GW CFMW-034-GW CFMW-034-GW CFMW-034-GW CFMW-034-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 18.2 U 18.2 U 18.2 U NA 18.2 U NA 18.2 U NA 18.2 U 59.5 18.2 U
NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U
NA 0.64 U 0.64 U 0.64 U NA 0.64 U NA 0.64 U NA 0.64 U 0.64 U 0.64 U
NA 174 143 134 NA 199 NA 300 NA 321 176 157 
NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U
NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U
NA 55600 40600 41700 NA 59100 NA 82500 NA 84000 45100 44100 
NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 1.4 J 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 1.4 U 1.4 U 1.4 U NA 4.5 NA 1.4 U NA 1.4 U 1.4 U 1.4 U

12.8 NA 10.6 5.7 NA NA NA NA 17.1 NA 24.9 6.7 
515 NA 181 190 327 NA 255 NA 275 NA 287 287 
NA 228 94.5 J 75.8 J NA 148 NA 86.2 J NA 123 228 112 J
NA 0.38 U 0.38 U 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U 0.38 U 0.38 U
NA 17000 12800 11800 NA 15500 NA 19200 NA 20700 13100 11600 
NA 2.5 U 2.5 U 2.5 U NA 9.4 NA 20.5 NA 48.9 2.6 J 2.5 U
NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U
NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U
NA 891 806 799 NA 918 NA 970 NA 959 902 830 
NA 0.73 U 0.73 U 0.73 U NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U
NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 37900 44900 38400 NA 27400 NA 31500 NA 29200 53100 43600 
NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U
NA 1.9 U 1.9 U 1.9 U NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U
NA 7 U 7 U 7 U NA 7 U NA 7 U NA 7 U 7 U 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-035 CFMW-035 CFMW-035 CFMW-035 CFMW-035 CFMW-035 CFMW-035 CFMW-035 CFMW-037 CFMW-037 CFMW-037 CFMW-037
09/14/2016 09/14/2016 12/13/2016 12/13/2016 03/21/2017 03/21/2017 06/20/2017 06/20/2017 09/16/2016 09/16/2016 12/08/2016 12/08/2016

CFMW-035-GW CFMW-035-GW CFMW-035-GW CFMW-035-GW CFMW-035-GW CFMW-035-GW CFMW-035-GW CFMW-035-GW CFMW-037-GW CFMW-037-GW CFMW-037-GW CFMW-037-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 18.2 U NA 18.2 U NA 18.2 U 6950 177 NA 18.2 U NA 18.2 U
NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA 0.62 U
NA 5.8 NA 10.4 NA 9.5 13.2 11.3 NA 0.64 U NA 0.64 U
NA 546 NA 582 NA 613 745 702 NA 272 NA 280 
NA 0.24 U NA 0.24 U NA 0.24 U 0.4 J 0.24 U NA 0.24 U NA 0.24 U
NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U
NA 76700 NA 77200 NA 79600 121000 84800 NA 49100 NA 46700 
NA 1.3 U NA 1.3 U NA 1.3 U 8.2 1.3 U NA 1.3 U NA 1.3 U
NA 1.3 U NA 1.3 U NA 1.3 U 6.2 1.4 J NA 1.3 U NA 1.3 U
NA 1.4 U NA 1.4 U NA 1.4 U 20.9 1.4 U NA 1.4 U NA 1.4 U
NA NA NA NA 1.5 U NA 4.4 J- 4.6 J NA NA NA NA

57.1 NA 51.7 NA 45.1 NA 53 51.4 J- 66.7 NA 40.7 NA
NA 502 NA 1230 NA 1220 10600 1670 NA 42.4 U NA 42.4 U
NA 0.38 U NA 0.38 U NA 0.38 U 13.2 1 J NA 0.38 U NA 0.38 U
NA 32700 NA 31100 NA 35600 41000 31600 NA 14200 NA 14400 
NA 1450 NA 1320 NA 1100 1270 1030 NA 2.5 U NA 2.5 U
NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U
NA 1.4 U NA 1.4 U NA 1.4 U 9.3 1.4 U NA 1.4 U NA 1.4 U
NA 2430 NA 1930 NA 1890 2910 2030 NA 807 NA 789 
NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA 0.73 U NA 0.73 U
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U
NA 34500 NA 32700 NA 32000 33600 33500 NA 8930 NA 9550 
NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U
NA 1.9 U NA 1.9 U NA 1.9 U 7.1 1.9 U NA 1.9 U NA 1.9 U
NA 7 U NA 7 U NA 7 U 47.3 7 U NA 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-037 CFMW-037 CFMW-037 CFMW-037 CFMW-038 CFMW-038 CFMW-038 CFMW-038 CFMW-038 CFMW-038 CFMW-038 CFMW-038
03/23/2017 03/23/2017 06/20/2017 06/20/2017 09/14/2016 09/14/2016 12/09/2016 12/09/2016 03/24/2017 03/24/2017 06/27/2017 06/27/2017

CFMW-037-GW CFMW-037-GW CFMW-037-GW CFMW-037-GW CFMW-038-GW CFMW-038-GW CFMW-038-GW CFMW-038-GW CFMW-038-GW CFMW-038-GW CFMW-038-GW CFMW-038-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 18.2 U 70.3 18.2 U NA 18.2 U NA 18.2 U NA 18.2 U 27.1 J 18.2 U
NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U
NA 0.64 U 0.64 U 0.64 U NA 0.64 U NA 0.64 U NA 0.64 U 0.64 U 0.64 U
NA 262 298 288 NA 253 NA 250 NA 239 266 231 
NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U
NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U
NA 46000 48000 48400 NA 60600 NA 60000 NA 59000 63100 57800 
NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA 1.5 J NA 1.4 U 1.4 U 1.4 U

1.5 U NA 2.1 J 1.5 U NA NA NA NA 3.3 J NA 4.8 J 4.4 J
37.5 NA 75.8 6 J- 260 NA 286 NA 110 NA 298 197 
NA 42.4 U 108 J 42.4 U NA 115 J NA 128 NA 120 192 125 
NA 0.38 U 0.38 U 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U 0.38 U 0.38 U
NA 13800 15600 14000 NA 16300 NA 16900 NA 16500 18300 15300 
NA 2.5 J 2.5 U 2.5 U NA 2.5 U NA 2.5 U NA 2.5 U 6.8 J 2.5 U
NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U
NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U
NA 783 869 870 NA 1030 NA 961 NA 947 1040 910 
NA 0.73 U 0.73 U 0.73 U NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U
NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 9640 16200 14400 NA 37300 NA 36500 NA 35700 40800 32100 
NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U
NA 1.9 U 1.9 U 1.9 U NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U
NA 7 U 7 U 7 U NA 7 U NA 7 U NA 7 U 7 U 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-040 CFMW-040 CFMW-040 CFMW-040 CFMW-040 CFMW-040 CFMW-040 CFMW-040 CFMW-042 CFMW-042 CFMW-042 CFMW-042
09/14/2016 09/14/2016 12/13/2016 12/13/2016 03/30/2017 03/30/2017 06/20/2017 06/20/2017 09/14/2016 09/14/2016 06/20/2017 06/20/2017

CFMW-040-GW CFMW-040-GW CFMW-040-GW CFMW-040-GW CFMW-040-GW CFMW-040-GW CFMW-040-GW CFMW-040-GW CFMW-042-GW CFMW-042-GW CFMW-042-GW CFMW-042-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 18.2 U NA 18.2 U NA 18.2 U 18.5 J 18.2 U NA 18.2 U 38.8 J 18.2 U
NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.62 U 0.62 U 0.62 U
NA 0.64 U NA 0.64 U NA 0.64 U 0.64 U 0.64 U NA 0.64 U 0.64 U 0.64 U
NA 148 NA 150 NA 131 184 175 NA 157 178 171 
NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U 0.24 U 0.24 U
NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U 0.71 U 0.71 U
NA 55700 NA 53600 NA 53700 58300 58200 NA 56000 50400 52100 
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 J 1.3 J 1.3 U
NA 4 NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U 1.4 U 1.4 U
NA NA NA NA 5.7 NA 40.4 45 NA NA 27.6 J- 21.1 
304 NA 288 NA 288 NA 385 391 J- 402 NA 395 391 J-
NA 140 NA 96.4 J NA 130 225 147 NA 184 297 178 
NA 0.38 U NA 0.38 U NA 0.38 U 0.38 U 0.38 U NA 0.38 U 0.38 U 0.38 U
NA 15600 NA 15200 NA 16300 18800 15800 NA 16200 16500 14600 
NA 54.5 NA 7.1 J NA 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U
NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U 0.17 U 0.17 U
NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U 1.4 U 1.4 U
NA 1180 NA 1020 NA 1040 1150 1100 NA 1010 1030 1010 
NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA 0.73 U 0.73 U 0.73 U
NA 1.3 U NA 1.3 U NA 1.3 UJ 1.3 U 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 34700 NA 32500 NA 31900 47200 39900 NA 43900 59600 51100 
NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U 0.26 U 0.26 U
NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA 1.9 U 1.9 U 1.9 U
NA 7 U NA 7 U NA 7 U 7 U 7 U NA 7 U 7 U 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-043 CFMW-043 CFMW-043 CFMW-043 CFMW-043 CFMW-043 CFMW-043 CFMW-043 CFMW-044 CFMW-044 CFMW-044 CFMW-044
09/13/2016 09/13/2016 12/14/2016 12/14/2016 03/20/2017 03/20/2017 06/21/2017 06/21/2017 09/15/2016 09/15/2016 12/09/2016 12/09/2016

CFMW-043-GW CFMW-043-GW CFMW-043-GW CFMW-043-GW CFMW-043-GW CFMW-043-GW CFMW-043-GW CFMW-043-GW CFMW-044-GW CFMW-044-GW CFMW-044-GW CFMW-044-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 18.2 U NA 20.2 J NA 18.2 U 22.9 J 18.2 U NA 18.2 U NA 18.2 U
NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA 0.62 U
NA 0.64 U NA 0.64 U NA 0.64 U 0.64 U 0.64 U NA 0.64 U NA 0.64 U
NA 136 NA 142 NA 150 171 169 NA 109 NA 119 
NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U
NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U
NA 51600 NA 51700 NA 55400 63000 60800 NA 50100 NA 45200 
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U
NA 1.3 J NA 1.3 U NA 1.3 U 1.6 J 1.4 J NA 1.4 J NA 1.3 J
NA 1.4 U NA 1.4 U NA 1.4 U 1.8 J 1.4 U NA 1.4 U NA 1.4 U
NA NA NA NA 14.7 NA 120 66.2 NA NA NA NA
510 NA 423 NA 477 NA 535 530 430 NA 220 NA
NA 207 NA 185 NA 222 308 228 NA 370 NA 5120 
NA 0.38 U NA 0.38 U NA 0.38 U 0.38 U 0.38 U NA 0.38 U NA 0.38 U
NA 15900 NA 15600 NA 16700 20300 17000 NA 16200 NA 17000 
NA 38.8 NA 11.4 NA 3.1 J 2.5 U 2.5 U NA 45.4 NA 209 
NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U
NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA 2.6 J
NA 999 NA 960 NA 988 1030 986 NA 888 NA 1980 
NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA 0.73 U NA 0.73 U
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U
NA 44200 NA 37900 NA 41700 44900 37100 NA 45000 NA 48100 
NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U
NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA 1.9 U NA 1.9 U
NA 7 U NA 7 U NA 7 U 7 U 7 U NA 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-044 CFMW-044 CFMW-044 CFMW-044 CFMW-044a CFMW-044a CFMW-044a CFMW-044a CFMW-044a CFMW-044a CFMW-044a CFMW-044a
03/28/2017 03/28/2017 06/21/2017 06/21/2017 09/19/2016 09/19/2016 12/19/2016 12/19/2016 03/21/2017 03/21/2017 06/23/2017 06/23/2017

CFMW-044-GW CFMW-044-GW CFMW-044-GW CFMW-044-GW CFMW-044a-GW CFMW-044a-GW CFMW-044a-GW CFMW-044a-GW CFMW-044a-GW CFMW-044a-GW CFMW-044a-GW CFMW-044a-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 18.2 U 18.2 U 18.2 U NA 108 NA 41.1 NA 171 417 21.9 J
NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U
NA 0.64 U 0.64 U 0.64 U NA 0.64 U NA 2 NA 1.1 J 1.5 J 1.5 J
NA 96.8 J 125 147 NA 75 NA 18.7 NA 24.2 35.5 31 
NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U
NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U
NA 51700 J 45100 67300 NA 155000 NA 24600 NA 23900 27000 25200 
NA 1.3 U 1.3 U 1.3 U NA 4.2 NA 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 1.3 U 2.1 J 1.3 U NA 1.3 U NA 1.5 J NA 1.4 J 1.6 J 1.3 J
NA 1.4 U 1.5 J 1.4 U NA 1.9 J NA 2.9 J NA 8.7 9.5 6.2 
4.9 J NA 4.5 J 2.8 J NA NA NA NA 11.4 NA 7.8 10.3 
233 NA 69.5 89.4 32.8 NA 125 NA 80.8 NA 119 120 
NA 387 J 20400 42.4 U NA 42.4 U NA 42.4 U NA 230 486 53.6 J
NA 0.38 U 0.38 U 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U 0.38 U 0.38 U
NA 16700 J 19700 13600 NA 121 J NA 9190 NA 11600 12100 10600 
NA 77.6 829 2.5 U NA 2.5 U NA 2.5 U NA 10.5 36 22.6 
NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U
NA 2 J 8.8 1.4 U NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U
NA 958 3210 1050 NA 1660 NA 1120 NA 900 987 889 
NA 0.73 U 0.73 U 0.73 U NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U
NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 42400 50600 19100 NA 40700 NA 38700 NA 38700 44700 38800 
NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U
NA 1.9 U 1.9 U 1.9 U NA 10.3 NA 8.6 NA 4.5 4.8 3.6 J
NA 7 U 15.9 J 7 U NA 7 U NA 7 U NA 7 U 12.9 J 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-044b CFMW-044b CFMW-044b CFMW-044b CFMW-044b CFMW-044b CFMW-044b CFMW-044b CFMW-045 CFMW-045 CFMW-045 CFMW-045
09/19/2016 09/19/2016 12/19/2016 12/19/2016 03/24/2017 03/24/2017 06/23/2017 06/23/2017 09/15/2016 09/15/2016 12/14/2016 12/14/2016

CFMW-044b-GW CFMW-044b-GW CFMW-044b-GW CFMW-044b-GW CFMW-044b-GW CFMW-044b-GW CFMW-044b-GW CFMW-044b-GW CFMW-045-GW CFMW-045-GW CFMW-045-GW CFMW-045-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 18.2 U NA 18.2 U NA 18.2 U 40.9 18.2 U NA 18.2 U NA 18.5 J
NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA 0.62 U
NA 0.64 U NA 0.64 U NA 0.64 U 0.64 U 0.64 U NA 0.64 U NA 0.64 U
NA 87.4 NA 251 NA 309 374 352 NA 150 NA 155 
NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U
NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U
NA 13700 NA 31300 NA 37700 41100 40200 NA 53700 NA 52900 
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U
NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 3.8 J NA 2.8 J
NA NA NA NA 1.5 U NA 1.5 U 1.5 U NA NA NA NA
5.9 J NA 8.2 J NA 9.8 J NA 10.5 10.1 365 NA 392 NA
NA 732 NA 2200 NA 1760 4880 1400 NA 152 NA 170 
NA 0.38 U NA 0.38 U NA 0.38 U 3.9 0.38 U NA 0.38 U NA 0.38 U
NA 16500 NA 21500 NA 21500 22500 19700 NA 15600 NA 15500 
NA 86.2 NA 155 NA 137 169 140 NA 8.8 NA 6.6 J
NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U
NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA 1.4 U
NA 2520 NA 1440 NA 1010 1000 950 NA 936 NA 986 
NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA 0.73 U NA 0.73 U
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U
NA 3900 NA 4060 NA 4020 4840 4340 NA 39000 NA 40700 
NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U
NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA 1.9 U NA 1.9 U
NA 7 U NA 7 U NA 26.6 384 7.2 J NA 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-045 CFMW-045 CFMW-045 CFMW-045 CFMW-045a CFMW-045a CFMW-045a CFMW-045a CFMW-045a CFMW-045a CFMW-045a CFMW-045a
03/23/2017 03/23/2017 06/28/2017 06/28/2017 09/19/2016 09/19/2016 12/09/2016 12/09/2016 03/24/2017 03/24/2017 06/23/2017 06/23/2017

CFMW-045-GW CFMW-045-GW CFMW-045-GW CFMW-045-GW CFMW-045a-GW CFMW-045a-GW CFMW-045a-GW CFMW-045a-GW CFMW-045a-GW CFMW-045a-GW CFMW-045a-GW CFMW-045a-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 18.2 U 139 18.2 U NA 18.2 U NA 18.2 U NA 18.2 U 25.1 J 18.2 U
NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U
NA 0.64 U 0.64 U 0.64 U NA 0.64 U NA 0.64 U NA 0.64 U 0.64 U 0.64 U
NA 130 175 156 NA 88.5 NA 18.9 NA 115 127 124 
NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U
NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U
NA 48600 55500 53000 NA 45800 NA 4500 NA 53700 57000 56800 
NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 5 NA 1.3 U 3.2 J 1.3 U
NA 1.3 U 1.3 J 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U
2.9 J NA 33.7 J- 14.4 J- NA NA NA NA 1.5 U NA 1.6 J 2.4 J
381 NA 450 428 56 NA 34.8 NA 52.9 NA 63.2 67.3 
NA 147 432 169 NA 42.4 U NA 42.4 U NA 317 489 316 
NA 0.38 U 0.38 U 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U 0.38 U 0.38 U
NA 14100 17100 14300 NA 13000 NA 4800 NA 15100 16100 15200 
NA 10.1 3.5 J 2.5 U NA 23.6 NA 2.5 U NA 58.2 74.9 66.9 
NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U
NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U
NA 860 1090 962 NA 2300 NA 3590 NA 1560 1240 1180 
NA 0.73 U 0.73 U 0.73 U NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U
NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 36000 54200 44300 NA 31100 NA 27700 NA 31600 32600 28300 
NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U
NA 1.9 U 1.9 U 1.9 U NA 2.3 J NA 4 NA 1.9 U 1.9 U 1.9 U
NA 7 U 7 U 7 U NA 7 U NA 7 U NA 7 U 7 U 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-047 CFMW-047 CFMW-047 CFMW-047 CFMW-047 CFMW-047 CFMW-047 CFMW-047 CFMW-049 CFMW-049 CFMW-049 CFMW-049
09/14/2016 09/14/2016 12/15/2016 12/15/2016 03/23/2017 03/23/2017 06/21/2017 06/21/2017 09/21/2016 09/21/2016 12/15/2016 12/15/2016

CFMW-047-GW CFMW-047-GW CFMW-047-GW CFMW-047-GW CFMW-047-GW CFMW-047-GW CFMW-047-GW CFMW-047-GW CFMW-049-GW CFMW-049-GW CFMW-049-GW CFMW-DUP6-GW
N N N N N N N N N N N FD
T DI T DI T DI T DI T DI T T

NA 18.2 U NA 18.2 U NA 20.7 J 39.6 J 18.2 U NA 18.2 U NA NA
NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA NA
NA 0.64 U NA 0.64 U NA 0.64 U 0.64 U 0.64 U NA 0.64 U NA NA
NA 232 NA 244 NA 217 209 201 NA 273 NA NA
NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA NA
NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA NA
NA 57100 NA 58400 NA 53000 51300 49500 NA 47600 NA NA
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA NA
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA NA
NA 4.1 NA 1.4 J NA 1.4 J 2.3 J 1.4 U NA 4 NA NA
NA NA NA NA 1.5 U NA 10 4.1 J NA NA NA NA
120 NA 145 NA 171 NA 119 120 93.2 NA 82.9 84.6 
NA 55.1 J NA 42.4 U NA 95.6 J 105 J 45.6 J NA 42.4 U NA NA
NA 0.38 U NA 0.38 U NA 0.38 U 0.38 U 0.38 U NA 0.38 U NA NA
NA 15600 NA 16600 NA 15300 15700 13700 NA 15500 NA NA
NA 2.5 U NA 2.5 U NA 2.5 U 2.5 U 2.5 U NA 2.5 U NA NA
NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA NA
NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA NA
NA 1200 NA 972 NA 907 909 875 NA 857 NA NA
NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA 0.73 U NA NA
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA NA
NA 18500 NA 21100 NA 23600 19100 16400 NA 10100 NA NA
NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA NA
NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA 1.9 U NA NA
NA 7 U NA 7 U NA 7 U 7 U 7 U NA 7 U NA NA
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-049 CFMW-049 CFMW-049 CFMW-049 CFMW-049 CFMW-049 CFMW-049a CFMW-049a CFMW-049a CFMW-049a CFMW-049a CFMW-049a
12/15/2016 12/15/2016 03/23/2017 03/23/2017 06/21/2017 06/21/2017 09/16/2016 09/16/2016 12/15/2016 12/15/2016 03/23/2017 03/23/2017

CFMW-049-GW CFMW-DUP6-GW CFMW-049-GW CFMW-049-GW CFMW-049-GW CFMW-049-GW CFMW-049a-GW CFMW-049a-GW CFMW-049a-GW CFMW-049a-GW CFMW-049a-GW CFMW-049a-GW
N FD N N N N N N N N N N
DI DI T DI T DI T DI T DI T DI

18.2 U 18.2 U NA 18.2 U 23.2 J 18.2 U NA 18.2 U NA 21.9 J NA 18.2 U
0.62 U 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U
0.64 U 0.64 U NA 0.64 U 0.64 U 0.64 U NA 0.64 U NA 0.64 U NA 0.64 U
278 278 NA 280 276 276 NA 520 NA 224 NA 1010 

0.24 U 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U
0.71 U 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U
47200 47500 NA 48500 46400 46400 NA 198000 NA 41100 NA 233000 
1.3 U 1.3 U NA 1.3 U 1.3 U 1.3 U NA 4 NA 1.4 J NA 4.3 
1.3 U 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U
1.4 U 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA 3.8 J NA 1.7 J
NA NA 1.5 U NA 5.5 4.7 J NA NA NA NA 1.5 U NA
NA NA 87.5 NA 89.7 89.8 47.1 NA 71.5 NA 8 J NA

42.4 U 42.4 U NA 79.3 J 68.9 J 42.4 U NA 42.4 U NA 42.4 U NA 42.4 U
0.38 U 0.38 U NA 0.38 U 0.38 U 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U
15400 15300 NA 16000 16400 14400 NA 291 NA 13600 NA 605 
2.5 U 2.5 U NA 7.4 J 2.5 U 2.5 U NA 2.5 U NA 2.5 U NA 2.5 U

0.17 U 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U
1.4 U 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA 1.4 U NA 1.4 U
783 804 NA 803 806 786 NA 19700 NA 3480 NA 10800 

0.73 U 0.73 U NA 0.73 U 0.73 U 0.73 U NA 0.73 U NA 0.73 U NA 0.73 U
1.3 U 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U

10200 10200 NA 10300 12200 10500 NA 25200 NA 12000 NA 20400 
0.26 U 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U
1.9 U 1.9 U NA 1.9 U 1.9 U 1.9 U NA 1.9 J NA 1.9 U NA 1.9 U
7 U 7 U NA 7 U 7 U 7 U NA 7 U NA 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-049a CFMW-049a CFMW-050 CFMW-050 CFMW-050 CFMW-050 CFMW-050 CFMW-050 CFMW-050 CFMW-050 CFMW-053 CFMW-053
06/21/2017 06/21/2017 09/19/2016 09/19/2016 12/15/2016 12/15/2016 03/23/2017 03/23/2017 06/21/2017 06/21/2017 09/14/2016 09/14/2016

CFMW-049a-GW CFMW-049a-GW CFMW-050-GW CFMW-050-GW CFMW-050-GW CFMW-050-GW CFMW-050-GW CFMW-050-GW CFMW-050-GW CFMW-050-GW CFMW-053-GW CFMW-053-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

42.7 18.2 U NA 18.2 U NA 18.2 U NA 18.2 U 18.2 U 18.2 U NA 18.2 U
0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.62 U
0.64 U 0.64 U NA 0.64 U NA 0.64 U NA 0.64 U 0.64 U 0.64 U NA 0.64 U
371 275 NA 255 NA 257 NA 256 276 271 NA 147 

0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U
0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U
86300 51100 NA 46800 NA 46600 NA 49400 49400 48600 NA 58200 

3 J 2.4 J NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 J
1.4 U 1.4 U NA 3.8 J NA 4.2 NA 1.4 U 1.4 U 1.4 U NA 4.6 
1.8 J 1.6 J NA NA NA NA 1.5 U NA 4.5 J 3.9 J NA NA
58.6 38.2 51.7 NA 51.6 NA 72.4 NA 106 105 363 NA
50.4 J 42.4 U NA 42.4 U NA 42.4 U NA 42.4 U 42.4 J 42.4 U NA 179 
0.38 U 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U 0.38 U 0.38 U NA 0.38 U
13300 6200 NA 15300 NA 15400 NA 16300 17500 14800 NA 16600 
2.5 U 2.5 U NA 3.1 J NA 3.7 J NA 2.7 J 2.5 U 2.5 U NA 2.5 U

0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U
1.4 U 1.4 U NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U
3750 3400 NA 845 NA 844 NA 820 840 801 NA 1070 
0.73 U 0.73 U NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA 0.73 U
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U

13700 12000 NA 11700 NA 10700 NA 9690 13000 11300 NA 44000 
0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U
1.9 U 1.9 U NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA 1.9 U
7 U 7 U NA 7 U NA 7 U NA 7 U 7 U 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-053 CFMW-053 CFMW-053 CFMW-053 CFMW-053a CFMW-053a CFMW-053a CFMW-053a CFMW-053a CFMW-053a CFMW-053a CFMW-053a
12/12/2016 12/12/2016 06/28/2017 06/28/2017 09/19/2016 09/19/2016 12/19/2016 12/19/2016 03/27/2017 03/27/2017 06/28/2017 06/28/2017

CFMW-053-GW CFMW-053-GW CFMW-053-GW CFMW-053-GW CFMW-053a-GW CFMW-053a-GW CFMW-053a-GW CFMW-053a-GW CFMW-053a-GW CFMW-053a-GW CFMW-053a-GW CFMW-053a-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 18.2 U 18.2 U 18.2 U NA 90.6 NA 115 NA 110 151 115 
NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 1.3 J 10 8.2 
NA 0.64 U 0.64 U 0.64 U NA 0.64 U NA 0.64 U NA 0.64 U 0.64 U 0.64 U
NA 143 145 132 NA 4430 NA 2390 NA 2540 2310 2120 
NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U
NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U
NA 55100 57600 57100 NA 922000 NA 593000 NA 588000 602000 627000 
NA 1.3 U 1.3 U 1.3 U NA 11.4 NA 1.7 J NA 1.3 U 1.3 U 1.3 U
NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 1.4 U 2 J 1.4 U NA 2.4 J NA 4.5 NA 8.4 12 8 
NA NA 5.2 J- 3.3 J- NA NA NA NA NA NA NA NA
386 NA 239 238 2 U NA 2 U NA 2 U NA 2 U 2 U
NA 135 116 J 86.8 J NA 42.4 U NA 42.4 U NA 42.4 U 269 42.4 U
NA 0.38 U 0.38 U 0.38 U NA 0.62 J NA 0.89 J NA 1.5 2 1.5 
NA 15600 17800 15500 NA 63.6 U NA 63.6 U NA 63.6 U 63.6 U 63.6 U
NA 2.5 U 2.5 U 2.5 U NA 2.5 U NA 2.5 U NA 2.5 U 2.5 U 2.5 U
NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U
NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA 1.4 U NA 3.4 J 2.2 J 1.8 J
NA 918 920 868 NA 65200 NA 13500 NA 12400 10800 10400 
NA 0.73 U 0.73 U 0.73 U NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U
NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 41900 28600 24500 NA 102000 NA 47500 NA 92700 31200 27200 
NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U
NA 1.9 U 1.9 U 1.9 U NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U
NA 7 U 7 U 7 U NA 7 U NA 7 U NA 7 U 15.5 J 7.8 J
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-054 CFMW-054 CFMW-054 CFMW-054 CFMW-054 CFMW-054 CFMW-054 CFMW-054 CFMW-056 CFMW-056 CFMW-056 CFMW-056
09/14/2016 09/14/2016 12/12/2016 12/12/2016 03/22/2017 03/22/2017 06/21/2017 06/21/2017 09/20/2016 09/20/2016 09/20/2016 09/20/2016

CFMW-054-GW CFMW-054-GW CFMW-054-GW CFMW-054-GW CFMW-054-GW CFMW-054-GW CFMW-054-GW CFMW-054-GW CFMW-056-GW CFMW-DUP3-GW CFMW-056-GW CFMW-DUP3-GW
N N N N N N N N N FD N FD
T DI T DI T DI T DI T T DI DI

NA 18.2 U NA 18.2 U NA 18.2 U 277 18.2 U NA NA 18.2 U 18.2 U
NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA NA 0.62 U 0.62 U
NA 0.64 U NA 0.64 U NA 0.64 U 0.64 U 0.64 U NA NA 0.64 U 0.64 U
NA 153 NA 153 NA 146 148 145 NA NA 144 142 
NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA NA 0.24 U 0.24 U
NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA NA 0.71 U 0.71 U
NA 59400 NA 56200 NA 56100 57800 57400 NA NA 48700 49700 
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA NA 1.3 U 1.3 U
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA NA 1.3 U 1.3 U
NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA NA 1.4 U 1.4 U
NA NA NA NA 13.5 NA 40.3 19.1 NA NA NA NA
327 NA 382 NA 391 NA 302 284 2 U 2 U NA NA
NA 156 NA 126 NA 167 463 163 NA NA 516 514 
NA 0.38 U NA 0.38 U NA 0.38 U 0.38 U 0.38 U NA NA 0.38 U 0.38 U
NA 16500 NA 15600 NA 16200 17400 16200 NA NA 18700 19000 
NA 2.5 U NA 2.5 U NA 2.5 U 9.2 2.5 U NA NA 36.7 37.4 
NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA NA 0.17 U 0.17 U
NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA NA 1.4 U 1.4 U
NA 1050 NA 931 NA 1000 1020 958 NA NA 1570 1590 
NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA NA 0.73 U 0.73 U
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA NA 1.3 U 1.3 U
NA 38800 NA 38900 NA 41100 36400 34800 NA NA 4100 4280 
NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA NA 0.26 U 0.26 U
NA 1.9 U NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA NA 1.9 U 1.9 U
NA 7 U NA 7 U NA 7 U 7 U 7 U NA NA 7 U 7.1 J
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-056 CFMW-056 CFMW-056 CFMW-056 CFMW-056 CFMW-056 CFMW-056a CFMW-056a CFMW-056a CFMW-056a CFMW-056a CFMW-056a
12/13/2016 12/13/2016 03/22/2017 03/22/2017 06/22/2017 06/22/2017 09/20/2016 09/20/2016 12/06/2016 12/06/2016 12/06/2016 12/06/2016

CFMW-056-GW CFMW-056-GW CFMW-056-GW CFMW-056-GW CFMW-056-GW CFMW-056-GW CFMW-056a-GW CFMW-056a-GW CFMW-056a-GW CFMW-DUP4-GW CFMW-056a-GW CFMW-DUP4-GW
N N N N N N N N N FD N FD
T DI T DI T DI T DI T T DI DI

NA 18.2 U NA 18.2 U 18.2 U 18.2 U NA 43 NA NA 21.4 J 24.6 J
NA 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.87 J NA NA 0.62 U 0.62 U
NA 0.64 U NA 0.64 U 0.74 J 0.64 U NA 2.2 NA NA 2.2 2.3 
NA 5.8 NA 137 144 135 NA 73.3 NA NA 111 116 
NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA NA 0.24 U 0.24 U
NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA NA 0.71 U 0.71 U
NA 4800 NA 47800 48800 47000 NA 18600 NA NA 26400 27000 
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA NA 1.3 U 1.3 U
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA NA 1.3 U 1.3 U
NA 1.4 U NA 1.4 U 2.6 J 1.4 U NA 3 J NA NA 1.4 U 1.4 U
NA NA NA NA NA NA NA NA NA NA NA NA
2 U NA 2 U NA 2 U 2 U 2 U NA 3.3 J 2 UJ NA NA
NA 42.4 U NA 1680 7280 857 NA 42.4 U NA NA 42.4 U 42.4 U
NA 0.38 U NA 0.38 U 0.69 J 0.38 U NA 0.42 J NA NA 0.38 U 0.38 U
NA 7440 NA 18200 19500 17900 NA 7470 NA NA 10400 J 10800 J
NA 15.6 NA 32.5 60.5 24.8 NA 73.3 NA NA 241 248 
NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA NA 0.17 U 0.17 U
NA 1.4 U NA 1.4 U 2.7 J 1.4 U NA 1.4 U NA NA 1.4 U 1.4 U
NA 1590 NA 1530 1570 1530 NA 10800 NA NA 6160 6500 
NA 0.73 U NA 0.73 U 0.73 U 0.73 U NA 0.73 U NA NA 0.73 U 0.73 U
NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA NA 1.3 U 1.3 U
NA 4590 NA 3980 4250 4270 NA 26700 NA NA 18300 18200 
NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA NA 0.26 U 0.26 U
NA 1.9 U NA 1.9 U 1.9 U 1.9 U NA 5.4 NA NA 3.4 J 3.6 J
NA 7 U NA 176 907 7 U NA 7 U NA NA 7 U 7 U



Appendix G3. Metals in Groundwater
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

ROUX ASSOCIATES, INC. Page 38 of 43  2476.0001Y004.170/WKB

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-056a CFMW-056a CFMW-056a CFMW-056a CFMW-056b CFMW-056b CFMW-056b CFMW-056b CFMW-056b CFMW-056b CFMW-056b CFMW-056b
03/30/2017 03/30/2017 06/22/2017 06/22/2017 09/13/2016 09/13/2016 12/12/2016 12/12/2016 03/21/2017 03/21/2017 03/21/2017 03/21/2017

CFMW-056a-GW CFMW-056a-GW CFMW-056a-GW CFMW-056a-GW CFMW-056b-GW CFMW-056b-GW CFMW-056b-GW CFMW-056b-GW CFMW-0566-GW CFMW-Dup7-GW CFMW-0566-GW CFMW-Dup7-GW
N N N N N N N N N FD N FD
T DI T DI T DI T DI T T DI DI

NA 18.2 U 1430 18.2 U NA 18.2 U NA 18.2 U NA NA 18.2 U 18.2 U
NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA 0.62 U NA NA 0.62 U 0.62 U
NA 0.79 J 1.9 J 0.99 J NA 0.64 U NA 0.64 U NA NA 0.64 U 0.64 U
NA 214 186 170 NA 132 NA 132 NA NA 123 124 
NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U NA NA 0.24 U 0.24 U
NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U NA NA 0.71 U 0.71 U
NA 38400 29100 29000 NA 69000 NA 64900 NA NA 61300 61900 
NA 1.3 U 2.9 J 1.3 U NA 1.3 U NA 1.3 U NA NA 1.3 U 1.3 U
NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA NA 1.3 U 1.3 U
NA 1.4 U 3.8 J 1.4 U NA 3.7 J NA 1.4 U NA NA 1.4 U 1.4 U

1.5 U NA 1.5 U 1.5 U NA NA NA NA NA NA NA NA
2 U NA 2 U 2 U 2 U NA 2 U NA 2 U 2 U NA NA
NA 120 2110 42.4 U NA 42.4 U NA 42.4 U NA NA 42.4 U 42.4 U
NA 0.38 U 1.1 J 0.38 U NA 0.38 U NA 0.38 U NA NA 0.38 U 0.38 U
NA 15700 14100 12700 NA 17500 NA 15400 NA NA 15600 15700 
NA 424 391 327 NA 83.2 NA 11.2 NA NA 2.5 U 2.5 U
NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U NA NA 0.17 U 0.17 U
NA 1.4 U 1.5 J 1.4 U NA 1.4 U NA 1.4 U NA NA 1.4 U 1.4 U
NA 2670 7650 7310 NA 925 NA 771 NA NA 692 700 
NA 2 J 0.73 U 1.2 J NA 0.73 U NA 0.73 U NA NA 0.73 U 0.73 U
NA 1.3 UJ 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA NA 1.3 U 1.3 U
NA 9290 17800 17100 NA 9450 NA 7000 NA NA 3490 3510 
NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U NA NA 0.26 U 0.26 U
NA 1.9 U 1.9 J 1.9 U NA 1.9 U NA 1.9 U NA NA 1.9 U 1.9 U
NA 7 U 11.6 J 7 U NA 7 U NA 7 U NA NA 7 U 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-056b CFMW-056b CFMW-057 CFMW-057 CFMW-057 CFMW-057 CFMW-057 CFMW-057 CFMW-057 CFMW-057 CFMW-057 CFMW-057
06/22/2017 06/22/2017 09/19/2016 09/19/2016 12/05/2016 12/05/2016 03/29/2017 03/29/2017 03/29/2017 03/29/2017 06/28/2017 06/28/2017

CFMW-056b-GW CFMW-056b-GW CFMW-057-GW CFMW-057-GW CFMW-057-GW CFMW-057-GW CFMW-057-GW CFMW-DUP11-GW CFMW-057-GW CFMW-DUP11-GW CFMW-057-GW CFMW-057-GW
N N N N N N N FD N FD N N
T DI T DI T DI T T DI DI T DI

18.2 U 18.2 U NA 18.2 U NA 18.2 U NA NA 18.2 U 18.2 U 123 J+ 18.2 U
0.62 U 0.62 U NA 0.62 U NA 0.62 U NA NA 0.62 U 0.62 U 0.62 U 0.62 U
0.64 U 0.64 U NA 0.64 U NA 0.64 U NA NA 0.64 U 0.64 U 1.7 J 0.64 U
152 149 NA 46.3 NA 43.6 NA NA 50.8 51 121 111 

0.24 U 0.24 U NA 0.24 U NA 0.24 U NA NA 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U NA 0.71 U NA 0.71 U NA NA 0.71 U 0.71 U 0.71 U 0.71 U
69900 70800 NA 20500 NA 19400 NA NA 21900 21800 39500 39400 
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA NA 1.3 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA NA 1.3 U 1.3 U 1.3 U 1.3 U
1.4 U 1.4 U NA 1.4 U NA 1.4 U NA NA 1.4 U 1.4 U 1.4 U 1.4 U
NA NA NA NA NA NA NA NA NA NA NA NA
2 U 2 U 2 U NA 2 U NA 2 U 2 U NA NA 2 U 2 U

42.4 U 42.4 U NA 2290 NA 2440 NA NA 3430 3420 17400 2580 
0.38 U 0.38 U NA 0.38 U NA 0.38 U NA NA 0.38 U 0.38 U 6.6 0.38 U
18500 17600 NA 15600 NA 15700 NA NA 20500 20200 23800 21500 
2.5 U 2.5 U NA 65.6 NA 59.1 NA NA 74.4 74.2 96.5 46 

0.17 U 0.17 U NA 0.17 U NA 0.17 U NA NA 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U NA 1.4 U NA 1.4 U NA NA 1.4 U 1.4 U 1.4 U 1.4 U
806 824 NA 1730 NA 1690 NA NA 1830 1820 2360 2240 

0.73 U 0.73 U NA 0.73 U NA 0.73 U NA NA 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U NA 1.3 U NA 1.3 U NA NA 1.3 U 1.3 U 1.3 U 1.3 U
9810 9500 NA 3700 NA 3800 NA NA 3920 3850 5880 J+ 5040 
0.26 U 0.26 U NA 0.26 U NA 0.26 U NA NA 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U NA 1.9 U NA 1.9 U NA NA 1.9 U 1.9 U 1.9 U 1.9 U
7 U 7 U NA 7 U NA 7 U NA NA 73.9 71.3 770 8.8 J
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-057a CFMW-057a CFMW-057a CFMW-057a CFMW-057a CFMW-057a CFMW-057a CFMW-057a CFMW-059 CFMW-059 CFMW-059 CFMW-059
09/19/2016 09/19/2016 12/16/2016 12/16/2016 03/22/2017 03/22/2017 06/28/2017 06/28/2017 09/15/2016 09/15/2016 12/12/2016 12/12/2016

CFMW-057a-GW CFMW-057a-GW CFMW-057a-GW CFMW-057a-GW CFMW-057a-GW CFMW-057a-GW CFMW-057a-GW CFMW-057a-GW CFMW-059-GW CFMW-059-GW CFMW-059-GW CFMW-059-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 168 NA 417 NA 902 1240 897 NA 18.2 U NA 18.2 U
NA 0.62 U NA 0.62 U NA 0.62 U 1.6 J 0.62 U NA 0.62 U NA 0.62 U
NA 0.64 U NA 0.64 U NA 0.64 U 0.64 J 0.64 U NA 0.64 U NA 0.64 U
NA 924 NA 364 NA 148 98 89.7 NA 140 NA 154 
NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U
NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U
NA 581000 NA 344000 NA 154000 112000 109000 NA 69300 NA 72100 
NA 16 NA 22.3 NA 24.1 20.4 17.2 NA 1.3 U NA 1.3 U
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U
NA 7.1 NA 3.6 J NA 5.2 6.5 3.9 J NA 1.4 U NA 1.4 U
NA NA NA NA NA NA NA NA NA NA NA NA
2 U NA 2 U NA 2 U NA 2 U 2 U 2 U NA 2 U NA
NA 42.4 U NA 42.4 U NA 42.4 U 457 42.4 U NA 42.4 U NA 42.4 U
NA 1.3 NA 0.38 U NA 0.38 U 0.85 J 0.38 U NA 0.38 U NA 0.38 U
NA 63.6 U NA 63.6 U NA 63.6 U 226 63.6 U NA 14100 NA 14100 
NA 2.5 U NA 2.5 U NA 2.5 U 9.8 2.5 U NA 88.4 NA 16.8 
NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U
NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA 1.4 U
NA 18100 NA 6500 NA 12300 11500 11000 NA 1150 NA 1000 
NA 0.73 U NA 0.73 U NA 0.73 U 0.98 J 0.73 U NA 0.73 U NA 0.73 U
NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U
NA 48100 NA 28200 NA 26600 21600 19300 NA 20600 NA 15200 
NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U
NA 1.9 U NA 1.9 U NA 1.9 J 5.2 3.9 J NA 1.9 U NA 1.9 U
NA 7 U NA 7 U NA 7 U 7 U 7 U NA 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-059 CFMW-059 CFMW-059 CFMW-059 CFMW-059a CFMW-059a CFMW-059a CFMW-059a CFMW-059a CFMW-059a CFMW-059a CFMW-059a
03/23/2017 03/23/2017 06/21/2017 06/21/2017 09/19/2016 09/19/2016 12/16/2016 12/16/2016 03/29/2017 03/29/2017 06/28/2017 06/28/2017

CFMW-059-GW CFMW-059-GW CFMW-059-GW CFMW-059-GW CFMW-059a-GW CFMW-059a-GW CFMW-059a-GW CFMW-059a-GW CFMW-059a-GW CFMW-059a-GW CFMW-059a-GW CFMW-059a-GW
N N N N N N N N N N N N
T DI T DI T DI T DI T DI T DI

NA 18.2 U 619 18.2 U NA 137 NA 18.2 U NA 20.2 J 861 34.6 J
NA 0.62 U 0.62 U 0.62 U NA 0.62 U NA 0.62 U NA 0.62 U 0.62 U 0.62 U
NA 0.64 U 0.64 U 0.64 U NA 0.64 U NA 4 NA 4.3 4.6 3.7 
NA 146 158 145 NA 268 NA 121 NA 110 147 125 
NA 0.24 U 0.24 U 0.24 U NA 0.24 U NA 0.24 U NA 0.24 U 0.24 U 0.24 U
NA 0.71 U 0.71 U 0.71 U NA 0.71 U NA 0.71 U NA 0.71 U 0.71 U 0.71 U
NA 68300 68700 55000 NA 340000 NA 29000 NA 32400 39700 34500 
NA 1.3 U 1.3 U 1.3 U NA 1.3 J NA 1.3 U NA 1.3 U 1.5 J 1.3 U
NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 1.4 U 2.1 J 1.4 U NA 3.7 J NA 1.4 U NA 1.4 U 1.9 J 1.4 U
NA NA NA NA NA NA NA NA NA NA NA NA
2 U NA 2 U 2 U 2 U NA 2 U NA 2 U NA 2 U 2 U
NA 42.4 U 940 129 NA 42.4 U NA 42.4 U NA 42.4 U 1120 42.4 U
NA 0.38 U 0.73 J 0.38 U NA 0.38 U NA 0.38 U NA 0.38 U 0.65 J 0.38 U
NA 13900 15200 14200 NA 63.6 U NA 10500 NA 9860 10900 9290 
NA 2.5 U 40.5 2.5 U NA 2.5 U NA 29.8 NA 29 71.5 33.3 
NA 0.17 U 0.17 U 0.17 U NA 0.17 U NA 0.17 U NA 0.17 U 0.17 U 0.17 U
NA 1.4 U 1.4 U 1.4 U NA 1.4 U NA 1.4 U NA 1.4 U 1.4 U 1.4 U
NA 1010 1230 917 NA 7920 NA 1210 NA 1560 1940 1560 
NA 0.73 U 0.73 U 0.73 U NA 0.73 U NA 0.73 U NA 0.73 U 0.73 U 0.73 U
NA 1.3 U 1.3 U 1.3 U NA 1.3 U NA 1.3 U NA 1.3 U 1.3 U 1.3 U
NA 18600 21600 30600 NA 15400 NA 3430 J+ NA 3800 4050 3400 
NA 0.26 U 0.26 U 0.26 U NA 0.26 U NA 0.26 U NA 0.26 U 0.26 U 0.26 U
NA 1.9 U 1.9 U 1.9 U NA 1.9 U NA 1.9 U NA 1.9 U 2 J 1.9 U
NA 7 U 7 U 7 U NA 7 U NA 7 U NA 7 U 7 U 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-061 CFMW-061 CFMW-061 CFMW-061 CFMW-061 CFMW-061 CFMW-061 CFMW-061 CFMW-061 CFMW-061 CFMW-064 CFMW-064
09/15/2016 09/15/2016 12/07/2016 12/07/2016 12/07/2016 12/07/2016 03/23/2017 03/23/2017 06/23/2017 06/23/2017 09/15/2016 09/15/2016

CFMW-061-GW CFMW-061-GW CFMW-061-GW CFMW-DUP5-GW CFMW-061-GW CFMW-DUP5-GW CFMW-061-GW CFMW-061-GW CFMW-061-GW CFMW-061-GW CFMW-064-GW CFMW-064-GW
N N N FD N FD N N N N N N
T DI T T DI DI T DI T DI T DI

NA 18.2 U NA NA 18.2 U 18.2 U NA 18.2 U 18.2 U 18.2 U NA 18.2 U
NA 0.62 U NA NA 0.62 U 0.62 U NA 0.62 U 0.62 U 0.62 U NA 0.62 U
NA 0.64 U NA NA 0.64 U 0.64 U NA 0.64 U 0.64 U 0.64 U NA 0.64 U
NA 220 NA NA 300 297 NA 203 232 226 NA 312 
NA 0.24 U NA NA 0.24 U 0.24 U NA 0.24 U 0.24 U 0.24 U NA 0.24 U
NA 0.71 U NA NA 0.71 U 0.71 U NA 0.71 U 0.71 U 0.71 U NA 0.71 U
NA 50100 NA NA 60700 60600 NA 46300 51100 51100 NA 47100 
NA 1.3 U NA NA 1.3 U 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U
NA 1.3 U NA NA 1.3 U 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U
NA 3.1 J NA NA 1.4 U 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U
NA NA NA NA NA NA 1.5 U NA 1.5 U 1.5 U NA NA
7.7 J NA 4 J 3.8 J NA NA 2 U NA 2 U 2 U 42.7 NA
NA 42.4 U NA NA 42.4 U 42.4 U NA 42.4 U 42.4 U 42.4 U NA 42.4 U
NA 0.38 U NA NA 0.38 U 0.38 U NA 0.38 U 0.38 U 0.38 U NA 0.38 U
NA 16200 NA NA 20600 20100 NA 15300 17700 15400 NA 17900 
NA 68 NA NA 15.6 15.3 NA 2.5 U 2.5 U 2.5 U NA 19.3 
NA 0.17 U NA NA 0.17 U 0.17 U NA 0.17 U 0.17 U 0.17 U NA 0.17 U
NA 1.4 U NA NA 1.4 U 1.4 U NA 1.4 U 1.4 U 1.4 U NA 1.4 U
NA 837 NA NA 871 861 NA 667 692 690 NA 948 
NA 0.73 U NA NA 0.73 U 0.73 U NA 0.73 U 0.73 U 0.73 U NA 0.73 U
NA 1.3 U NA NA 1.3 U 1.3 U NA 1.3 U 1.3 U 1.3 U NA 1.3 U
NA 8660 NA NA 11400 11100 NA 5890 6010 5420 NA 9020 
NA 0.26 U NA NA 0.26 U 0.26 U NA 0.26 U 0.26 U 0.26 U NA 0.26 U
NA 1.9 U NA NA 1.9 U 1.9 U NA 1.9 U 1.9 U 1.9 U NA 1.9 U
NA 7 U NA NA 7 UJ 18.2 J NA 7 U 7 U 7 U NA 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 200 200 0.15 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-064 CFMW-064 CFMW-064 CFMW-064 CFMW-064 CFMW-064 CFMW-064 CFMW-064
12/07/2016 12/07/2016 03/23/2017 03/23/2017 06/23/2017 06/23/2017 06/23/2017 06/23/2017

CFMW-064-GW CFMW-064-GW CFMW-064-GW CFMW-064-GW CFMW-064-GW CFMW-DUP14-GW CFMW-064-GW CFMW-DUP14-GW
N N N N N FD N FD
T DI T DI T T DI DI

NA 18.2 U NA 18.2 U 18.2 UJ 101 J 18.2 U 18.2 U
NA 0.62 U NA 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
NA 0.64 U NA 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U
NA 339 NA 290 345 344 339 336 
NA 0.24 U NA 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
NA 0.71 U NA 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
NA 46400 NA 45000 47800 47500 48100 47700 
NA 1.3 U NA 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
NA 1.3 U NA 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
NA 1.4 J NA 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
NA NA 1.5 U NA 1.5 U 1.5 U 1.5 U 1.5 U

62.4 NA 13.5 NA 60.1 60.5 62.6 61.5 
NA 42.4 U NA 42.4 U 42.4 UJ 140 J 42.4 U 42.4 U
NA 0.38 U NA 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
NA 18700 NA 17400 20000 19900 17700 17500 
NA 6.2 J NA 5.7 J 2.5 UJ 6.5 J 2.5 U 2.5 U
NA 0.17 U NA 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
NA 1.4 U NA 1.4 U 1.4 U 1.4 U 2.1 J 1.4 UJ
NA 982 NA 794 924 945 905 908 
NA 0.73 U NA 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
NA 1.3 U NA 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
NA 10400 NA 7410 11200 11100 9880 9840 
NA 0.26 U NA 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
NA 1.9 U NA 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
NA 7 U NA 7 U 7 U 7 U 7 U 7 U
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CFMW-001 CFMW-001 CFMW-001 CFMW-001 CFMW-001 CFMW-002 CFMW-002 CFMW-002 CFMW-002 CFMW-003 CFMW-003
09/20/2016 12/12/2016 03/20/2017 06/19/2017 06/19/2017 09/12/2016 03/24/2017 06/27/2017 06/27/2017 09/14/2016 12/09/2016

CFMW-001-GW CFMW-001-GW CFMW-001-GW CFMW-001-GW CFMW-001-GW CFMW-002-GW CFMW-002-GW CFMW-002-GW CFMW-002-GW CFMW-003-GW CFMW-003-GW
N N N N N N N N N N N
T T T T DI T T T DI T T

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l 200000 206000 212000 214000 NA 416000 482000 283000 NA 664000 673000 
Ammonia -- -- -- ug/l 72 U 72 U 72 U 72 U NA 93 J 139 72 U NA 154 362 
Chloride -- -- -- ug/l 611 799 J+ 393 338 J+ NA 4130 1800 J+ 1750 J+ NA 39100 J- 33400 
Fluoride 4000 4000 80 ug/l 91.7 132 184 159 120 18900 8900 4930 5150 J+ 15 U 536 J-
Hardness as calcium carbonate -- -- -- ug/l 206000 228000 204000 198000 NA 140000 166000 118000 NA 134000 736000 
Nitrate Nitrite as N 10000 10000 -- ug/l 100 U 100 UJ 100 U 100 U NA 14300 37200 6530 NA 5730 9560 
Orthophosphate as P -- -- -- ug/l 42 U NA 48 U 48 UJ NA 42 U NA 48 UJ NA 42 UJ NA
Sulfate -- -- -- ug/l 6600 4980 J- 7000 5660 J+ NA 14400 22000 J+ 6730 J+ NA 694000 J- 618000 J
Total Dissolved Solids -- -- -- mg/l 216 202 J 174 208 NA 590 704 408 NA 1650 1760 J
Total Suspended Solids -- -- -- mg/l 123 J 434 146 J 41.5 NA 28.4 13.9 J 5.4 NA 39.4 268 

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-003 CFMW-003 CFMW-003 CFMW-003a CFMW-003a CFMW-003a CFMW-003a CFMW-003a CFMW-007 CFMW-007 CFMW-007
03/22/2017 06/27/2017 06/27/2017 09/20/2016 12/12/2016 03/20/2017 06/19/2017 06/19/2017 09/21/2016 12/12/2016 03/28/2017

CFMW-003-GW CFMW-003-GW CFMW-003-GW CFMW-003a-GW CFMW-003a-GW CFMW-003a-GW CFMW-003a-GW CFMW-003a-GW CFMW-007-GW CFMW-007-GW CFMW-007-GW
N N N N N N N N N N N
T T DI T T T T DI T T T

695000 674000 NA 112000 90700 120000 130000 NA 374000 203000 204000 
72 U 72 U NA 72 U 99 J+ 72 U 72 U NA 72 U 95.6 J+ 77.5 J

46600 J+ 36500 NA 8600 8600 8900 J+ 6240 NA 1860 J- 1480 1520 J+
60 U 60 U 60 U 312 337 373 276 274 77 J 123 101 

820000 780000 NA 164000 96000 132000 124000 NA 184000 220000 210000 
10100 9370 NA 100 U 108 J- 100 U 145 NA 100 U 100 UJ 3880 

NA 48 UJ NA 42 U 48 UJ 48 U 48 UJ NA 42 UJ 48 UJ 48 UJ
961000 J+ 905000 J- NA 36700 34700 J- 20200 13900 J+ NA 5530 16100 J- 16300 J+

1950 2000 NA 254 234 J 198 143 NA 171 220 J 242 
52 20.7 NA 1090 J 13.4 493 J 58.3 NA 76 38.3 68.8 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-007 CFMW-007 CFMW-008 CFMW-008 CFMW-008 CFMW-008 CFMW-008 CFMW-008a CFMW-008a CFMW-008a CFMW-008a
06/19/2017 06/19/2017 09/21/2016 12/16/2016 03/28/2017 06/20/2017 06/20/2017 09/15/2016 12/16/2016 03/28/2017 06/28/2017

CFMW-007-GW CFMW-007-GW CFMW-008-GW CFMW-008-GW CFMW-008-GW CFMW-008-GW CFMW-008-GW CFMW-008a-GW CFMW-008a-GW CFMW-008a-GW CFMW-008a-GW
N N N N N N N N N N N
T DI T T T T DI T T T T

194000 NA 347000 340000 368000 382000 NA 1060000 1320000 1350000 1280000 
72 U NA 322 838 659 519 NA 199 639 1540 1070 J+

1300 J+ NA 2020 3650 J 1460 J+ 1230 NA 8430 J- 4930 J 5560 J+ 5090 
152 126 777 456 J 427 527 431 180 179 J 160 304 J-

190000 NA 28000 180000 160000 129000 NA 1000000 1150000 1240000 1100000 
100 U NA 100 U 100 U 100 U 2000 UJ NA 104 121 100 U 168 
48 UJ NA 42 UJ 48 U 48 UJ 48 UJ NA 42 UJ 48 U 48 UJ 48 UJ

12200 J+ NA 7030 15300 J 10400 J+ 3150 J+ NA 20200 5440 J 6000 J+ 8730 
178 NA 353 391 396 399 J NA 1210 1140 1800 1300 J
27.6 NA 543 126 170 178 J NA 26.4 13.9 9.8 6.5 J
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-008a CFMW-010 CFMW-010 CFMW-010 CFMW-010 CFMW-010 CFMW-011 CFMW-011 CFMW-011 CFMW-011 CFMW-011
06/28/2017 09/12/2016 12/15/2016 03/24/2017 06/27/2017 06/27/2017 09/13/2016 12/08/2016 03/27/2017 06/28/2017 06/28/2017

CFMW-008a-GW CFMW-010-GW CFMW-010-GW CFMW-010-GW CFMW-010-GW CFMW-010-GW CFMW-011-GW CFMW-011-GW CFMW-011-GW CFMW-011-GW CFMW-DUP15-GW
N N N N N N N N N N FD
DI T T T T DI T T T T T

NA 875000 514000 458000 323000 NA 196000 218000 260000 213000 208000 
NA 1240 477 596 218 NA 72 U 72 U 72 U 72 U 72 U
NA 4630 442 1890 J+ 1710 J+ NA 1590 681 J 1810 J+ 1750 1780 

277 J+ 30900 3190 17200 6810 6980 J+ 207 241 J 298 J+ 297 J- 289 J-
NA 168000 124000 108000 120000 NA 190000 210000 246000 416000 J 180000 J
NA 46200 21000 27600 7740 NA 1260 1770 2610 1530 1600 
NA 42 U 48 U NA 48 UJ NA 42 UJ 48 UJ 48 U 48 UJ 48 UJ
NA 48000 17900 15600 J+ 7130 J+ NA 4630 7350 J- 14600 J+ 4590 4410 
NA 1350 802 632 457 NA 219 193 270 214 J 228 J
NA 106 135 J 89.4 J 24.9 NA 242 3.4 1.1 J 1.1 J 1 UJ
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-011 CFMW-011 CFMW-011a CFMW-011a CFMW-011a CFMW-011a CFMW-011a CFMW-012 CFMW-012 CFMW-012 CFMW-012
06/28/2017 06/28/2017 09/20/2016 12/14/2016 03/21/2017 06/29/2017 06/29/2017 09/12/2016 12/14/2016 03/22/2017 06/23/2017

CFMW-011-GW CFMW-DUP15-GW CFMW-011a-GW CFMW-011a-GW CFMW-011a-GW CFMW-011a-GW CFMW-011a-GW CFMW-012-GW CFMW-012-GW CFMW-012-GW CFMW-012-GW
N FD N N N N N N N N N
DI DI T T T T DI T T T T

NA NA 132000 159000 188000 197000 NA 474000 566000 522000 1480000 
NA NA 72 U 72 U 72 U 72 U NA 224 111 72 U 27900 
NA NA 4070 1130 J 1070 808 J+ NA 3490 494 J- 1410 J+ 577 J+

298 J+ 296 J+ 200 194 J- 246 197 170 J+ 12400 5750 J 12600 J+ 30600 
NA NA 118000 118000 172000 176000 NA 48000 60000 162000 56000 
NA NA 100 U 100 U 100 U 208 J+ NA 16500 8170 31500 62800 
NA NA 42 U 48 UJ 48 U 48 UJ NA 42 U 48 UJ NA 48 UJ
NA NA 12500 4740 8770 5810 J+ NA 21500 13100 43500 J+ 78700 J+
NA NA 157 185 211 237 J NA 660 688 836 2440 
NA NA 221 J 138 147 60.1 NA 3.5 3.3 3.6 1 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-012 CFMW-012a CFMW-012a CFMW-012a CFMW-012a CFMW-012a CFMW-012a CFMW-014 CFMW-014 CFMW-014 CFMW-014
06/23/2017 09/15/2016 09/15/2016 12/13/2016 03/20/2017 06/20/2017 06/20/2017 09/12/2016 12/15/2016 03/29/2017 06/27/2017

CFMW-012-GW CFMW-012a-GW CFMW-DUP2-GW CFMW-012a-GW CFMW-012a-GW CFMW-012a-GW CFMW-012a-GW CFMW-014-GW CFMW-014-GW CFMW-014-GW CFMW-014-GW
N N FD N N N N N N N N
DI T T T T T DI T T T T

NA 200000 204000 201000 208000 206000 NA 476000 548000 514000 254000 
NA 72 U 72 U 72 U 72 U 72 U NA 110 72 U 123 72 U
NA 571 J- 570 J- 1730 400 385 J+ NA 2450 1610 J 2270 J+ 1560 J+

31900 54.6 J 55.8 J 119 135 139 90.2 8300 17300 J- 13000 3960 
NA 194000 196000 200000 204000 194000 NA 200000 192000 404000 108000 
NA 100 U 100 U 100 UJ 100 U 204 J NA 18100 33500 28300 2620 
NA 42 UJ 42 UJ 48 UJ 48 U 48 UJ NA 42 U 48 U 48 U 48 UJ
NA 5260 5740 4490 J- 5920 4670 J+ NA 35000 45000 J- 48600 J+ 6870 J+
NA 210 214 206 193 217 J NA 656 854 772 374 
NA 40.8 41.2 25.6 62 J 44.3 J NA 2.9 3.7 J 6.6 1 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-014 CFMW-015 CFMW-015 CFMW-015 CFMW-015 CFMW-015 CFMW-016 CFMW-016 CFMW-016 CFMW-016 CFMW-016a
06/27/2017 09/12/2016 12/15/2016 03/29/2017 06/27/2017 06/27/2017 03/28/2017 03/28/2017 06/29/2017 06/29/2017 09/21/2016

CFMW-014-GW CFMW-015-GW CFMW-015-GW CFMW-015-GW CFMW-015-GW CFMW-015-GW CFMW-016-GW CFMW-DUP10-GW CFMW-016-GW CFMW-016-GW CFMW-016a-GW
N N N N N N N FD N N N
DI T T T T DI T T T DI T

NA 1190000 762000 1110000 1570000 NA 209000 212000 183000 NA 64100 
NA 23600 17500 34100 23000 NA 72 U 72 U 139 NA 674 
NA 5770 1570 J 2570 J+ 1810 J+ NA 2060 J+ 2040 J+ 1490 J+ NA 2280 

4110 J+ 38400 16800 J- 4740 52900 55300 J+ 428 438 338 352 J+ 304 
NA 70000 30000 50000 80000 NA 184000 176000 176000 NA 116000 
NA 41100 18600 54700 34100 NA 267 265 133 NA 100 U
NA 267 48 U 48 U 325 J- NA 48 UJ 48 UJ 48 UJ NA 42 UJ
NA 87400 44800 J- 22500 J+ 103000 J+ NA 6970 J+ 7560 J+ 2690 J+ NA 5880 
NA 1730 1020 1650 2420 NA 235 234 190 J NA 63 
NA 14 10.3 J 1.1 2.5 NA 9.3 J 17.9 J 3.4 NA 118 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-016a CFMW-016a CFMW-016a CFMW-016a CFMW-017 CFMW-017 CFMW-017 CFMW-018 CFMW-018 CFMW-018 CFMW-019
12/14/2016 03/27/2017 06/26/2017 06/26/2017 03/28/2017 06/26/2017 06/26/2017 03/28/2017 06/20/2017 06/20/2017 09/12/2016

CFMW-016a-GW CFMW-016a-GW CFMW-016a-GW CFMW-016a-GW CFMW-017-GW CFMW-017-GW CFMW-017-GW CFMW-018-GW CFMW-018-GW CFMW-018-GW CFMW-019-GW
N N N N N N N N N N N
T T T DI T T DI T T DI T

138000 231000 65500 NA 407000 191000 NA 206000 237000 NA 334000 
72 U 72 U 109 NA 118 74.6 J NA 72 U 72 U NA 72 U

1320 J- 1860 J+ 1820 J+ NA 1400 J+ 984 J+ NA 2290 J+ 412 NA 5930 
293 J- 358 J+ 293 J+ 275 13400 1160 J+ 1220 569 451 475 2860 

142000 218000 130000 NA 98000 172000 NA 196000 216000 NA 228000 
202 311 195 NA 7200 491 NA 216 213 J- NA 7230 

48 UJ 48 U 48 UJ NA 48 UJ 48 UJ NA 48 UJ 48 UJ NA 42 U
6220 9450 J+ 3200 J+ NA 7970 J+ 2420 J+ NA 3830 J+ 4400 J+ NA 95000 
163 252 97 NA 516 206 NA 220 258 J NA 510 
46 12.2 J 142 NA 3.9 1.9 NA 23.8 60 J NA 7.7 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-019 CFMW-019 CFMW-019 CFMW-019 CFMW-019a CFMW-019a CFMW-019a CFMW-019a CFMW-019a CFMW-019a CFMW-020
12/15/2016 03/29/2017 06/29/2017 06/29/2017 09/20/2016 12/14/2016 03/27/2017 03/27/2017 06/26/2017 06/26/2017 09/20/2016

CFMW-019-GW CFMW-019-GW CFMW-019-GW CFMW-019-GW CFMW-019a-GW CFMW-019a-GW CFMW-019a-GW CFMW-DUP9-GW CFMW-019a-GW CFMW-019a-GW CFMW-020-GW
N N N N N N N FD N N N
T T T DI T T T T T DI T

342000 411000 383000 NA 222000 184000 182000 190000 181000 NA 220000 
72 U 103 97.5 J NA 97.7 J 72 U 72 U 72 U 72 U NA 72 U

4220 J 8350 5620 J+ NA 3180 1080 J- 1180 J 1740 J 917 J+ NA 2250 
2890 2950 3720 3390 J+ 361 182 J- 214 J+ 201 J+ 179 J+ 145 281 

224000 312000 216000 NA 132000 192000 164000 156000 136000 NA 208000 
6910 13600 9960 NA 100 U 129 100 U 100 U 109 NA 256 
48 U 48 U 48 UJ NA 42 U 48 UJ 48 U 48 U 48 UJ NA 42 U

115000 J- 206000 J+ 130000 NA 14300 7370 6680 J+ 6730 J+ 5150 J+ NA 20100 
606 756 658 J NA 234 199 199 180 218 NA 235 

23.6 J 5 2.8 NA 568 J 193 95.2 J 172 J 22.4 NA 4.1 J
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-020 CFMW-020 CFMW-020 CFMW-020 CFMW-021 CFMW-021 CFMW-021 CFMW-021 CFMW-021 CFMW-022 CFMW-022
12/13/2016 03/21/2017 06/26/2017 06/26/2017 09/12/2016 12/14/2016 03/29/2017 06/26/2017 06/26/2017 09/13/2016 12/09/2016

CFMW-020-GW CFMW-020-GW CFMW-020-GW CFMW-020-GW CFMW-021-GW CFMW-021-GW CFMW-021-GW CFMW-021-GW CFMW-021-GW CFMW-022-GW CFMW-022-GW
N N N N N N N N N N N
T T T DI T T T T DI T T

245000 287000 196000 NA 284000 382000 426000 237000 NA 202000 250000 
72 U 72 U 72 U NA 72 U 72 U 86.3 J 72 U NA 171 72.3 J
640 2170 1460 J+ NA 3730 4210 J- 7680 2470 J+ NA 1590 500 
301 516 489 J+ 517 1950 3120 J- 4500 1930 J+ 1810 432 558 J-

240000 270000 180000 NA 244000 188000 234000 164000 NA 196000 224000 
159 J- 454 163 NA 2590 9440 9150 2680 NA 702 1460 
48 UJ 48 U 48 UJ NA 42 U 48 UJ 48 U 48 UJ NA 42 UJ NA

5470 J- 8370 2480 J+ NA 57100 81000 J- 189000 J+ 25900 J+ NA 5470 4870 J-
262 304 220 NA 342 540 756 341 NA 226 256 J
8.8 11.5 3.8 NA 5.3 1.6 1 U 1 NA 1 1.9 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-022 CFMW-022 CFMW-022 CFMW-023 CFMW-023 CFMW-023 CFMW-023 CFMW-023 CFMW-025a CFMW-025a CFMW-025a
03/28/2017 06/26/2017 06/26/2017 09/21/2016 12/19/2016 03/21/2017 06/27/2017 06/27/2017 09/13/2016 12/05/2016 03/24/2017

CFMW-022-GW CFMW-022-GW CFMW-022-GW CFMW-023-GW CFMW-023-GW CFMW-023-GW CFMW-023-GW CFMW-023-GW CFMW-025a-GW CFMW-025a-GW CFMW-025a-GW
N N N N N N N N N N N
T T DI T T T T DI T T T

270000 189000 NA 242000 235000 254000 212000 NA 182000 560000 202000 
72 U 72 U NA 72 U 72 U 72 U 72 U NA 72 U 72 U 81.4 J

2060 J+ 1330 J+ NA 669 J- 1860 31 U 372 J+ NA 1890 1470 1960 J+
971 573 J+ 607 395 452 647 736 708 J+ 399 334 J- 524 

220000 176000 NA 236000 234000 254000 202000 NA 200000 540000 214000 
1470 219 NA 264 100 U 204 119 NA 100 U 221 100 U
48 UJ 48 UJ NA 42 UJ 48 U 48 U 48 UJ NA 42 UJ 48 U NA

7380 J+ 2580 J+ NA 5400 4250 6280 3940 J+ NA 13500 10700 J- 15100 J+
301 206 NA 242 253 266 226 NA 216 522 219 
1.1 1 U NA 3.6 1 U 6.4 1.1 NA 37.6 1180 61.6 J
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-025a CFMW-025a CFMW-025b CFMW-025b CFMW-025B CFMW-025b CFMW-025b CFMW-026 CFMW-026 CFMW-026 CFMW-026
06/22/2017 06/22/2017 09/13/2016 12/07/2016 03/20/2017 06/22/2017 06/22/2017 09/13/2016 12/05/2016 03/20/2017 06/22/2017

CFMW-025a-GW CFMW-025a-GW CFMW-025b-GW CFMW-025b-GW CFMW-25B-GW CFMW-025b-GW CFMW-025b-GW CFMW-026-GW CFMW-026-GW CFMW-026-GW CFMW-026-GW
N N N N N N N N N N N
T DI T T T T DI T T T T

205000 NA 212000 207000 238000 210000 NA 218000 238000 226000 222000 
72 U NA 72 U 72 U 72 U 72 U NA 72 U 112 72 U 72 U

1810 J+ NA 1940 1960 J 2550 1840 J+ NA 2720 2370 J- 1440 1680 J+
413 422 585 970 J- 828 515 525 1650 1440 J- 2010 1150 

240000 NA 220000 360000 240000 210000 NA 220000 250000 228000 208000 
100 UJ NA 145 241 100 U 100 UJ NA 367 415 960 167 
48 UJ NA 42 UJ 48 UJ 48 U 48 UJ NA 42 UJ 48 U 48 U 48 UJ

12400 J+ NA 13800 12300 J- 19000 9310 J+ NA 20300 15800 J- 20600 12800 J+
227 NA 243 222 230 194 NA 265 259 217 246 
272 NA 18.5 782 20.8 J 16.9 NA 3.5 15.1 2.8 J 1.6 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-026 CFMW-027 CFMW-027 CFMW-027 CFMW-027 CFMW-027 CFMW-028 CFMW-028 CFMW-028 CFMW-028 CFMW-028
06/22/2017 09/13/2016 12/14/2016 03/27/2017 06/26/2017 06/26/2017 09/13/2016 12/05/2016 03/20/2017 06/26/2017 06/26/2017

CFMW-026-GW CFMW-027-GW CFMW-027-GW CFMW-027-GW CFMW-027-GW CFMW-027-GW CFMW-028-GW CFMW-028-GW CFMW-028-GW CFMW-028-GW CFMW-028-GW
N N N N N N N N N N N
DI T T T T DI T T T T DI

NA 284000 288000 314000 283000 NA 206000 231000 234000 247000 NA
NA 77.5 J 259 72 U 81.3 J NA 72 U 72 U 72 U 72 U NA
NA 2220 2030 J- 2680 J+ 2150 J+ NA 2090 1650 J- 1450 1580 J+ NA

1260 2390 1970 J- 2560 J+ 5160 5190 3170 J+ 3130 J- 4400 3800 J+ 3770 
NA 198000 260000 224000 160000 NA 178000 200000 204000 200000 NA
NA 3970 4310 4930 3560 NA 542 930 1090 1980 NA
NA 42 UJ 48 UJ 48 U 48 UJ NA 42 UJ 48 U 48 U 48 UJ NA
NA 27300 24700 42000 29400 NA 8380 7810 J- 12100 7420 J+ NA
NA 392 358 398 424 NA 231 246 232 314 NA
NA 40.2 118 1.5 J 10.6 NA 5.6 40 30.1 J 4.3 NA



Appendix G4. General Chemistry in Groundwater
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

ROUX ASSOCIATES, INC. Page 14 of 30  2476.0001Y004.170/WKB

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-028a CFMW-028a CFMW-028a CFMW-028a CFMW-028a CFMW-029 CFMW-029 CFMW-029 CFMW-029 CFMW-029 CFMW-029
09/20/2016 12/09/2016 03/21/2017 06/27/2017 06/27/2017 09/13/2016 09/13/2016 12/14/2016 03/24/2017 06/26/2017 06/26/2017

CFMW-028a-GW CFMW-028a-GW CFMW-028a-GW CFMW-028a-GW CFMW-028a-GW CFMW-029-GW CFMW-DUP1-GW CFMW-029-GW CFMW-029-GW CFMW-029-GW CFMW-029-GW
N N N N N N FD N N N N
T T T T DI T T T T T DI

46000 69200 26700 55300 NA 226000 238000 234000 299000 214000 NA
72 U 111 72 U 196 NA 113 J 72.1 J 72 U 72 U 72 U NA

16900 8950 9900 J+ 7510 NA 1000 999 623 J- 1240 J+ 1250 J+ NA
1020 557 J- 408 286 293 J+ 3370 J+ 3370 J+ 4180 J 1810 J+ 2570 J+ 2570 

66000 138000 142000 116000 NA 214000 214000 200000 252000 136000 NA
100 U 100 U 100 U 100 U NA 1850 1830 1230 1610 999 NA
84 U NA 48 U 48 UJ NA 42 UJ 42 UJ 48 UJ NA 48 UJ NA

34200 38200 J 48000 J+ 33000 J- NA 18300 18300 13900 10100 J+ 3360 J+ NA
105 166 J 116 154 NA 319 312 274 330 284 NA
4 J 86.7 220 106 NA 6.1 5.3 12.2 21.9 J 1.1 NA
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-031 CFMW-031 CFMW-031 CFMW-031 CFMW-031 CFMW-031 CFMW-031 CFMW-032 CFMW-032 CFMW-032 CFMW-032
09/15/2016 12/09/2016 03/21/2017 06/21/2017 06/21/2017 06/21/2017 06/21/2017 09/15/2016 12/13/2016 03/27/2017 06/20/2017

CFMW-031-GW CFMW-031-GW CFMW-031-GW CFMW-031-GW CFMW-DUP13-GW CFMW-031-GW CFMW-DUP13-GW CFMW-032-GW CFMW-032-GW CFMW-032-GW CFMW-032-GW
N N N N FD N FD N N N N
T T T T T DI DI T T T T

230000 260000 295000 220000 220000 NA NA 452000 672000 634000 555000 
72 U 115 72 U 72 U 72 U NA NA 72 U 72 U 72 U 72 U

1700 J- 1220 2220 1470 J+ 1710 J+ NA NA 2260 1930 1090 J+ 1950 
2440 2100 J- 2700 2770 J- 2800 J- 2900 2900 5210 J- 2490 3060 J+ 8570 

184000 240000 236000 152000 158000 NA NA 152000 344000 324000 156000 
1280 3260 3340 953 J- 1020 J- NA NA 2810 1700 J- 2560 3850 J
42 UJ NA 48 U 48 R 48 R NA NA 42 UJ 48 UJ 48 U 48 UJ
8390 21200 J- 25500 6530 6570 NA NA 10900 10400 J- 14500 J+ 13600 J+
237 311 J 331 219 J 232 J NA NA 500 662 570 660 J
6.1 13.3 9 1.3 1 U NA NA 5.3 21.1 14.7 J 15.7 J
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-032 CFMW-032 CFMW-032 CFMW-032a CFMW-032a CFMW-032a CFMW-032a CFMW-032a CFMW-033 CFMW-033 CFMW-033
06/20/2017 06/20/2017 06/20/2017 09/16/2016 12/16/2016 03/29/2017 06/27/2017 06/27/2017 09/15/2016 12/06/2016 03/21/2017

CFMW-DUP12-GW CFMW-032-GW CFMW-DUP12-GW CFMW-032a-GW CFMW-032a-GW CFMW-032a-GW CFMW-032a-GW CFMW-032a-GW CFMW-033-GW CFMW-033-GW CFMW-033-GW
FD N FD N N N N N N N N
T DI DI T T T T DI T T T

547000 NA NA 1650000 783000 1240000 1170000 NA 256000 265000 284000 
84.8 J NA NA 95.7 J 72 U 88.4 J 117 NA 72 U 72 U 72 U
1920 NA NA 1650 J- 2150 J 1920 J+ 1400 J+ NA 2390 J- 1940 2520 
8460 8400 8420 49 J- 225 J 171 241 193 J+ 2340 2040 J- 2620 

152000 NA NA 1600000 990000 1320000 1120000 NA 208000 228000 230000 
2670 J NA NA 100 U 104 100 U 100 U NA 2920 3140 3580 
48 UJ NA NA 42 R 48 U 48 U 48 UJ NA 42 UJ 48 UJ 48 U

13400 J+ NA NA 2820 J- 8740 J 5810 4090 J+ NA 22600 J- 18800 J 27900 
746 J NA NA 1610 900 1200 1340 NA 307 303 333 
10.5 J NA NA 20.2 131 42.9 20.9 NA 1 U 1.3 2.1 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-033 CFMW-033 CFMW-034 CFMW-034 CFMW-034 CFMW-034 CFMW-034 CFMW-035 CFMW-035 CFMW-035 CFMW-035
06/19/2017 06/19/2017 09/14/2016 12/13/2016 03/21/2017 06/19/2017 06/19/2017 09/14/2016 12/13/2016 03/21/2017 06/20/2017

CFMW-033-GW CFMW-033-GW CFMW-034-GW CFMW-034-GW CFMW-034-GW CFMW-034-GW CFMW-034-GW CFMW-035-GW CFMW-035-GW CFMW-035-GW CFMW-035-GW
N N N N N N N N N N N
T DI T T T T DI T T T T

232000 NA 254000 344000 358000 249000 NA 362000 394000 418000 426000 
72 U NA 142 72 U 72 U 72 U NA 72 U 72 U 72 U 104 

1680 J+ NA 1810 J- 1140 3150 1570 J+ NA 6880 J- 4670 5580 4520 
3250 3220 4530 J- 60 U 3200 6590 6500 415 305 276 209 

156000 NA 220000 304000 316000 156000 NA 336000 640000 380000 512000 
1420 NA 1520 1050 J- 1590 1620 NA 100 U 100 UJ 156 144 J-
48 UJ NA 42 UJ 48 UJ 48 U 48 UJ NA 42 UJ 48 UJ 48 U 48 UJ

9450 J+ NA 13800 J+ 11700 J- 15200 5330 J+ NA 29500 J- 24000 J- 27000 15100 J+
237 NA 271 383 394 275 NA 423 417 442 452 J
2.1 NA 5.3 6.2 134 2.8 NA 6.8 305 74.7 453 J
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-035 CFMW-037 CFMW-037 CFMW-037 CFMW-037 CFMW-037 CFMW-038 CFMW-038 CFMW-038 CFMW-038 CFMW-038
06/20/2017 09/16/2016 12/08/2016 03/23/2017 06/20/2017 06/20/2017 09/14/2016 12/09/2016 03/24/2017 06/27/2017 06/27/2017

CFMW-035-GW CFMW-037-GW CFMW-037-GW CFMW-037-GW CFMW-037-GW CFMW-037-GW CFMW-038-GW CFMW-038-GW CFMW-038-GW CFMW-038-GW CFMW-038-GW
N N N N N N N N N N N
DI T T T T DI T T T T DI

NA 192000 199000 213000 210000 NA 284000 278000 281000 289000 NA
NA 72 U 87.7 J+ 72 U 72 U NA 72 U 72 U 72 U 72 U NA
NA 2760 1170 J- 2030 J+ 2210 NA 2810 J 2200 3350 J+ 3180 J+ NA
190 1030 J- 1060 J 1530 1030 1100 2590 2400 J- 2830 J+ 2810 2830 J+
NA 194000 196000 208000 184000 NA 226000 228000 230000 224000 NA
NA 1580 781 727 1120 J- NA 2230 1960 1860 2630 NA
NA 42 R 48 UJ 48 UJ 48 UJ NA 42 UJ NA NA 48 UJ NA
NA 8810 J- 6120 J- 9580 J+ 9000 J+ NA 16700 J+ 10000 J- 14200 J+ 13900 J+ NA
NA 226 193 225 236 J NA 311 308 J 305 347 NA
NA 1 U 10.8 31.8 7.5 J NA 1.9 7.1 5.2 J 2.9 NA
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-040 CFMW-040 CFMW-040 CFMW-040 CFMW-040 CFMW-042 CFMW-042 CFMW-042 CFMW-043 CFMW-043 CFMW-043
09/14/2016 12/13/2016 03/30/2017 06/20/2017 06/20/2017 09/14/2016 06/20/2017 06/20/2017 09/13/2016 12/14/2016 03/20/2017

CFMW-040-GW CFMW-040-GW CFMW-040-GW CFMW-040-GW CFMW-040-GW CFMW-042-GW CFMW-042-GW CFMW-042-GW CFMW-043-GW CFMW-043-GW CFMW-043-GW
N N N N N N N N N N N
T T T T DI T T DI T T T

256000 248000 265000 281000 NA 252000 281000 NA 254000 258000 271000 
72 U 72 U 72 U 72 U NA 72 U 72 U NA 72 U 79.3 J 72 U

3240 J 2350 3470 J 2670 NA 2940 J- 2470 NA 2470 1880 J- 2710 
2650 2360 3090 2830 2560 2410 2780 2590 2280 2050 J- 2730 

214000 212000 218000 224000 NA 208000 192000 NA 206000 220000 200000 
2190 2280 J- 7930 3070 J- NA 2910 3560 J- NA 3000 1990 3240 
42 UJ 48 UJ 48 U 48 UJ NA 42 UJ 48 UJ NA 42 UJ 48 UJ 48 U

16700 J+ 14200 J- 14900 J+ 25200 J+ NA 25500 J- 29900 J+ NA 26000 18600 29500 J+
323 304 299 363 J NA 346 395 J NA 354 323 307 
2.5 5.4 43.2 1.4 J NA 5.9 2.7 J NA 6.4 23.8 17.1 J
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-043 CFMW-043 CFMW-044 CFMW-044 CFMW-044 CFMW-044 CFMW-044 CFMW-044a CFMW-044a CFMW-044a CFMW-044a
06/21/2017 06/21/2017 09/15/2016 12/09/2016 03/28/2017 06/21/2017 06/21/2017 09/19/2016 12/19/2016 03/21/2017 06/23/2017

CFMW-043-GW CFMW-043-GW CFMW-044-GW CFMW-044-GW CFMW-044-GW CFMW-044-GW CFMW-044-GW CFMW-044a-GW CFMW-044a-GW CFMW-044a-GW CFMW-044a-GW
N N N N N N N N N N N
T DI T T T T DI T T T T

296000 NA 262000 282000 284000 349000 NA 360000 80700 157000 164000 
72 U NA 110 7520 372 21900 NA 72 U 72 U 72 U 72 U

2440 J+ NA 2960 J- 2260 2280 J+ 2770 J+ NA 5340 2890 4570 3960 J+
2020 J- 2210 2150 1670 J- 2050 1400 J- 1580 1720 2280 2720 2250 J+
240000 NA 202000 194000 220000 200000 NA 408000 116000 148000 124000 
5450 J- NA 2830 1880 2500 359 J- NA 2640 1240 563 810 J+

48 R NA 42 UJ NA 48 UJ 48 R NA 42 R 48 U 48 U 48 UJ
32500 J+ NA 26200 J- 21900 J- 36100 22800 NA 63000 52000 48800 J+ 41900 J+

350 J NA 313 296 J 369 309 J NA 458 215 261 284 
21.2 NA 1.5 13.8 3.5 45.6 NA 13.8 18.6 39.7 29.4 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-044a CFMW-044b CFMW-044b CFMW-044b CFMW-044b CFMW-044b CFMW-045 CFMW-045 CFMW-045 CFMW-045 CFMW-045
06/23/2017 09/19/2016 12/19/2016 03/24/2017 06/23/2017 06/23/2017 09/15/2016 12/14/2016 03/23/2017 06/28/2017 06/28/2017

CFMW-044a-GW CFMW-044b-GW CFMW-044b-GW CFMW-044b-GW CFMW-044b-GW CFMW-044b-GW CFMW-045-GW CFMW-045-GW CFMW-045-GW CFMW-045-GW CFMW-045-GW
N N N N N N N N N N N
DI T T T T DI T T T T DI

NA 132000 177000 208000 213000 NA 254000 258000 270000 280000 NA
NA 6400 207 521 394 NA 72 U 72 U 72 U 72 U NA
NA 3500 2030 2180 J+ 1870 J+ NA 2840 J- 2150 J- 3280 J+ 2430 NA

2350 153 142 176 138 J+ 116 2300 1920 J- 2550 2150 J- 2370 J+
NA 108000 174000 204000 196000 NA 208000 212000 232000 320000 NA
NA 100 U 100 U 100 U 369 NA 2730 3020 2630 3060 NA
NA 42 R 48 U NA 48 UJ NA 42 UJ 48 UJ 48 UJ 48 UJ NA
NA 826 4820 3580 J+ 5240 J+ NA 23100 J- 19300 27700 J+ 28200 NA
NA 98 166 208 218 NA 296 323 316 355 J NA
NA 9.5 12.1 23 J 15.5 NA 9.3 20.9 31.3 5 J NA
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-045a CFMW-045a CFMW-045a CFMW-045a CFMW-045a CFMW-047 CFMW-047 CFMW-047 CFMW-047 CFMW-047 CFMW-049
09/19/2016 12/09/2016 03/24/2017 06/23/2017 06/23/2017 09/14/2016 12/15/2016 03/23/2017 06/21/2017 06/21/2017 09/21/2016

CFMW-045a-GW CFMW-045a-GW CFMW-045a-GW CFMW-045a-GW CFMW-045a-GW CFMW-047-GW CFMW-047-GW CFMW-047-GW CFMW-047-GW CFMW-047-GW CFMW-049-GW
N N N N N N N N N N N
T T T T DI T T T T DI T

215000 47200 237000 266000 NA 230000 254000 272000 232000 NA 206000 
72 U NA 72 U 102 NA 72 U 72 U 72 U 72 U NA 72 U
2870 7770 3120 J+ 2750 J+ NA 2690 J 751 J 2350 J+ 1900 NA 1780 J-
2980 1650 J- 3520 J+ 3400 J+ 3230 2160 1960 2470 1920 2100 861 

214000 54000 226000 222000 NA 208000 236000 258000 192000 NA 188000 
100 U NA 100 U 190 NA 1300 1890 1740 978 J- NA 759 
42 R NA NA 48 UJ NA 42 UJ 48 U 48 UJ 48 U NA 42 UJ

21500 21000 J- 30400 25300 J+ NA 10300 J+ 7730 11300 J+ 5320 NA 3550 
189 97 J 289 336 NA 245 302 302 245 J NA 188 
75.3 22.6 21 J 6.7 NA 1 U 8.5 J 51 3 NA 1 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-049 CFMW-049 CFMW-049 CFMW-049 CFMW-049 CFMW-049a CFMW-049a CFMW-049a CFMW-049a CFMW-049a CFMW-050
12/15/2016 12/15/2016 03/23/2017 06/21/2017 06/21/2017 09/16/2016 12/15/2016 03/23/2017 06/21/2017 06/21/2017 09/19/2016

CFMW-049-GW CFMW-DUP6-GW CFMW-049-GW CFMW-049-GW CFMW-049-GW CFMW-049a-GW CFMW-049a-GW CFMW-049a-GW CFMW-049a-GW CFMW-049a-GW CFMW-050-GW
N FD N N N N N N N N N
T T T T DI T T T T DI T

210000 209000 218000 219000 NA 422000 108000 880000 312000 NA 208000 
72 U 72 U 72 U 72 U NA 74.6 J 72 U 72 U 72 U NA 72 U
637 J 639 J 1760 J+ 1660 J+ NA 2300 J- 1320 2040 J+ 1660 J+ NA 30 U
834 827 980 J+ 720 J- 815 470 J- 433 439 405 J- 444 811 

196000 200000 202000 192000 NA 700000 216000 850000 270000 NA 192000 
568 551 598 706 J- NA 442 518 426 619 J NA 307 
48 U 48 U 48 UJ 48 R NA 42 R 48 U 48 UJ 48 R NA 42 R
3440 3440 4530 J+ 4030 NA 4710 J- 2820 2660 J+ 3170 NA 3320 
221 230 205 208 J NA 512 83 895 163 J NA 192 
1 UJ 1 UJ 2.6 1.1 NA 133 140 J 42.4 176 NA 1.2 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-050 CFMW-050 CFMW-050 CFMW-050 CFMW-053 CFMW-053 CFMW-053 CFMW-053 CFMW-053a CFMW-053a CFMW-053a
12/15/2016 03/23/2017 06/21/2017 06/21/2017 09/14/2016 12/12/2016 06/28/2017 06/28/2017 09/19/2016 12/19/2016 03/27/2017

CFMW-050-GW CFMW-050-GW CFMW-050-GW CFMW-050-GW CFMW-053-GW CFMW-053-GW CFMW-053-GW CFMW-053-GW CFMW-053a-GW CFMW-053a-GW CFMW-053a-GW
N N N N N N N N N N N
T T T DI T T T DI T T T

207000 216000 228000 NA 264000 270000 264000 NA 2320000 2020000 2040000 
72 U 72 U 72 U NA 72 U 72 U 72 U NA 232 72 U 444 
759 J 2100 J+ 1710 J+ NA 2900 J 2180 1960 NA 6360 5210 13100 
809 945 744 J- 808 1990 1870 1610 J- 1740 J+ 15 U 537 428 J+

212000 208000 192000 NA 212000 240000 236000 NA 2220000 2800000 1700000 
447 506 757 J- NA 2810 3670 J- 1770 NA 100 U 186 100 U
48 U 48 UJ 48 R NA 42 UJ 48 UJ 48 UJ NA 42 R 48 U 48 U
3520 4480 J+ 4670 NA 24800 20400 J- 19000 NA 1570 1510 3120 J+
230 211 218 J NA 302 310 J 325 J NA 2280 2750 2300 

13.5 J 10.2 5.4 NA 21 141 5.9 J NA 8.1 36.6 30.7 J
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-053a CFMW-053a CFMW-054 CFMW-054 CFMW-054 CFMW-054 CFMW-054 CFMW-056 CFMW-056 CFMW-056 CFMW-056
06/28/2017 06/28/2017 09/14/2016 12/12/2016 03/22/2017 06/21/2017 06/21/2017 09/20/2016 09/20/2016 12/13/2016 03/22/2017

CFMW-053a-GW CFMW-053a-GW CFMW-054-GW CFMW-054-GW CFMW-054-GW CFMW-054-GW CFMW-054-GW CFMW-056-GW CFMW-DUP3-GW CFMW-056-GW CFMW-056-GW
N N N N N N N N FD N N
T DI T T T T DI T T T T

1840000 NA 262000 265000 273000 269000 NA 206000 206000 51500 222000 
100 J+ NA 72 U 72 U 72 U 72 U NA 76.2 J 80.9 J 72 U 108 J+
5720 NA 2600 J 2480 3720 J+ 1950 NA 459 J+ 386 2690 J- 367 J+
487 J- 595 J+ 1920 1610 2070 1880 1910 138 131 107 242 

690000 NA 220000 236000 222000 220000 NA 202000 202000 48000 222000 
100 U NA 2620 1930 J- 2900 2460 J- NA 100 U 100 U 100 UJ 100 U
48 UJ NA 42 UJ 48 UJ NA 48 U NA 42 U 42 U 48 UJ 48 UJ
1990 NA 22300 20000 J- 29600 J+ 19600 NA 4530 4430 1030 J- 5200 J+
1850 J NA 302 321 J 336 291 J NA 222 202 53 211 

5 J NA 2.9 3.5 27.7 79.3 NA 16 J 17.4 J 11.3 74 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-056 CFMW-056 CFMW-056a CFMW-056a CFMW-056a CFMW-056a CFMW-056a CFMW-056a CFMW-056b CFMW-056b CFMW-056b
06/22/2017 06/22/2017 09/20/2016 12/06/2016 12/06/2016 03/30/2017 06/22/2017 06/22/2017 09/13/2016 12/12/2016 03/21/2017

CFMW-056-GW CFMW-056-GW CFMW-056a-GW CFMW-056a-GW CFMW-DUP4-GW CFMW-056a-GW CFMW-056a-GW CFMW-056a-GW CFMW-056b-GW CFMW-056b-GW CFMW-0566-GW
N N N N FD N N N N N N
T DI T T T T T DI T T T

217000 NA 118000 121000 125000 187000 161000 NA 236000 238000 241000 
156 NA 72 U 117 89 J 72.1 J 101 NA 72 U 72 U 72 U

287 J+ NA 17900 3470 3360 1720 J 2780 J+ NA 3160 1880 2510 
194 180 405 400 J- 394 J- 258 569 649 156 194 271 

202000 NA 102000 124000 116000 184000 130000 NA 250000 240000 248000 
124 J- NA 100 U 100 U 100 U 4750 J+ 100 UJ NA 443 377 J- 112 J
48 UJ NA 42 U 48 UJ 48 UJ 48 U 48 UJ NA 42 UJ 48 UJ 48 U

4310 J+ NA 96400 21700 J 21600 J 5200 J+ 3540 J+ NA 27000 9670 J- 4470 
227 NA 242 179 163 199 239 NA 312 238 J 256 
19.5 NA 223 J 224 J 140 J 88.8 73.3 NA 2.4 2.6 29.6 J
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-056b CFMW-056b CFMW-056b CFMW-057 CFMW-057 CFMW-057 CFMW-057 CFMW-057 CFMW-057 CFMW-057a CFMW-057a
03/21/2017 06/22/2017 06/22/2017 09/19/2016 12/05/2016 03/29/2017 03/29/2017 06/28/2017 06/28/2017 09/19/2016 12/16/2016

CFMW-Dup7-GW CFMW-056b-GW CFMW-056b-GW CFMW-057-GW CFMW-057-GW CFMW-057-GW CFMW-DUP11-GW CFMW-057-GW CFMW-057-GW CFMW-057a-GW CFMW-057a-GW
FD N N N N N FD N N N N
T T DI T T T T T DI T T

241000 255000 NA 126000 128000 161000 160000 219000 NA 1860000 1200000 
72 U 72 U NA 209 323 284 J 110 J 72 U NA 500 1060 
2460 3050 J+ NA 630 620 J- 721 J+ 716 J+ 314 J+ NA 6520 3590 J
266 188 188 66.6 J 127 J- 137 136 204 J- 209 15 U 180 J

240000 256000 NA 124000 132000 152000 150000 216000 NA 1800000 1200000 
155 J 824 NA 100 U 100 U 100 U 100 U 100 U NA 100 U 100 U
48 U 48 UJ NA 42 R 48 U 48 U 48 U 48 UJ NA 42 R 48 U
4460 29700 J+ NA 797 848 J- 127 U 127 U 4150 J+ NA 1080 1400 J
263 337 NA 110 78 128 127 211 J NA 1780 1080 

19.2 J 7.3 NA 11.9 8.8 24.1 25.2 44.7 J NA 34.7 186 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-057a CFMW-057a CFMW-057a CFMW-059 CFMW-059 CFMW-059 CFMW-059 CFMW-059 CFMW-059a CFMW-059a CFMW-059a
03/22/2017 06/28/2017 06/28/2017 09/15/2016 12/12/2016 03/23/2017 06/21/2017 06/21/2017 09/19/2016 12/16/2016 03/29/2017

CFMW-057a-GW CFMW-057a-GW CFMW-057a-GW CFMW-059-GW CFMW-059-GW CFMW-059-GW CFMW-059-GW CFMW-059-GW CFMW-059a-GW CFMW-059a-GW CFMW-059a-GW
N N N N N N N N N N N
T T DI T T T T DI T T T

509000 313000 NA 232000 244000 241000 236000 NA 1080000 117000 114000 
202 J+ 205 J+ NA 72 U 72 U 72 U 72 U NA 211 103 142 

6880 J+ 5660 NA 30400 J- 24600 91000 30700 NA 4270 205 J 624 J+
425 322 J- 337 J+ 59.5 J 114 120 124 96 147 198 J 233 

476000 296000 NA 236000 260000 264000 236000 NA 1060000 124000 144000 
100 U 100 U NA 3180 2180 J- 5240 4950 J- NA 100 U 100 U 100 U

NA 48 UJ NA 42 UJ 48 UJ 48 UJ 48 U NA 42 R 48 U 48 U
13800 J+ 25900 NA 6980 4610 J- 7400 J+ 5300 NA 12400 10900 J 8570 

680 396 J NA 310 306 J 314 315 J NA 920 158 129 
23.2 20.5 J NA 1 U 4 21.1 44.9 NA 26.6 50.8 54.3 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-059a CFMW-059a CFMW-061 CFMW-061 CFMW-061 CFMW-061 CFMW-061 CFMW-061 CFMW-064 CFMW-064 CFMW-064
06/28/2017 06/28/2017 09/15/2016 12/07/2016 12/07/2016 03/23/2017 06/23/2017 06/23/2017 09/15/2016 12/07/2016 03/23/2017

CFMW-059a-GW CFMW-059a-GW CFMW-061-GW CFMW-061-GW CFMW-DUP5-GW CFMW-061-GW CFMW-061-GW CFMW-061-GW CFMW-064-GW CFMW-064-GW CFMW-064-GW
N N N N FD N N N N N N
T DI T T T T T DI T T T

135000 NA 204000 267000 266000 217000 226000 NA 206000 268000 218000 
122 J+ NA 72 U 72 U 72 U 72 U 72 U NA 72 U 72 U 72 U
469 NA 2350 J- 2150 J- 2120 J- 977 J+ 1480 J+ NA 2100 J- 1980 J- 2110 J+

185 J- 157 J+ 780 669 J- 640 J- 786 601 J+ 638 303 311 J- 344 
72000 NA 200000 264000 260000 222000 204000 NA 198000 256000 224000 

134 NA 113 100 U 134 104 303 NA 346 507 293 
48 UJ NA 42 UJ 48 UJ 48 UJ 48 UJ 48 UJ NA 42 UJ 48 UJ 48 UJ
6610 NA 7720 5410 J- 5440 J- 5640 J+ 3310 J+ NA 4560 4250 J- 6500 J+
138 J NA 231 296 266 221 213 NA 223 183 214 
69.7 J NA 1.2 30.3 40.8 26.9 1 U NA 2 181 88.8 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFMW-064 CFMW-064 CFMW-064 CFMW-064
06/23/2017 06/23/2017 06/23/2017 06/23/2017

CFMW-064-GW CFMW-DUP14-GW CFMW-064-GW CFMW-DUP14-GW
N FD N FD
T T DI DI

238000 230000 NA NA
72 U 72 U NA NA

2060 J+ 1880 J+ NA NA
288 J+ 302 J+ 312 307 

216000 210000 NA NA
590 589 NA NA

48 UJ 48 UJ NA NA
5140 J+ 5130 J+ NA NA

257 250 NA NA
19.9 J 14.5 J NA NA
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APPENDIX H 

Groundwater Thematic Maps – Rounds 1 through 4 
1. Concentrations of Total Cyanide in Rounds 1,2,3, and 4 Groundwater from 

Monitoring Wells Screened in Upper Hydrogeologic Unit 
2. Concentrations of Total Free Cyanide Rounds 3 and 4 in Groundwater from 

Monitoring Wells Screened in Upper Hydrogeologic Unit 
3. Concentrations of Dissolved Cyanide in Round 4 Groundwater from 

Monitoring Wells Screened in Upper Hydrogeologic Unit 
4. Concentrations of Dissolved Free Cyanide in Round 4 Groundwater from 

Monitoring Wells Screened in Upper Hydrogeologic Unit 
5. Concentrations of Total Fluoride in Rounds 1,2,3, and 4 Groundwater from 

Monitoring Wells Screened in Upper Hydrogeologic Unit 
6. Concentrations of Dissolved Fluoride in Round 4 Groundwater from 

Monitoring Wells Screened in Upper Hydrogeologic Unit 
7. Concentrations of Total Aluminum in Round 4 Groundwater from 

Monitoring Wells Screened in Upper Hydrogeologic Unit 
8. Concentrations of Total Arsenic in Round 4 Groundwater from Monitoring 

Wells Screened in Upper Hydrogeologic Unit 
9. Concentrations of Total Cobalt in Round 4 Groundwater from Monitoring 

Wells Screened in Upper Hydrogeologic Unit 
10. Concentrations of Total Copper in Round 4 Groundwater from Monitoring 

Wells Screened in Upper Hydrogeologic Unit 
11. Concentrations of Total Iron in Round 4 Groundwater from Monitoring 

Wells Screened in Upper Hydrogeologic Unit 
12. Concentrations of Total Lead in Round 4 Groundwater from Monitoring 

Wells Screened in Upper Hydrogeologic Unit 
13. Concentrations of Total Manganese in Round 4 Groundwater from 

Monitoring Wells Screened in Upper Hydrogeologic Unit 
14. Concentrations of Total Thallium in Round 4 Groundwater from Monitoring 

Wells Screened in Upper Hydrogeologic Unit 
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15. Concentrations of Dissolved Aluminum in Rounds 1,2,3, and 4 Groundwater 
from Monitoring Wells Screened in Upper Hydrogeologic Unit 

16. Concentrations of Dissolved Arsenic in Rounds 1,2,3, and 4 Groundwater 
from Monitoring Wells Screened in Upper Hydrogeologic Unit 

17. Concentrations of Dissolved Cobalt in Rounds 1,2,3, and 4 Groundwater 
from Monitoring Wells Screened in Upper Hydrogeologic Unit 

18. Concentrations of Dissolved Copper in Rounds 1,2,3, and 4 Groundwater 
from Monitoring Wells Screened in Upper Hydrogeologic Unit 

19. Concentrations of Dissolved Iron in Rounds 1,2,3, and 4 Groundwater from 
Monitoring Wells Screened in Upper Hydrogeologic Unit 

20. Concentrations of Dissolved Lead in Rounds 1,2,3, and 4 Groundwater from 
Monitoring Wells Screened in Upper Hydrogeologic Unit 

21. Concentrations of Dissolved Manganese in Rounds 1,2,3, and 4 Groundwater 
from Monitoring Wells Screened in Upper Hydrogeologic Unit 

22. Concentrations of Dissolved Thallium in Rounds 1,2,3, and 4 Groundwater 
from Monitoring Wells Screened in Upper Hydrogeologic Unit 

23. Concentrations of Total Cyanide in Rounds 1,2,3, and 4 Groundwater from 
Monitoring Wells Screened Below Upper Hydrogeologic Unit 

24. Concentrations of Total Free Cyanide in Rounds 3 and 4 Groundwater from 
Monitoring Wells Screened Below Upper Hydrogeologic Unit 

25. Concentrations of Dissolved Cyanide in Round 4 Groundwater from 
Monitoring Wells Screened Below Upper Hydrogeologic Unit 

26. Concentrations of Dissolved Free Cyanide in Round 4 Groundwater from 
Monitoring Wells Screened Below Upper Hydrogeologic Unit 

27. Concentrations of Total Fluoride in Rounds 1,2,3, and 4 Groundwater from 
Monitoring Wells Screened Below Upper Hydrogeologic Unit 

28. Concentrations of Dissolved Fluoride in Round 4 Groundwater from 
Monitoring Wells Screened Below Upper Hydrogeologic Unit 

29. Concentrations of Total Aluminum in Round 4 Groundwater from 
Monitoring Wells Screened Below Upper Hydrogeologic Unit 

30. Concentrations of Total Arsenic in Round 4 Groundwater from Monitoring 
Wells Screened Below Upper Hydrogeologic Unit 
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31. Concentrations of Total Cobalt in Round 4 Groundwater from Monitoring 
Wells Screened Below Upper Hydrogeologic Unit 

32. Concentrations of Total Copper in Round 4 Groundwater from Monitoring 
Wells Screened Below Upper Hydrogeologic Unit 

33. Concentrations of Total Iron in Round 4 Groundwater from Monitoring 
Wells Screened Below Upper Hydrogeologic Unit 

34. Concentrations of Total Lead in Groundwater from Monitoring Wells 
Screened Below Upper Hydrogeologic Unit 

35. Concentrations of Total Manganese in Round 4 Groundwater from 
Monitoring Wells Screened Below Upper Hydrogeologic Unit 

36. Concentrations of Total Thallium in Round 4 Groundwater from Monitoring 
Wells Screened Below Upper Hydrogeologic Unit 

37. Concentrations of Dissolved Aluminum in Rounds 1,2,3, and 4 Groundwater 
from Monitoring Wells Screened Below Upper Hydrogeologic Unit 

38. Concentrations of Dissolved Arsenic in Rounds 1,2,3, and 4 Groundwater 
from Monitoring Wells Screened Below Upper Hydrogeologic Unit 

39. Concentrations of Dissolved Cobalt in Rounds 1,2,3, and 4 Groundwater 
from Monitoring Wells Screened Below Upper Hydrogeologic Unit 

40. Concentrations of Dissolved Copper in Rounds 1,2,3, and 4 Groundwater 
from Monitoring Wells Screened Below Upper Hydrogeologic Unit 

41. Concentrations of Dissolved Iron in Rounds 1,2,3, and 4 Groundwater from 
Monitoring Wells Screened Below Upper Hydrogeologic Unit 

42. Concentrations of Dissolved Lead in Rounds 1,2,3, and 4 Groundwater from 
Monitoring Wells Screened Below Upper Hydrogeologic Unit 

43. Concentrations of Dissolved Manganese in Rounds 1,2,3, and 4 Groundwater 
from Monitoring Wells Screened Below Upper Hydrogeologic Unit 

44. Concentrations of Dissolved Thallium in Rounds 1,2,3, and 4 Groundwater 
from Monitoring Wells Screened Below Upper Hydrogeologic Unit 

45. Concentrations of Alkalinity in Rounds 1,2,3, and 4 Groundwater from 
Monitoring Wells Screened in Upper Hydrogeologic Unit 

46. Concentrations of Ammonia in Rounds 1,2,3, and 4 Groundwater from 
Monitoring Wells Screened in Upper Hydrogeologic Unit 
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47. Concentrations of Chloride in Rounds 1,2,3, and 4 Groundwater from 
Monitoring Wells Screened in Upper Hydrogeologic Unit 

48. Concentrations of Hardness as Calcium Carbonate in Rounds 1,2,3, and 4 
Groundwater from Monitoring Wells Screened in Upper Hydrogeologic Unit 

49. Concentrations of Nitrate and Nitrite in Rounds 1,2,3, and 4 Groundwater 
from Monitoring Wells Screened in Upper Hydrogeologic Unit 

50. Concentrations of Orthophosphate in Rounds 1,2,3, and 4 Groundwater from 
Monitoring Wells Screened in Upper Hydrogeologic Unit 

51. Concentrations of Sulfate in Rounds 1,2,3, and 4 Groundwater from 
Monitoring Wells Screened in Upper Hydrogeologic Unit 

52. Concentrations of Alkalinity in Rounds 1,2,3, and 4 Groundwater from 
Monitoring Wells Screened in Upper Hydrogeologic Unit 

53. Concentrations of Ammonia in Rounds 1,2,3, and 4 Groundwater from 
Monitoring Wells Screened Below Upper Hydrogeologic Unit 

54. Concentrations of Chloride in Rounds 1,2,3, and 4 Groundwater from 
Monitoring Wells Screened Below Upper Hydrogeologic Unit 

55. Concentrations of Total Hardness as Calcium Carbonate in Rounds 1,2,3, and 
4 Groundwater from Monitoring Wells Screened Below Upper 
Hydrogeologic Unit 

56. Concentrations of Total Nitrate and Nitrite in Rounds 1,2,3, and 4 
Groundwater from Monitoring Wells Screened Below Upper Hydrogeologic 
Unit 

57. Concentrations of Orthophosphate in Rounds 1,2,3, and 4 Groundwater from 
Monitoring Wells Screened Below Upper Hydrogeologic Unit 

58. Concentrations of Sulfate in Rounds 1,2,3, and 4 Groundwater from 
Monitoring Wells Screened Below Upper Hydrogeologic Unit 
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CHEMICAL NAME
DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

CYANIDE, TOTAL 200 200 0.15

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
2U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATIONS OF TOTAL CYANIDE IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING

WELLS SCREENED IN UPPER HYDROGEOLOGIC UNIT

200 - 2,000
0.15 - 200
ND - 0.15

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (2U)

>2,000
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200 - 2,000
0.15 - 200
ND - 0.15

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (2U)

>2,000

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
2U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CHEMICAL 
NAME
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HEALTH 

STANDARDS
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LEVEL 

TAPWATER 
RSL 

CYANIDE, FREE 200 200 0.15
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H3

CHEMICAL NAME
DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

CYANIDE, TOTAL 200 200 0.15

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
2U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

200 - 2,000
0.15 - 200
ND - 0.15

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (2U)

>2,000

CONCENTRATIONS OF DISSOLVED CYANIDE
IN ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND IN UPPER HYDROGEOLOGIC UNIT
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H4

CHEMICAL NAME
DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

CYANIDE, FREE 200 200 0.15

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
1.5U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

200 - 2,000
0.15 - 200
ND - 0.15

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (1.5U)

>2,000

CONCENTRATIONS OF DISSOLVED FREE CYANIDE
IN ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND IN UPPER HYDROGEOLOGIC UNIT
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CONCENTRATIONS OF TOTAL FLUORIDE IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING
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EPA RISK 
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DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

FLUORIDE 4000 4000 80

4,000 - 40,000
80 - 4,000
ND - 80

CONCENTRATION LEGEND
ANALYTE NOT DETECTED

>40,000

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES
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Prepared For:

H6

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

FLUORIDE 4000 4000 80

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

4,000 - 40,000
80 - 4,000
ND - 80

CONCENTRATION LEGEND
ANALYTE NOT DETECTED

>40,000

CONCENTRATIONS OF DISSOLVED FLUORIDE IN
ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND IN UPPER HYDROGEOLOGIC UNIT
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H7

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

ALUMINUM -- -- 2000

CONCENTRATION LEGEND

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
18.2U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

ND - 2,000
2,000 - 4,000
4,000 - 20,000
>20,000

ANALYTE NOT DETECTED (18.2U)

CONCENTRATIONS OF TOTAL ALUMINUM IN
ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND IN UPPER HYDROGEOLOGIC UNIT
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2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

H8

CONCENTRATION LEGEND

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
0.64U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

ARSENIC 10 10 0.052

ND - 0.052
0.052 - 10
10 - 100
>100

ANALYTE NOT DETECTED (0.64U)

CONCENTRATIONS OF TOTAL ARSENIC IN
ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND IN UPPER HYDROGEOLOGIC UNIT
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APPENDIX

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

H9

CONCENTRATION LEGEND

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
1.3U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

COBALT -- -- 0.6

ND - 0.6
0.6 - 2
2 - 4
>4

ANALYTE NOT DETECTED (1.3U)

CONCENTRATIONS OF TOTAL COBALT IN
ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND IN UPPER HYDROGEOLOGIC UNIT
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APPENDIX

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

H10

CONCENTRATION LEGEND

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
1.4U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

COPPER 1300 1300 80

ND - 80
80 - 1,300
1,300 - 13,000
>13,000

ANALYTE NOT DETECTED (1.4U)

CONCENTRATIONS OF TOTAL COPPER IN
ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND IN UPPER HYDROGEOLOGIC UNIT
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APPENDIX

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

H11

CONCENTRATION LEGEND

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
42.4U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

IRON -- -- 1400

ND - 1,400
1,400 - 2,800
2,800 - 14,000
>14,000

ANALYTE NOT DETECTED (42.4U)

CONCENTRATIONS OF TOTAL IRON IN
ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND IN UPPER HYDROGEOLOGIC UNIT
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APPENDIX

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

H12

CONCENTRATION LEGEND

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
0.38U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

LEAD 15 15 15

ND - 15
15 - 30
30 - 150
>150

ANALYTE NOT DETECTED (0.38U)

CONCENTRATIONS OF TOTAL LEAD IN
ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND IN UPPER HYDROGEOLOGIC UNIT
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APPENDIX

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

H13

CONCENTRATION LEGEND

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
2.5U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

MANGANESE -- -- 43

ND - 43
43 - 86
86 - 430
>430

ANALYTE NOT DETECTED (2.5U)

CONCENTRATIONS OF TOTAL MANGANESE IN
ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND IN UPPER HYDROGEOLOGIC UNIT
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APPENDIX

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

H14

CONCENTRATION LEGEND

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
0.26U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

THALLIUM 2 2 0.02

CONCENTRATIONS OF TOTAL THALLIUM IN
ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND IN UPPER HYDROGEOLOGIC UNIT

ND - 1
1 - 2
1 - 20
>20

ANALYTE NOT DETECTED (0.26U)
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APPENDIX

H15

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF DISSOLVED ALUMINUM IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING

WELLS SCREENED IN UPPER HYDROGEOLOGIC UNIT
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA

Title:

Prepared For:
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CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

ALUMINUM -- -- 2000

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
18.2U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND

ND - 2,000
2,000 - 4,000
4,000 - 20,000
>20,000

ANALYTE NOT DETECTED (18.2U)
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APPENDIX

H16

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:
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CHEMICAL 
NAME

DEQ-7 
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HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

ARSENIC 10 10 0.052

CONCENTRATIONS OF DISSOLVED ARSENIC IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING

WELLS SCREENED IN UPPER HYDROGEOLOGIC UNIT

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
0.64U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

£

CONCENTRATION LEGEND

ND - 0.052
0.052 - 10
10 - 100
>100

ANALYTE NOT DETECTED (0.64U)
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APPENDIX

H17

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:
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CHEMICAL 
NAME

DEQ-7 
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HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

COBALT -- -- 0.6

CONCENTRATION LEGEND

ND - 0.6
0.6 - 2
2 - 4
>4

ANALYTE NOT DETECTED (1.3U)

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
1.3U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATIONS OF DISSOLVED COBALT IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING

WELLS SCREENED IN UPPER HYDROGEOLOGIC UNIT
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APPENDIX

H18

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:
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CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

COPPER 1300 1300 80

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
1.4U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND

ND - 80
80 - 1,300
1,300 - 13,000
>13,000

ANALYTE NOT DETECTED (1.4U)

CONCENTRATIONS OF DISSOLVED COPPER IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING

WELLS SCREENED IN UPPER HYDROGEOLOGIC UNIT
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H19

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:
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SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

IRON -- -- 1400

CONCENTRATION LEGEND

ND - 1,400
1,400 - 2,800
2,800 - 14,000
>14,000

ANALYTE NOT DETECTED (42.4U)

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
42.4U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATIONS OF DISSOLVED IRON IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING

WELLS SCREENED IN UPPER HYDROGEOLOGIC UNIT
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H20

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:
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NAME
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STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

LEAD 15 15 15

CONCENTRATION LEGEND

ND - 15
15 - 30
30 - 150
>150

ANALYTE NOT DETECTED (0.38U)

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
0.38U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATIONS OF DISSOLVED LEAD IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING

WELLS SCREENED IN UPPER HYDROGEOLOGIC UNIT
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H21

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:
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SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

MANGANESE -- -- 43

CONCENTRATION LEGEND

ND - 43
43 - 86
86 - 430
>430

ANALYTE NOT DETECTED (2.5U)

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
2.5U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATIONS OF DISSOLVED MANGANESE IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING

WELLS SCREENED IN UPPER HYDROGEOLOGIC UNIT
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA
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Prepared For:
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LEVEL 
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WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

THALLIUM 2 2 0.02

CONCENTRATIONS OF DISSOLVED THALLIUM IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING

WELLS SCREENED IN UPPER HYDROGEOLOGIC UNIT

CONCENTRATION LEGEND

ND - 1
1 - 2
2 -20
>20

ANALYTE NOT DETECTED (0.26U)

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
0.26U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA
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CHEMICAL NAME
DEQ-7 
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EPA RISK 
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SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

CYANIDE, TOTAL 200 200 0.15

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
2U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATIONS OF TOTAL CYANIDE IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING
WELLS SCREENED BELOW UPPER HYDROGEOLOGIC UNIT

200 - 2,000
0.15 - 200
ND - 0.15

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (2U)

>2,000
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APPENDIX

H24

CONCENTRATIONS OF TOTAL FREE CYANIDE IN
ROUNDS 3 AND 4 GROUNDWATER FROM MONITORING

WELLS SCREENED BELOW UPPER HYDROGEOLOGIC UNIT

Title:

Prepared For:
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

ROUND 4

ROUND 3

200 - 2,000
0.15 - 200
ND - 0.15

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (2U)

>2,000

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
2U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

CYANIDE, FREE 200 200 0.15
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

H25

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
2U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

200 - 2,000
0.15 - 200
ND - 0.15

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (2U)

>2,000

CONCENTRATIONS OF DISSOLVED CYANIDE
IN ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND BELOW UPPER HYDROGEOLOGIC UNIT

CHEMICAL NAME
DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

CYANIDE, TOTAL 200 200 0.15
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

H26

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
1.5U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

200 - 2,000
0.15 - 200
ND - 0.15

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (1.5U)

>2,000

CONCENTRATIONS OF DISSOLVED FREE CYANIDE
IN ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND BELOW UPPER HYDROGEOLOGIC UNIT

CHEMICAL NAME
DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

CYANIDE, FREE 200 200 0.15
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APPENDIX

H27

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF TOTAL FLUORIDE IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING
WELLS SCREENED BELOW UPPER HYDROGEOLOGIC UNIT

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:
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CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

FLUORIDE 4000 4000 80

4,000 - 40,000
80 - 4,000
ND - 80

CONCENTRATION LEGEND
ANALYTE NOT DETECTED

>40,000

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

H28

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

FLUORIDE 4000 4000 80

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

4,000 - 40,000
80 - 4,000
ND - 80

CONCENTRATION LEGEND
ANALYTE NOT DETECTED

>40,000

CONCENTRATIONS OF DISSOLVED FLUORIDE IN
ROUNDS 4 GROUNDWATER FROM MONITORING WELLS

SCREEND BELOW UPPER HYDROGEOLOGIC UNIT
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

H29

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

ALUMINUM -- -- 2000

CONCENTRATION LEGEND

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
18.2U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

ND - 2,000
2,000 - 4,000
4,000 - 20,000
>20,000

ANALYTE NOT DETECTED (18.2U)

CONCENTRATIONS OF TOTAL ALUMINUM IN
ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND BELOW UPPER HYDROGEOLOGIC UNIT
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

H30

CONCENTRATION LEGEND

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
0.64U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

ARSENIC 10 10 0.052

ND - 0.052
0.052 - 10
10 - 100
>100

ANALYTE NOT DETECTED (0.64U)

CONCENTRATIONS OF TOTAL ARSENIC IN
ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND BELOW UPPER HYDROGEOLOGIC UNIT
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

H31

CONCENTRATION LEGEND

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
1.3U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

COBALT -- -- 0.6

ND - 0.6
0.6 - 2
2 - 4
>4

ANALYTE NOT DETECTED (1.3U)

CONCENTRATIONS OF TOTAL COBALT IN
ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND BELOW UPPER HYDROGEOLOGIC UNIT
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

H32

CONCENTRATION LEGEND

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
1.4U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

COPPER 1300 1300 80

ND - 80
80 - 1,300
1,300 - 13,000
>13,000

ANALYTE NOT DETECTED (1.4U)

CONCENTRATIONS OF TOTAL COPPER IN
ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND BELOW UPPER HYDROGEOLOGIC UNIT
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

H33

CONCENTRATION LEGEND

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
42.4U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

IRON -- -- 1400

ND - 1,400
1,400 - 2,800
2,800 - 14,000
>14,000

ANALYTE NOT DETECTED (42.4U)

CONCENTRATIONS OF TOTAL IRON IN
ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND BELOW UPPER HYDROGEOLOGIC UNIT
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

H34

CONCENTRATION LEGEND

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
0.38U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

LEAD 15 15 15

ND - 15
15 - 30
30 - 150
>150

ANALYTE NOT DETECTED (0.38U)

CONCENTRATIONS OF TOTAL LEAD IN
ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND BELOW UPPER HYDROGEOLOGIC UNIT
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

H35

CONCENTRATION LEGEND

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
2.5U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

MANGANESE -- -- 43

ND - 43
43 - 86
86 - 430
>430

ANALYTE NOT DETECTED (2.5U)

CONCENTRATIONS OF TOTAL MANGANESE IN
ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND BELOW UPPER HYDROGEOLOGIC UNIT
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APPENDIX

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

H36

CONCENTRATION LEGEND

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
0.26U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

THALLIUM 2 2 0.02

CONCENTRATIONS OF TOTAL THALLIUM IN
ROUND 4 GROUNDWATER FROM MONITORING WELLS

SCREEND BELOW UPPER HYDROGEOLOGIC UNIT

ND - 1
1 - 2
1 - 20
>20

ANALYTE NOT DETECTED (0.26U)
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H37

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF DISSOLVED ALUMINUM IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING
WELLS SCREENED BELOW UPPER HYDROGEOLOGIC UNIT

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:
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SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

ALUMINUM -- -- 2000

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
18.2U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND

ND - 2,000
2,000 - 4,000
4,000 - 20,000
>20,000

ANALYTE NOT DETECTED (18.2U)
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H38

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:
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CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

ARSENIC 10 10 0.052

CONCENTRATIONS OF DISSOLVED ARSENIC IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING
WELLS SCREENED BELOW UPPER HYDROGEOLOGIC UNIT

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
0.64U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

£

CONCENTRATION LEGEND

ND - 0.052
0.052 - 10
10 - 100
>100

ANALYTE NOT DETECTED (0.64U)
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H39

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA
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ANALYTE NOT DETECTED (1.3U)

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
1.3U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATIONS OF DISSOLVED COBALT IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING
WELLS SCREENED BELOW UPPER HYDROGEOLOGIC UNIT
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H40

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA
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DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
1.4U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND

ND - 80
80 - 1,300
1,300 - 13,000
>13,000

ANALYTE NOT DETECTED (1.4U)

CONCENTRATIONS OF DISSOLVED COPPER IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING
WELLS SCREENED BELOW UPPER HYDROGEOLOGIC UNIT
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H41

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA
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IRON -- -- 1400

CONCENTRATION LEGEND

ND - 1,400
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>14,000

ANALYTE NOT DETECTED (42.4U)

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
42.4U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATIONS OF DISSOLVED IRON IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING
WELLS SCREENED BELOW UPPER HYDROGEOLOGIC UNIT
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H42

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA
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LEAD 15 15 15

CONCENTRATION LEGEND

ND - 15
15 - 30
30 - 150
>150

ANALYTE NOT DETECTED (0.38U)

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
0.38U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATIONS OF DISSOLVED LEAD IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING
WELLS SCREENED BELOW UPPER HYDROGEOLOGIC UNIT
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA
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MANGANESE -- -- 43

CONCENTRATION LEGEND

ND - 43
43 - 86
86 - 430
>430

ANALYTE NOT DETECTED (2.5U)

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
2.5U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATIONS OF DISSOLVED MANGANESE IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING
WELLS SCREENED BELOW UPPER HYDROGEOLOGIC UNIT



Prepared by: M.R.

Project Mgr: M.R.

Compiled by: M.R.

Scale: AS SHOWN

Date: 10NOV17

Project: 2476.0001Y004

File: H44.2476.0001Y170.61.mxd

APPENDIX

H44

COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA
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CONCENTRATIONS OF DISSOLVED THALLIUM IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING
WELLS SCREENED BELOW UPPER HYDROGEOLOGIC UNIT

CONCENTRATION LEGEND

ND - 1
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ANALYTE NOT DETECTED (0.26U)

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
0.26U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES
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H45

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF ALKALINITY IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING

WELLS SCREENED IN UPPER HYDROGEOLOGIC UNIT
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA
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DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND

ND - 250,000
250,000 - 750,000
750,000- 1,250,000
>1,250,000

ANALYTE NOT DETECTED
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF AMMONIA IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING

WELLS SCREENED IN UPPER HYDROGEOLOGIC UNIT
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA
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CONCENTRATION LEGEND
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500 - 5,000
>5,000

ANALYTE NOT DETECTED (72U)

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
72U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF CHLORIDE IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING

WELLS SCREENED IN UPPER HYDROGEOLOGIC UNIT
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA
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ANALYTE NOT DETECTED

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF HARDNESS AS CALCIUM
CARBONATE IN ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM

MONITORING WELLS SCREENED IN UPPER HYDROGEOLOGIC UNIT
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA
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ANALYTE NOT DETECTED

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND
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H49

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF NITRATE + NITRITE IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING

WELLS SCREENED IN UPPER HYDROGEOLOGIC UNIT
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V:\
GIS

\P
roj
ec
ts\

24
76
Y\
00
01
Y\
17
0\
H4
9.2

47
6.0

00
1Y
17
0.4

8.m
xd

900 0 900 1,800
Feet

£

ROUND 4ROUND 3

ROUND 2ROUND 1

CONCENTRATION LEGEND

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 

SCREENING 
LEVEL 

DRINKING 
WATER MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 

NITRATE 
+

NITRITE
-- -- --

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
100U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

ND - 5,000
5,000 - 10,000
10,000 - 100,000
>100,000

ANALYTE NOT DETECTED (100U)
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF ORTHOPHOSPHATE
IN ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING

WELLS SCREENED IN UPPER HYDROGEOLOGIC UNIT
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DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
42U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (42U)
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF SULFATE IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING

WELLS SCREENED IN UPPER HYDROGEOLOGIC UNIT
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA
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SULFATE -- -- --

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (42U)
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF ALKALINITY IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING
WELLS SCREENED BELOW UPPER HYDROGEOLOGIC UNIT

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA
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DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND

ND - 250,000
250,000 - 750,000
750,000- 1,250,000
>1,250,000

ANALYTE NOT DETECTED
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF AMMONIA IN
ROUNDS 1, 2, 3, AND 4 GROUNDWATER FROM MONITORING
WELLS SCREENED BELOW UPPER HYDROGEOLOGIC UNIT

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA
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Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 1
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 10.2 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

75-07-0 Acetaldehyde -- -- -- 2.20E-06 I 9.00E-03 I
67-64-1 Acetone 1.0E+01 7.35E-03 No IUR 2.3E-07 3.10E+01 A
75-05-8 Acetonitrile -- -- -- 6.00E-02 I
107-02-8 Acrolein -- -- -- 2.00E-05 I
79-10-7 Acrylic Acid -- -- -- 1.00E-03 I
107-13-1 Acrylonitrile -- -- -- 6.80E-05 I 2.00E-03 I
309-00-2 Aldrin -- -- -- 4.90E-03 I
107-18-6 Allyl Alcohol -- -- -- 1.00E-04 X
107-05-1 Allyl Chloride -- -- -- 6.00E-06 CA 1.00E-03 I
7664-41-7 Ammonia -- -- -- 1.00E-01 I
75-85-4 Amyl Alcohol, tert- -- -- -- 3.00E-03 X
12674-11-2 Aroclor 1016 -- -- -- 2.00E-05 S
11104-28-2 Aroclor 1221 -- -- -- 5.70E-04 S
11141-16-5 Aroclor 1232 -- -- -- 5.70E-04 S
53469-21-9 Aroclor 1242 -- -- -- 5.70E-04 S
12672-29-6 Aroclor 1248 -- -- -- 5.70E-04 S
11097-69-1 Aroclor 1254 -- -- -- 5.70E-04 S
11096-82-5 Aroclor 1260 -- -- -- 5.70E-04 S
103-33-3 Azobenzene -- -- -- 3.10E-05 I
56-55-3 Benz[a]anthracene -- -- -- 1.10E-04 CA Mut
71-43-2 Benzene -- -- -- 7.80E-06 I 3.00E-02 I
100-44-7 Benzyl Chloride -- -- -- 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1'- -- -- -- 4.00E-04 X
111-44-4 Bis(2-chloroethyl)ether -- -- -- 3.30E-04 I
542-88-1 Bis(chloromethyl)ether -- -- -- 6.20E-02 I
10294-34-5 Boron Trichloride -- -- -- 2.00E-02 P
7637-07-2 Boron Trifluoride -- -- -- 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- -- -- -- 6.00E-04 X
108-86-1 Bromobenzene -- -- -- 6.00E-02 I
74-97-5 Bromochloromethane -- -- -- 4.00E-02 X
75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
75-25-2 Bromoform -- -- -- 1.10E-06 I
74-83-9 Bromomethane -- -- -- 5.00E-03 I
106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
78-92-2 Butyl alcohol, sec- -- -- -- 3.00E+01 P
75-15-0 Carbon Disulfide 3.0E+00 9.79E-01 No IUR 1.3E-03 7.00E-01 I
56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
463-58-1 Carbonyl Sulfide -- -- -- 1.00E-01 P
12789-03-6 Chlordane -- -- -- 1.00E-04 I 7.00E-04 I
7782-50-5 Chlorine -- -- -- 1.50E-04 A
10049-04-4 Chlorine Dioxide -- -- -- 2.00E-04 I
75-68-3 Chloro-1,1-difluoroethane, 1- -- -- -- 5.00E+01 I
126-99-8 Chloro-1,3-butadiene, 2- -- -- -- 3.00E-04 I 2.00E-02 I
108-90-7 Chlorobenzene -- -- -- 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- -- -- -- 3.00E-01 P
75-45-6 Chlorodifluoromethane -- -- -- 5.00E+01 I
67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
74-87-3 Chloromethane -- -- -- 9.00E-02 I
107-30-2 Chloromethyl Methyl Ether -- -- -- 6.90E-04 CA
76-06-2 Chloropicrin -- -- -- 4.00E-04 CA
8007-45-2 Coke Oven Emissions -- -- -- 6.20E-04 I Mut
98-82-8 Cumene -- -- -- 4.00E-01 I
57-12-5 Cyanide (CN-) -- -- -- 8.00E-04 S

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

Mutagenic Indicator

CR HQ

ROUX ASSOCIATES, INC. Page 1 of 5  2476.0001Y002.170/API



Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 1
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 10.2 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

Mutagenic Indicator

CR HQ

110-82-7 Cyclohexane -- -- -- 6.00E+00 I
108-94-1 Cyclohexanone -- -- -- 7.00E-01 P
110-83-8 Cyclohexene -- -- -- 1.00E+00 X
72-55-9 DDE, p,p'- -- -- -- 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- -- -- -- 6.00E-03 P 2.00E-04 I Mut
106-93-4 Dibromoethane, 1,2- -- -- -- 6.00E-04 I 9.00E-03 I
74-95-3 Dibromomethane (Methylene Bromide) -- -- -- 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- -- -- -- 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- -- -- -- 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- -- -- -- 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
75-71-8 Dichlorodifluoromethane -- -- -- 1.00E-01 X
75-34-3 Dichloroethane, 1,1- 7.1E-01 8.46E-02 4.8E-08 No RfC 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- -- -- -- 2.60E-05 I 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
542-75-6 Dichloropropene, 1,3- -- -- -- 4.00E-06 I 2.00E-02 I
77-73-6 Dicyclopentadiene -- -- -- 3.00E-04 X
75-37-6 Difluoroethane, 1,1- -- -- -- 4.00E+01 I
94-58-6 Dihydrosafrole -- -- -- 1.30E-05 CA
108-20-3 Diisopropyl Ether -- -- -- 7.00E-01 P
68-12-2 Dimethylformamide -- -- -- 3.00E-02 I
57-14-7 Dimethylhydrazine, 1,1- -- -- -- 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- -- -- -- 1.60E-01 CA
513-37-1 Dimethylvinylchloride -- -- -- 1.30E-05 CA
123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
106-89-8 Epichlorohydrin -- -- -- 1.20E-06 I 1.00E-03 I
106-88-7 Epoxybutane, 1,2- -- -- -- 2.00E-02 I
111-15-9 Ethoxyethanol Acetate, 2- -- -- -- 6.00E-02 P
110-80-5 Ethoxyethanol, 2- -- -- -- 2.00E-01 I
141-78-6 Ethyl Acetate -- -- -- 7.00E-02 P
140-88-5 Ethyl Acrylate -- -- -- 8.00E-03 P
75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
97-63-2 Ethyl Methacrylate -- -- -- 3.00E-01 P
100-41-4 Ethylbenzene -- -- -- 2.50E-06 CA 1.00E+00 I
75-21-8 Ethylene Oxide -- -- -- 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine -- -- -- 1.90E-02 CA
50-00-0 Formaldehyde -- -- -- 1.30E-05 I 9.80E-03 A
64-18-6 Formic Acid -- -- -- 3.00E-04 X
98-01-1 Furfural -- -- -- 5.00E-02 H
765-34-4 Glycidyl -- -- -- 1.00E-03 H
76-44-8 Heptachlor -- -- -- 1.30E-03 I
1024-57-3 Heptachlor Epoxide -- -- -- 2.60E-03 I
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5'- (PCB 189) -- -- -- 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene -- -- -- 4.60E-04 I
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) -- -- -- 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5'- (PCB 157) -- -- -- 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5'- (PCB 167) -- -- -- 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169) -- -- -- 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene -- -- -- 2.20E-05 I
77-47-4 Hexachlorocyclopentadiene -- -- -- 2.00E-04 I
67-72-1 Hexachloroethane -- -- -- 1.10E-05 CA 3.00E-02 I

ROUX ASSOCIATES, INC. Page 2 of 5  2476.0001Y002.170/API



Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 1
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 10.2 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

Mutagenic Indicator

CR HQ

822-06-0 Hexamethylene Diisocyanate, 1,6- -- -- -- 1.00E-05 I
110-54-3 Hexane, N- -- -- -- 7.00E-01 I
591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
302-01-2 Hydrazine -- -- -- 4.90E-03 I 3.00E-05 P
7647-01-0 Hydrogen Chloride -- -- -- 2.00E-02 I
74-90-8 Hydrogen Cyanide -- -- -- 8.00E-04 I
7664-39-3 Hydrogen Fluoride -- -- -- 1.40E-02 CA
7783-06-4 Hydrogen Sulfide -- -- -- 2.00E-03 I
67-63-0 Isopropanol -- -- -- 2.00E-01 P
7439-97-6 Mercury (elemental) -- -- -- 3.00E-04 I
126-98-7 Methacrylonitrile -- -- -- 3.00E-02 P
67-56-1 Methanol -- -- -- 2.00E+01 I
110-49-6 Methoxyethanol Acetate, 2- -- -- -- 1.00E-03 P
109-86-4 Methoxyethanol, 2- -- -- -- 2.00E-02 I
96-33-3 Methyl Acrylate -- -- -- 2.00E-02 P
78-93-3 Methyl Ethyl Ketone (2-Butanone) -- -- -- 5.00E+00 I
60-34-4 Methyl Hydrazine -- -- -- 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
624-83-9 Methyl Isocyanate -- -- -- 1.00E-03 CA
80-62-6 Methyl Methacrylate -- -- -- 7.00E-01 I
25013-15-4 Methyl Styrene (Mixed Isomers) -- -- -- 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
2385-85-5 Mirex -- -- -- 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) -- -- -- 1.00E-01 P
91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
13463-39-3 Nickel Carbonyl -- -- -- 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene -- -- -- 4.00E-05 I 9.00E-03 I
75-52-5 Nitromethane -- -- -- 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- -- -- -- 2.70E-03 H 2.00E-02 I
62-75-9 Nitrosodimethylamine, N- -- -- -- 1.40E-02 I 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- -- -- -- 1.60E-03 I
10595-95-6 Nitrosomethylethylamine, N- -- -- -- 6.30E-03 CA
111-84-2 Nonane, n- -- -- -- 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4'- (PCB 105) -- -- -- 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) -- -- -- 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) -- -- -- 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) -- -- -- 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) -- -- -- 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- -- -- -- 1.00E+00 P
75-44-5 Phosgene -- -- -- 3.00E-04 I
7803-51-2 Phosphine -- -- -- 3.00E-04 I
123-38-6 Propionaldehyde -- -- -- 8.00E-03 I
103-65-1 Propyl benzene -- -- -- 1.00E+00 X
115-07-1 Propylene -- -- -- 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether -- -- -- 2.00E+00 I
75-56-9 Propylene Oxide -- -- -- 3.70E-06 I 3.00E-02 I
100-42-5 Styrene -- -- -- 1.00E+00 I
7446-11-9 Sulfur Trioxide -- -- -- 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- -- -- -- 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) -- -- -- 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- -- -- -- 7.40E-06 I
79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
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Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 1
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 10.2 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

Mutagenic Indicator

CR HQ

127-18-4 Tetrachloroethylene 5.6E-01 1.74E-01 1.6E-08 4.2E-03 2.60E-07 I 4.00E-02 I
811-97-2 Tetrafluoroethane, 1,1,1,2- -- -- -- 8.00E+01 I
109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
7550-45-0 Titanium Tetrachloride -- -- -- 1.00E-04 A
108-88-3 Toluene 2.2E+00 2.66E-01 No IUR 5.1E-05 5.00E+00 I
584-84-9 Toluene-2,4-diisocyanate -- -- -- 1.10E-05 CA 8.00E-06 CA
91-08-7 Toluene-2,6-diisocyanate -- -- -- 1.10E-05 CA 8.00E-06 CA
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- -- -- -- 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- -- -- -- 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- 3.8E+00 1.33E+00 No IUR 2.6E-04 5.00E+00 I
79-00-5 Trichloroethane, 1,1,2- -- -- -- 1.60E-05 I 2.00E-04 X
79-01-6 Trichloroethylene 7.6E-01 1.44E-01 3.0E-07 6.9E-02 see note I 2.00E-03 I TCE
96-18-4 Trichloropropane, 1,2,3- -- -- -- 3.00E-04 I Mut
96-19-5 Trichloropropene, 1,2,3- -- -- -- 3.00E-04 P
121-44-8 Triethylamine -- -- -- 7.00E-03 I
420-46-2 Trifluoroethane, 1,1,1- -- -- -- 2.00E+01 P
526-73-8 Trimethylbenzene, 1,2,3- -- -- -- 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
126-72-7 Tris(2,3-dibromopropyl)phosphate -- -- -- 6.60E-04 CA
108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
593-60-2 Vinyl Bromide -- -- -- 3.20E-05 H 3.00E-03 I
75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I VC
108-38-3 Xylene, m- -- -- -- 1.00E-01 S
95-47-6 Xylene, o- -- -- -- 1.00E-01 S
106-42-3 Xylene, P- -- -- -- 1.00E-01 S
1330-20-7 Xylenes -- -- -- 1.00E-01 I

Notes:

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_GW 70 ATc_C_GW 70 ATc_GW 70
Averaging time for non-carcinogens (yrs) ATnc_R_GW 26 ATnc_C_GW 25 Atnc_GW 26
Exposure duration (yrs) ED_R_GW 26 ED_C_GW 25 ED_GW 26
Exposure frequency (days/yr) EF_R_GW 350 EF_C_GW 250 EF_GW 350
Exposure time (hr/day) ET_R_GW 24 ET_C_GW 8 ET_GW 24

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_GW 0.001 AFgw_C_GW 0.001 AFgw_GW 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_GW 0.03 AFss_C_GW 0.03 AFss_GW 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr)  x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_GW 1.00E-06 mIURTCE_C_GW 0.00E+00 mIURTCE_GW 1.00E-06

Selected (based on scenario)

Selected (based on scenario)

Selected (based on scenario)

Residential Commercial

Residential Commercial

Residential Commercial
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Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 1
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 10.2 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

Mutagenic Indicator

CR HQ

IURTCE_R_GW 3.10E-06 IURTCE_C_GW 4.10E-06 IURTCE_GW 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4

6 - 16 years 10
16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I  = IRIS: EPA Integrated Risk Information System (IRIS).  Available online at:   http://www.epa.gov/iris/subst/index.html
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs).  Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs).  Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments.  Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST.  EPA Superfund Health Effects Assessment Summary Tables (HEAST) database.  Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed. 
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

3
1

72

Note: This section applies to trichloroethylene and other mutagenic 
chemicals, but not to vinyl chloride.

Age Cohort Exposure 
Duration (years)

Age-dependent adjustment 
factor

10
3
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Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 2
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 7.2 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

75-07-0 Acetaldehyde -- -- -- 2.20E-06 I 9.00E-03 I
67-64-1 Acetone 3.2E+00 2.03E-03 No IUR 6.3E-08 3.10E+01 A
75-05-8 Acetonitrile -- -- -- 6.00E-02 I
107-02-8 Acrolein -- -- -- 2.00E-05 I
79-10-7 Acrylic Acid -- -- -- 1.00E-03 I
107-13-1 Acrylonitrile -- -- -- 6.80E-05 I 2.00E-03 I
309-00-2 Aldrin -- -- -- 4.90E-03 I
107-18-6 Allyl Alcohol -- -- -- 1.00E-04 X
107-05-1 Allyl Chloride -- -- -- 6.00E-06 CA 1.00E-03 I
7664-41-7 Ammonia -- -- -- 1.00E-01 I
75-85-4 Amyl Alcohol, tert- -- -- -- 3.00E-03 X
12674-11-2 Aroclor 1016 -- -- -- 2.00E-05 S
11104-28-2 Aroclor 1221 -- -- -- 5.70E-04 S
11141-16-5 Aroclor 1232 -- -- -- 5.70E-04 S
53469-21-9 Aroclor 1242 -- -- -- 5.70E-04 S
12672-29-6 Aroclor 1248 -- -- -- 5.70E-04 S
11097-69-1 Aroclor 1254 -- -- -- 5.70E-04 S
11096-82-5 Aroclor 1260 -- -- -- 5.70E-04 S
103-33-3 Azobenzene -- -- -- 3.10E-05 I
56-55-3 Benz[a]anthracene -- -- -- 1.10E-04 CA Mut
71-43-2 Benzene 1.5E-01 1.42E-02 3.9E-08 4.5E-04 7.80E-06 I 3.00E-02 I
100-44-7 Benzyl Chloride -- -- -- 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1'- -- -- -- 4.00E-04 X
111-44-4 Bis(2-chloroethyl)ether -- -- -- 3.30E-04 I
542-88-1 Bis(chloromethyl)ether -- -- -- 6.20E-02 I
10294-34-5 Boron Trichloride -- -- -- 2.00E-02 P
7637-07-2 Boron Trifluoride -- -- -- 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- -- -- -- 6.00E-04 X
108-86-1 Bromobenzene -- -- -- 6.00E-02 I
74-97-5 Bromochloromethane -- -- -- 4.00E-02 X
75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
75-25-2 Bromoform -- -- -- 1.10E-06 I
74-83-9 Bromomethane -- -- -- 5.00E-03 I
106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
78-92-2 Butyl alcohol, sec- -- -- -- 3.00E+01 P
75-15-0 Carbon Disulfide -- -- -- 7.00E-01 I
56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
463-58-1 Carbonyl Sulfide -- -- -- 1.00E-01 P
12789-03-6 Chlordane -- -- -- 1.00E-04 I 7.00E-04 I
7782-50-5 Chlorine -- -- -- 1.50E-04 A
10049-04-4 Chlorine Dioxide -- -- -- 2.00E-04 I
75-68-3 Chloro-1,1-difluoroethane, 1- -- -- -- 5.00E+01 I
126-99-8 Chloro-1,3-butadiene, 2- -- -- -- 3.00E-04 I 2.00E-02 I
108-90-7 Chlorobenzene -- -- -- 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- -- -- -- 3.00E-01 P
75-45-6 Chlorodifluoromethane -- -- -- 5.00E+01 I
67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
74-87-3 Chloromethane -- -- -- 9.00E-02 I
107-30-2 Chloromethyl Methyl Ether -- -- -- 6.90E-04 CA
76-06-2 Chloropicrin -- -- -- 4.00E-04 CA
8007-45-2 Coke Oven Emissions -- -- -- 6.20E-04 I Mut
98-82-8 Cumene -- -- -- 4.00E-01 I
57-12-5 Cyanide (CN-) -- -- -- 8.00E-04 S

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

Mutagenic Indicator

CR HQ
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Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 2
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 7.2 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

Mutagenic Indicator

CR HQ

110-82-7 Cyclohexane -- -- -- 6.00E+00 I
108-94-1 Cyclohexanone -- -- -- 7.00E-01 P
110-83-8 Cyclohexene -- -- -- 1.00E+00 X
72-55-9 DDE, p,p'- -- -- -- 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- -- -- -- 6.00E-03 P 2.00E-04 I Mut
106-93-4 Dibromoethane, 1,2- -- -- -- 6.00E-04 I 9.00E-03 I
74-95-3 Dibromomethane (Methylene Bromide) -- -- -- 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- -- -- -- 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- -- -- -- 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- -- -- -- 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
75-71-8 Dichlorodifluoromethane -- -- -- 1.00E-01 X
75-34-3 Dichloroethane, 1,1- 9.5E-01 9.78E-02 5.6E-08 No RfC 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- -- -- -- 2.60E-05 I 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
542-75-6 Dichloropropene, 1,3- -- -- -- 4.00E-06 I 2.00E-02 I
77-73-6 Dicyclopentadiene -- -- -- 3.00E-04 X
75-37-6 Difluoroethane, 1,1- -- -- -- 4.00E+01 I
94-58-6 Dihydrosafrole -- -- -- 1.30E-05 CA
108-20-3 Diisopropyl Ether -- -- -- 7.00E-01 P
68-12-2 Dimethylformamide -- -- -- 3.00E-02 I
57-14-7 Dimethylhydrazine, 1,1- -- -- -- 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- -- -- -- 1.60E-01 CA
513-37-1 Dimethylvinylchloride -- -- -- 1.30E-05 CA
123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
106-89-8 Epichlorohydrin -- -- -- 1.20E-06 I 1.00E-03 I
106-88-7 Epoxybutane, 1,2- -- -- -- 2.00E-02 I
111-15-9 Ethoxyethanol Acetate, 2- -- -- -- 6.00E-02 P
110-80-5 Ethoxyethanol, 2- -- -- -- 2.00E-01 I
141-78-6 Ethyl Acetate -- -- -- 7.00E-02 P
140-88-5 Ethyl Acrylate -- -- -- 8.00E-03 P
75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
97-63-2 Ethyl Methacrylate -- -- -- 3.00E-01 P
100-41-4 Ethylbenzene -- -- -- 2.50E-06 CA 1.00E+00 I
75-21-8 Ethylene Oxide -- -- -- 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine -- -- -- 1.90E-02 CA
50-00-0 Formaldehyde -- -- -- 1.30E-05 I 9.80E-03 A
64-18-6 Formic Acid -- -- -- 3.00E-04 X
98-01-1 Furfural -- -- -- 5.00E-02 H
765-34-4 Glycidyl -- -- -- 1.00E-03 H
76-44-8 Heptachlor -- -- -- 1.30E-03 I
1024-57-3 Heptachlor Epoxide -- -- -- 2.60E-03 I
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5'- (PCB 189) -- -- -- 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene -- -- -- 4.60E-04 I
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) -- -- -- 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5'- (PCB 157) -- -- -- 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5'- (PCB 167) -- -- -- 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169) -- -- -- 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene -- -- -- 2.20E-05 I
77-47-4 Hexachlorocyclopentadiene -- -- -- 2.00E-04 I
67-72-1 Hexachloroethane -- -- -- 1.10E-05 CA 3.00E-02 I
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Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 2
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 7.2 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

Mutagenic Indicator

CR HQ

822-06-0 Hexamethylene Diisocyanate, 1,6- -- -- -- 1.00E-05 I
110-54-3 Hexane, N- -- -- -- 7.00E-01 I
591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
302-01-2 Hydrazine -- -- -- 4.90E-03 I 3.00E-05 P
7647-01-0 Hydrogen Chloride -- -- -- 2.00E-02 I
74-90-8 Hydrogen Cyanide -- -- -- 8.00E-04 I
7664-39-3 Hydrogen Fluoride -- -- -- 1.40E-02 CA
7783-06-4 Hydrogen Sulfide -- -- -- 2.00E-03 I
67-63-0 Isopropanol -- -- -- 2.00E-01 P
7439-97-6 Mercury (elemental) -- -- -- 3.00E-04 I
126-98-7 Methacrylonitrile -- -- -- 3.00E-02 P
67-56-1 Methanol -- -- -- 2.00E+01 I
110-49-6 Methoxyethanol Acetate, 2- -- -- -- 1.00E-03 P
109-86-4 Methoxyethanol, 2- -- -- -- 2.00E-02 I
96-33-3 Methyl Acrylate -- -- -- 2.00E-02 P
78-93-3 Methyl Ethyl Ketone (2-Butanone) -- -- -- 5.00E+00 I
60-34-4 Methyl Hydrazine -- -- -- 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
624-83-9 Methyl Isocyanate -- -- -- 1.00E-03 CA
80-62-6 Methyl Methacrylate -- -- -- 7.00E-01 I
25013-15-4 Methyl Styrene (Mixed Isomers) -- -- -- 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
75-09-2 Methylene Chloride 1.8E+00 1.12E-01 1.1E-09 1.8E-04 1.00E-08 I 6.00E-01 I Mut
2385-85-5 Mirex -- -- -- 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) -- -- -- 1.00E-01 P
91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
13463-39-3 Nickel Carbonyl -- -- -- 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene -- -- -- 4.00E-05 I 9.00E-03 I
75-52-5 Nitromethane -- -- -- 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- -- -- -- 2.70E-03 H 2.00E-02 I
62-75-9 Nitrosodimethylamine, N- -- -- -- 1.40E-02 I 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- -- -- -- 1.60E-03 I
10595-95-6 Nitrosomethylethylamine, N- -- -- -- 6.30E-03 CA
111-84-2 Nonane, n- -- -- -- 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4'- (PCB 105) -- -- -- 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) -- -- -- 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) -- -- -- 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) -- -- -- 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) -- -- -- 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- -- -- -- 1.00E+00 P
75-44-5 Phosgene -- -- -- 3.00E-04 I
7803-51-2 Phosphine -- -- -- 3.00E-04 I
123-38-6 Propionaldehyde -- -- -- 8.00E-03 I
103-65-1 Propyl benzene -- -- -- 1.00E+00 X
115-07-1 Propylene -- -- -- 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether -- -- -- 2.00E+00 I
75-56-9 Propylene Oxide -- -- -- 3.70E-06 I 3.00E-02 I
100-42-5 Styrene -- -- -- 1.00E+00 I
7446-11-9 Sulfur Trioxide -- -- -- 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- -- -- -- 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) -- -- -- 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- -- -- -- 7.40E-06 I
79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
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Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 2
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 7.2 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

Mutagenic Indicator

CR HQ

127-18-4 Tetrachloroethylene 2.9E-01 7.51E-02 7.0E-09 1.8E-03 2.60E-07 I 4.00E-02 I
811-97-2 Tetrafluoroethane, 1,1,1,2- -- -- -- 8.00E+01 I
109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
7550-45-0 Titanium Tetrachloride -- -- -- 1.00E-04 A
108-88-3 Toluene 6.6E-01 6.69E-02 No IUR 1.3E-05 5.00E+00 I
584-84-9 Toluene-2,4-diisocyanate -- -- -- 1.10E-05 CA 8.00E-06 CA
91-08-7 Toluene-2,6-diisocyanate -- -- -- 1.10E-05 CA 8.00E-06 CA
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- -- -- -- 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- -- -- -- 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- 3.2E+00 9.63E-01 No IUR 1.8E-04 5.00E+00 I
79-00-5 Trichloroethane, 1,1,2- -- -- -- 1.60E-05 I 2.00E-04 X
79-01-6 Trichloroethylene 6.2E-01 9.94E-02 2.1E-07 4.8E-02 see note I 2.00E-03 I TCE
96-18-4 Trichloropropane, 1,2,3- -- -- -- 3.00E-04 I Mut
96-19-5 Trichloropropene, 1,2,3- -- -- -- 3.00E-04 P
121-44-8 Triethylamine -- -- -- 7.00E-03 I
420-46-2 Trifluoroethane, 1,1,1- -- -- -- 2.00E+01 P
526-73-8 Trimethylbenzene, 1,2,3- -- -- -- 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
126-72-7 Tris(2,3-dibromopropyl)phosphate -- -- -- 6.60E-04 CA
108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
593-60-2 Vinyl Bromide -- -- -- 3.20E-05 H 3.00E-03 I
75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I VC
108-38-3 Xylene, m- -- -- -- 1.00E-01 S
95-47-6 Xylene, o- -- -- -- 1.00E-01 S
106-42-3 Xylene, P- -- -- -- 1.00E-01 S
1330-20-7 Xylenes -- -- -- 1.00E-01 I

Notes:

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_GW 70 ATc_C_GW 70 ATc_GW 70
Averaging time for non-carcinogens (yrs) ATnc_R_GW 26 ATnc_C_GW 25 Atnc_GW 26
Exposure duration (yrs) ED_R_GW 26 ED_C_GW 25 ED_GW 26
Exposure frequency (days/yr) EF_R_GW 350 EF_C_GW 250 EF_GW 350
Exposure time (hr/day) ET_R_GW 24 ET_C_GW 8 ET_GW 24

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_GW 0.001 AFgw_C_GW 0.001 AFgw_GW 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_GW 0.03 AFss_C_GW 0.03 AFss_GW 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr)  x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_GW 1.00E-06 mIURTCE_C_GW 0.00E+00 mIURTCE_GW 1.00E-06

Selected (based on scenario)

Selected (based on scenario)

Selected (based on scenario)

Residential Commercial

Residential Commercial

Residential Commercial
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Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 2
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 7.2 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

Mutagenic Indicator

CR HQ

IURTCE_R_GW 3.10E-06 IURTCE_C_GW 4.10E-06 IURTCE_GW 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4

6 - 16 years 10
16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I  = IRIS: EPA Integrated Risk Information System (IRIS).  Available online at:   http://www.epa.gov/iris/subst/index.html
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs).  Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs).  Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments.  Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST.  EPA Superfund Health Effects Assessment Summary Tables (HEAST) database.  Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed. 
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

3
1

72

Note: This section applies to trichloroethylene and other mutagenic 
chemicals, but not to vinyl chloride.

Age Cohort Exposure 
Duration (years)

Age-dependent adjustment 
factor

10
3
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Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 3
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 8 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

75-07-0 Acetaldehyde -- -- -- 2.20E-06 I 9.00E-03 I
67-64-1 Acetone 7.6E+00 5.02E-03 No IUR 1.6E-07 3.10E+01 A
75-05-8 Acetonitrile -- -- -- 6.00E-02 I
107-02-8 Acrolein -- -- -- 2.00E-05 I
79-10-7 Acrylic Acid -- -- -- 1.00E-03 I
107-13-1 Acrylonitrile -- -- -- 6.80E-05 I 2.00E-03 I
309-00-2 Aldrin -- -- -- 4.90E-03 I
107-18-6 Allyl Alcohol -- -- -- 1.00E-04 X
107-05-1 Allyl Chloride -- -- -- 6.00E-06 CA 1.00E-03 I
7664-41-7 Ammonia -- -- -- 1.00E-01 I
75-85-4 Amyl Alcohol, tert- -- -- -- 3.00E-03 X
12674-11-2 Aroclor 1016 -- -- -- 2.00E-05 S
11104-28-2 Aroclor 1221 -- -- -- 5.70E-04 S
11141-16-5 Aroclor 1232 -- -- -- 5.70E-04 S
53469-21-9 Aroclor 1242 -- -- -- 5.70E-04 S
12672-29-6 Aroclor 1248 -- -- -- 5.70E-04 S
11097-69-1 Aroclor 1254 -- -- -- 5.70E-04 S
11096-82-5 Aroclor 1260 -- -- -- 5.70E-04 S
103-33-3 Azobenzene -- -- -- 3.10E-05 I
56-55-3 Benz[a]anthracene -- -- -- 1.10E-04 CA Mut
71-43-2 Benzene 1.6E-01 1.58E-02 4.4E-08 5.1E-04 7.80E-06 I 3.00E-02 I
100-44-7 Benzyl Chloride -- -- -- 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1'- -- -- -- 4.00E-04 X
111-44-4 Bis(2-chloroethyl)ether -- -- -- 3.30E-04 I
542-88-1 Bis(chloromethyl)ether -- -- -- 6.20E-02 I
10294-34-5 Boron Trichloride -- -- -- 2.00E-02 P
7637-07-2 Boron Trifluoride -- -- -- 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- -- -- -- 6.00E-04 X
108-86-1 Bromobenzene -- -- -- 6.00E-02 I
74-97-5 Bromochloromethane -- -- -- 4.00E-02 X
75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
75-25-2 Bromoform -- -- -- 1.10E-06 I
74-83-9 Bromomethane -- -- -- 5.00E-03 I
106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
78-92-2 Butyl alcohol, sec- -- -- -- 3.00E+01 P
75-15-0 Carbon Disulfide -- -- -- 7.00E-01 I
56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
463-58-1 Carbonyl Sulfide -- -- -- 1.00E-01 P
12789-03-6 Chlordane -- -- -- 1.00E-04 I 7.00E-04 I
7782-50-5 Chlorine -- -- -- 1.50E-04 A
10049-04-4 Chlorine Dioxide -- -- -- 2.00E-04 I
75-68-3 Chloro-1,1-difluoroethane, 1- -- -- -- 5.00E+01 I
126-99-8 Chloro-1,3-butadiene, 2- -- -- -- 3.00E-04 I 2.00E-02 I
108-90-7 Chlorobenzene -- -- -- 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- -- -- -- 3.00E-01 P
75-45-6 Chlorodifluoromethane -- -- -- 5.00E+01 I
67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
74-87-3 Chloromethane -- -- -- 9.00E-02 I
107-30-2 Chloromethyl Methyl Ether -- -- -- 6.90E-04 CA
76-06-2 Chloropicrin -- -- -- 4.00E-04 CA
8007-45-2 Coke Oven Emissions -- -- -- 6.20E-04 I Mut
98-82-8 Cumene -- -- -- 4.00E-01 I
57-12-5 Cyanide (CN-) -- -- -- 8.00E-04 S

Mutagenic Indicator

CR HQ

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*
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Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 3
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 8 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Mutagenic Indicator

CR HQ

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

110-82-7 Cyclohexane -- -- -- 6.00E+00 I
108-94-1 Cyclohexanone -- -- -- 7.00E-01 P
110-83-8 Cyclohexene -- -- -- 1.00E+00 X
72-55-9 DDE, p,p'- -- -- -- 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- -- -- -- 6.00E-03 P 2.00E-04 I Mut
106-93-4 Dibromoethane, 1,2- -- -- -- 6.00E-04 I 9.00E-03 I
74-95-3 Dibromomethane (Methylene Bromide) -- -- -- 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- -- -- -- 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- -- -- -- 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- -- -- -- 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
75-71-8 Dichlorodifluoromethane -- -- -- 1.00E-01 X
75-34-3 Dichloroethane, 1,1- 8.8E-01 9.43E-02 5.4E-08 No RfC 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- -- -- -- 2.60E-05 I 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
542-75-6 Dichloropropene, 1,3- -- -- -- 4.00E-06 I 2.00E-02 I
77-73-6 Dicyclopentadiene -- -- -- 3.00E-04 X
75-37-6 Difluoroethane, 1,1- -- -- -- 4.00E+01 I
94-58-6 Dihydrosafrole -- -- -- 1.30E-05 CA
108-20-3 Diisopropyl Ether -- -- -- 7.00E-01 P
68-12-2 Dimethylformamide -- -- -- 3.00E-02 I
57-14-7 Dimethylhydrazine, 1,1- -- -- -- 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- -- -- -- 1.60E-01 CA
513-37-1 Dimethylvinylchloride -- -- -- 1.30E-05 CA
123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
106-89-8 Epichlorohydrin -- -- -- 1.20E-06 I 1.00E-03 I
106-88-7 Epoxybutane, 1,2- -- -- -- 2.00E-02 I
111-15-9 Ethoxyethanol Acetate, 2- -- -- -- 6.00E-02 P
110-80-5 Ethoxyethanol, 2- -- -- -- 2.00E-01 I
141-78-6 Ethyl Acetate -- -- -- 7.00E-02 P
140-88-5 Ethyl Acrylate -- -- -- 8.00E-03 P
75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
97-63-2 Ethyl Methacrylate -- -- -- 3.00E-01 P
100-41-4 Ethylbenzene -- -- -- 2.50E-06 CA 1.00E+00 I
75-21-8 Ethylene Oxide -- -- -- 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine -- -- -- 1.90E-02 CA
50-00-0 Formaldehyde -- -- -- 1.30E-05 I 9.80E-03 A
64-18-6 Formic Acid -- -- -- 3.00E-04 X
98-01-1 Furfural -- -- -- 5.00E-02 H
765-34-4 Glycidyl -- -- -- 1.00E-03 H
76-44-8 Heptachlor -- -- -- 1.30E-03 I
1024-57-3 Heptachlor Epoxide -- -- -- 2.60E-03 I
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5'- (PCB 189) -- -- -- 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene -- -- -- 4.60E-04 I
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) -- -- -- 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5'- (PCB 157) -- -- -- 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5'- (PCB 167) -- -- -- 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169) -- -- -- 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene -- -- -- 2.20E-05 I
77-47-4 Hexachlorocyclopentadiene -- -- -- 2.00E-04 I
67-72-1 Hexachloroethane -- -- -- 1.10E-05 CA 3.00E-02 I
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Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 3
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 8 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Mutagenic Indicator

CR HQ

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

822-06-0 Hexamethylene Diisocyanate, 1,6- -- -- -- 1.00E-05 I
110-54-3 Hexane, N- -- -- -- 7.00E-01 I
591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
302-01-2 Hydrazine -- -- -- 4.90E-03 I 3.00E-05 P
7647-01-0 Hydrogen Chloride -- -- -- 2.00E-02 I
74-90-8 Hydrogen Cyanide -- -- -- 8.00E-04 I
7664-39-3 Hydrogen Fluoride -- -- -- 1.40E-02 CA
7783-06-4 Hydrogen Sulfide -- -- -- 2.00E-03 I
67-63-0 Isopropanol -- -- -- 2.00E-01 P
7439-97-6 Mercury (elemental) -- -- -- 3.00E-04 I
126-98-7 Methacrylonitrile -- -- -- 3.00E-02 P
67-56-1 Methanol -- -- -- 2.00E+01 I
110-49-6 Methoxyethanol Acetate, 2- -- -- -- 1.00E-03 P
109-86-4 Methoxyethanol, 2- -- -- -- 2.00E-02 I
96-33-3 Methyl Acrylate -- -- -- 2.00E-02 P
78-93-3 Methyl Ethyl Ketone (2-Butanone) 2.3E+00 2.26E-03 No IUR 4.3E-07 5.00E+00 I
60-34-4 Methyl Hydrazine -- -- -- 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
624-83-9 Methyl Isocyanate -- -- -- 1.00E-03 CA
80-62-6 Methyl Methacrylate -- -- -- 7.00E-01 I
25013-15-4 Methyl Styrene (Mixed Isomers) -- -- -- 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
75-09-2 Methylene Chloride 5.9E-01 3.81E-02 3.8E-10 6.1E-05 1.00E-08 I 6.00E-01 I Mut
2385-85-5 Mirex -- -- -- 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) -- -- -- 1.00E-01 P
91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
13463-39-3 Nickel Carbonyl -- -- -- 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene -- -- -- 4.00E-05 I 9.00E-03 I
75-52-5 Nitromethane -- -- -- 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- -- -- -- 2.70E-03 H 2.00E-02 I
62-75-9 Nitrosodimethylamine, N- -- -- -- 1.40E-02 I 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- -- -- -- 1.60E-03 I
10595-95-6 Nitrosomethylethylamine, N- -- -- -- 6.30E-03 CA
111-84-2 Nonane, n- -- -- -- 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4'- (PCB 105) -- -- -- 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) -- -- -- 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) -- -- -- 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) -- -- -- 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) -- -- -- 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- -- -- -- 1.00E+00 P
75-44-5 Phosgene -- -- -- 3.00E-04 I
7803-51-2 Phosphine -- -- -- 3.00E-04 I
123-38-6 Propionaldehyde -- -- -- 8.00E-03 I
103-65-1 Propyl benzene -- -- -- 1.00E+00 X
115-07-1 Propylene -- -- -- 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether -- -- -- 2.00E+00 I
75-56-9 Propylene Oxide -- -- -- 3.70E-06 I 3.00E-02 I
100-42-5 Styrene -- -- -- 1.00E+00 I
7446-11-9 Sulfur Trioxide -- -- -- 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- -- -- -- 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) -- -- -- 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- -- -- -- 7.40E-06 I
79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
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Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 3
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 8 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Mutagenic Indicator

CR HQ

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

127-18-4 Tetrachloroethylene 6.9E-01 1.88E-01 1.7E-08 4.5E-03 2.60E-07 I 4.00E-02 I
811-97-2 Tetrafluoroethane, 1,1,1,2- -- -- -- 8.00E+01 I
109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
7550-45-0 Titanium Tetrachloride -- -- -- 1.00E-04 A
108-88-3 Toluene 3.2E-01 3.40E-02 No IUR 6.5E-06 5.00E+00 I
584-84-9 Toluene-2,4-diisocyanate -- -- -- 1.10E-05 CA 8.00E-06 CA
91-08-7 Toluene-2,6-diisocyanate -- -- -- 1.10E-05 CA 8.00E-06 CA
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- -- -- -- 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- -- -- -- 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- 3.7E+00 1.16E+00 No IUR 2.2E-04 5.00E+00 I
79-00-5 Trichloroethane, 1,1,2- -- -- -- 1.60E-05 I 2.00E-04 X
79-01-6 Trichloroethylene 5.8E-01 9.72E-02 2.0E-07 4.7E-02 see note I 2.00E-03 I TCE
96-18-4 Trichloropropane, 1,2,3- -- -- -- 3.00E-04 I Mut
96-19-5 Trichloropropene, 1,2,3- -- -- -- 3.00E-04 P
121-44-8 Triethylamine -- -- -- 7.00E-03 I
420-46-2 Trifluoroethane, 1,1,1- -- -- -- 2.00E+01 P
526-73-8 Trimethylbenzene, 1,2,3- -- -- -- 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
126-72-7 Tris(2,3-dibromopropyl)phosphate -- -- -- 6.60E-04 CA
108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
593-60-2 Vinyl Bromide -- -- -- 3.20E-05 H 3.00E-03 I
75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I VC
108-38-3 Xylene, m- -- -- -- 1.00E-01 S
95-47-6 Xylene, o- -- -- -- 1.00E-01 S
106-42-3 Xylene, P- -- -- -- 1.00E-01 S
1330-20-7 Xylenes -- -- -- 1.00E-01 I

Notes:

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_GW 70 ATc_C_GW 70 ATc_GW 70
Averaging time for non-carcinogens (yrs) ATnc_R_GW 26 ATnc_C_GW 25 Atnc_GW 26
Exposure duration (yrs) ED_R_GW 26 ED_C_GW 25 ED_GW 26
Exposure frequency (days/yr) EF_R_GW 350 EF_C_GW 250 EF_GW 350
Exposure time (hr/day) ET_R_GW 24 ET_C_GW 8 ET_GW 24

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_GW 0.001 AFgw_C_GW 0.001 AFgw_GW 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_GW 0.03 AFss_C_GW 0.03 AFss_GW 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr)  x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_GW 1.00E-06 mIURTCE_C_GW 0.00E+00 mIURTCE_GW 1.00E-06

Selected (based on scenario)

Selected (based on scenario)

Selected (based on scenario)

Residential Commercial

Residential Commercial

Residential Commercial
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Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 3
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 8 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Mutagenic Indicator

CR HQ

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

IURTCE_R_GW 3.10E-06 IURTCE_C_GW 4.10E-06 IURTCE_GW 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4

6 - 16 years 10
16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I  = IRIS: EPA Integrated Risk Information System (IRIS).  Available online at:   http://www.epa.gov/iris/subst/index.html
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs).  Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs).  Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments.  Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST.  EPA Superfund Health Effects Assessment Summary Tables (HEAST) database.  Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed. 
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

Note: This section applies to trichloroethylene and other mutagenic 
chemicals, but not to vinyl chloride.

Age Cohort Exposure 
Duration (years)

Age-dependent adjustment 
factor

10
3
3
1

72
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Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 11 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

75-07-0 Acetaldehyde -- -- -- 2.20E-06 I 9.00E-03 I
67-64-1 Acetone 1.3E+01 9.93E-03 No IUR 3.1E-07 3.10E+01 A
75-05-8 Acetonitrile -- -- -- 6.00E-02 I
107-02-8 Acrolein -- -- -- 2.00E-05 I
79-10-7 Acrylic Acid -- -- -- 1.00E-03 I
107-13-1 Acrylonitrile -- -- -- 6.80E-05 I 2.00E-03 I
309-00-2 Aldrin -- -- -- 4.90E-03 I
107-18-6 Allyl Alcohol -- -- -- 1.00E-04 X
107-05-1 Allyl Chloride -- -- -- 6.00E-06 CA 1.00E-03 I
7664-41-7 Ammonia -- -- -- 1.00E-01 I
75-85-4 Amyl Alcohol, tert- -- -- -- 3.00E-03 X
12674-11-2 Aroclor 1016 -- -- -- 2.00E-05 S
11104-28-2 Aroclor 1221 -- -- -- 5.70E-04 S
11141-16-5 Aroclor 1232 -- -- -- 5.70E-04 S
53469-21-9 Aroclor 1242 -- -- -- 5.70E-04 S
12672-29-6 Aroclor 1248 -- -- -- 5.70E-04 S
11097-69-1 Aroclor 1254 -- -- -- 5.70E-04 S
11096-82-5 Aroclor 1260 -- -- -- 5.70E-04 S
103-33-3 Azobenzene -- -- -- 3.10E-05 I
56-55-3 Benz[a]anthracene -- -- -- 1.10E-04 CA Mut
71-43-2 Benzene 1.7E-01 1.96E-02 5.5E-08 6.3E-04 7.80E-06 I 3.00E-02 I
100-44-7 Benzyl Chloride -- -- -- 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1'- -- -- -- 4.00E-04 X
111-44-4 Bis(2-chloroethyl)ether -- -- -- 3.30E-04 I
542-88-1 Bis(chloromethyl)ether -- -- -- 6.20E-02 I
10294-34-5 Boron Trichloride -- -- -- 2.00E-02 P
7637-07-2 Boron Trifluoride -- -- -- 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- -- -- -- 6.00E-04 X
108-86-1 Bromobenzene -- -- -- 6.00E-02 I
74-97-5 Bromochloromethane -- -- -- 4.00E-02 X
75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
75-25-2 Bromoform -- -- -- 1.10E-06 I
74-83-9 Bromomethane -- -- -- 5.00E-03 I
106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
78-92-2 Butyl alcohol, sec- -- -- -- 3.00E+01 P
75-15-0 Carbon Disulfide 3.7E-01 1.25E-01 No IUR 1.7E-04 7.00E-01 I
56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
463-58-1 Carbonyl Sulfide -- -- -- 1.00E-01 P
12789-03-6 Chlordane -- -- -- 1.00E-04 I 7.00E-04 I
7782-50-5 Chlorine -- -- -- 1.50E-04 A
10049-04-4 Chlorine Dioxide -- -- -- 2.00E-04 I
75-68-3 Chloro-1,1-difluoroethane, 1- -- -- -- 5.00E+01 I
126-99-8 Chloro-1,3-butadiene, 2- -- -- -- 3.00E-04 I 2.00E-02 I
108-90-7 Chlorobenzene -- -- -- 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- -- -- -- 3.00E-01 P
75-45-6 Chlorodifluoromethane -- -- -- 5.00E+01 I
67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
74-87-3 Chloromethane -- -- -- 9.00E-02 I
107-30-2 Chloromethyl Methyl Ether -- -- -- 6.90E-04 CA
76-06-2 Chloropicrin -- -- -- 4.00E-04 CA
8007-45-2 Coke Oven Emissions -- -- -- 6.20E-04 I Mut
98-82-8 Cumene -- -- -- 4.00E-01 I
57-12-5 Cyanide (CN-) -- -- -- 8.00E-04 S

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

Mutagenic Indicator

CR HQ
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Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 11 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

Mutagenic Indicator

CR HQ

110-82-7 Cyclohexane -- -- -- 6.00E+00 I
108-94-1 Cyclohexanone -- -- -- 7.00E-01 P
110-83-8 Cyclohexene -- -- -- 1.00E+00 X
72-55-9 DDE, p,p'- -- -- -- 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- -- -- -- 6.00E-03 P 2.00E-04 I Mut
106-93-4 Dibromoethane, 1,2- -- -- -- 6.00E-04 I 9.00E-03 I
74-95-3 Dibromomethane (Methylene Bromide) -- -- -- 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- -- -- -- 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- -- -- -- 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- -- -- -- 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
75-71-8 Dichlorodifluoromethane -- -- -- 1.00E-01 X
75-34-3 Dichloroethane, 1,1- 8.0E-01 9.90E-02 5.6E-08 No RfC 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- -- -- -- 2.60E-05 I 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
542-75-6 Dichloropropene, 1,3- -- -- -- 4.00E-06 I 2.00E-02 I
77-73-6 Dicyclopentadiene -- -- -- 3.00E-04 X
75-37-6 Difluoroethane, 1,1- -- -- -- 4.00E+01 I
94-58-6 Dihydrosafrole -- -- -- 1.30E-05 CA
108-20-3 Diisopropyl Ether -- -- -- 7.00E-01 P
68-12-2 Dimethylformamide -- -- -- 3.00E-02 I
57-14-7 Dimethylhydrazine, 1,1- -- -- -- 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- -- -- -- 1.60E-01 CA
513-37-1 Dimethylvinylchloride -- -- -- 1.30E-05 CA
123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
106-89-8 Epichlorohydrin -- -- -- 1.20E-06 I 1.00E-03 I
106-88-7 Epoxybutane, 1,2- -- -- -- 2.00E-02 I
111-15-9 Ethoxyethanol Acetate, 2- -- -- -- 6.00E-02 P
110-80-5 Ethoxyethanol, 2- -- -- -- 2.00E-01 I
141-78-6 Ethyl Acetate -- -- -- 7.00E-02 P
140-88-5 Ethyl Acrylate -- -- -- 8.00E-03 P
75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
97-63-2 Ethyl Methacrylate -- -- -- 3.00E-01 P
100-41-4 Ethylbenzene -- -- -- 2.50E-06 CA 1.00E+00 I
75-21-8 Ethylene Oxide -- -- -- 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine -- -- -- 1.90E-02 CA
50-00-0 Formaldehyde -- -- -- 1.30E-05 I 9.80E-03 A
64-18-6 Formic Acid -- -- -- 3.00E-04 X
98-01-1 Furfural -- -- -- 5.00E-02 H
765-34-4 Glycidyl -- -- -- 1.00E-03 H
76-44-8 Heptachlor -- -- -- 1.30E-03 I
1024-57-3 Heptachlor Epoxide -- -- -- 2.60E-03 I
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5'- (PCB 189) -- -- -- 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene -- -- -- 4.60E-04 I
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) -- -- -- 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5'- (PCB 157) -- -- -- 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5'- (PCB 167) -- -- -- 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169) -- -- -- 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene -- -- -- 2.20E-05 I
77-47-4 Hexachlorocyclopentadiene -- -- -- 2.00E-04 I
67-72-1 Hexachloroethane -- -- -- 1.10E-05 CA 3.00E-02 I
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Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 11 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

Mutagenic Indicator

CR HQ

822-06-0 Hexamethylene Diisocyanate, 1,6- -- -- -- 1.00E-05 I
110-54-3 Hexane, N- -- -- -- 7.00E-01 I
591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
302-01-2 Hydrazine -- -- -- 4.90E-03 I 3.00E-05 P
7647-01-0 Hydrogen Chloride -- -- -- 2.00E-02 I
74-90-8 Hydrogen Cyanide -- -- -- 8.00E-04 I
7664-39-3 Hydrogen Fluoride -- -- -- 1.40E-02 CA
7783-06-4 Hydrogen Sulfide -- -- -- 2.00E-03 I
67-63-0 Isopropanol -- -- -- 2.00E-01 P
7439-97-6 Mercury (elemental) -- -- -- 3.00E-04 I
126-98-7 Methacrylonitrile -- -- -- 3.00E-02 P
67-56-1 Methanol -- -- -- 2.00E+01 I
110-49-6 Methoxyethanol Acetate, 2- -- -- -- 1.00E-03 P
109-86-4 Methoxyethanol, 2- -- -- -- 2.00E-02 I
96-33-3 Methyl Acrylate -- -- -- 2.00E-02 P
78-93-3 Methyl Ethyl Ketone (2-Butanone) -- -- -- 5.00E+00 I
60-34-4 Methyl Hydrazine -- -- -- 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
624-83-9 Methyl Isocyanate -- -- -- 1.00E-03 CA
80-62-6 Methyl Methacrylate -- -- -- 7.00E-01 I
25013-15-4 Methyl Styrene (Mixed Isomers) -- -- -- 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
2385-85-5 Mirex -- -- -- 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) -- -- -- 1.00E-01 P
91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
13463-39-3 Nickel Carbonyl -- -- -- 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene -- -- -- 4.00E-05 I 9.00E-03 I
75-52-5 Nitromethane -- -- -- 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- -- -- -- 2.70E-03 H 2.00E-02 I
62-75-9 Nitrosodimethylamine, N- -- -- -- 1.40E-02 I 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- -- -- -- 1.60E-03 I
10595-95-6 Nitrosomethylethylamine, N- -- -- -- 6.30E-03 CA
111-84-2 Nonane, n- -- -- -- 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4'- (PCB 105) -- -- -- 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) -- -- -- 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) -- -- -- 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) -- -- -- 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) -- -- -- 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- -- -- -- 1.00E+00 P
75-44-5 Phosgene -- -- -- 3.00E-04 I
7803-51-2 Phosphine -- -- -- 3.00E-04 I
123-38-6 Propionaldehyde -- -- -- 8.00E-03 I
103-65-1 Propyl benzene -- -- -- 1.00E+00 X
115-07-1 Propylene -- -- -- 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether -- -- -- 2.00E+00 I
75-56-9 Propylene Oxide -- -- -- 3.70E-06 I 3.00E-02 I
100-42-5 Styrene -- -- -- 1.00E+00 I
7446-11-9 Sulfur Trioxide -- -- -- 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- -- -- -- 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) -- -- -- 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- -- -- -- 7.40E-06 I
79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
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Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 11 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

Mutagenic Indicator

CR HQ

127-18-4 Tetrachloroethylene 5.4E-01 1.77E-01 1.6E-08 4.2E-03 2.60E-07 I 4.00E-02 I
811-97-2 Tetrafluoroethane, 1,1,1,2- -- -- -- 8.00E+01 I
109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
7550-45-0 Titanium Tetrachloride -- -- -- 1.00E-04 A
108-88-3 Toluene 2.7E-01 3.42E-02 No IUR 6.6E-06 5.00E+00 I
584-84-9 Toluene-2,4-diisocyanate -- -- -- 1.10E-05 CA 8.00E-06 CA
91-08-7 Toluene-2,6-diisocyanate -- -- -- 1.10E-05 CA 8.00E-06 CA
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- -- -- -- 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- -- -- -- 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- 3.3E+00 1.21E+00 No IUR 2.3E-04 5.00E+00 I
79-00-5 Trichloroethane, 1,1,2- -- -- -- 1.60E-05 I 2.00E-04 X
79-01-6 Trichloroethylene 7.2E-01 1.42E-01 3.0E-07 6.8E-02 see note I 2.00E-03 I TCE
96-18-4 Trichloropropane, 1,2,3- -- -- -- 3.00E-04 I Mut
96-19-5 Trichloropropene, 1,2,3- -- -- -- 3.00E-04 P
121-44-8 Triethylamine -- -- -- 7.00E-03 I
420-46-2 Trifluoroethane, 1,1,1- -- -- -- 2.00E+01 P
526-73-8 Trimethylbenzene, 1,2,3- -- -- -- 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
126-72-7 Tris(2,3-dibromopropyl)phosphate -- -- -- 6.60E-04 CA
108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
593-60-2 Vinyl Bromide -- -- -- 3.20E-05 H 3.00E-03 I
75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I VC
108-38-3 Xylene, m- -- -- -- 1.00E-01 S
95-47-6 Xylene, o- -- -- -- 1.00E-01 S
106-42-3 Xylene, P- -- -- -- 1.00E-01 S
1330-20-7 Xylenes -- -- -- 1.00E-01 I

Notes:

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_GW 70 ATc_C_GW 70 ATc_GW 70
Averaging time for non-carcinogens (yrs) ATnc_R_GW 26 ATnc_C_GW 25 Atnc_GW 26
Exposure duration (yrs) ED_R_GW 26 ED_C_GW 25 ED_GW 26
Exposure frequency (days/yr) EF_R_GW 350 EF_C_GW 250 EF_GW 350
Exposure time (hr/day) ET_R_GW 24 ET_C_GW 8 ET_GW 24

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_GW 0.001 AFgw_C_GW 0.001 AFgw_GW 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_GW 0.03 AFss_C_GW 0.03 AFss_GW 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr)  x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_GW 1.00E-06 mIURTCE_C_GW 0.00E+00 mIURTCE_GW 1.00E-06

Selected (based on scenario)

Selected (based on scenario)

Selected (based on scenario)

Residential Commercial

Residential Commercial

Residential Commercial
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Table I. USEPA Vapor Intrusion Screening Level Calculator - Round 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature ( oC) Tgw 11 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*IUR Source*

Mutagenic Indicator

CR HQ

IURTCE_R_GW 3.10E-06 IURTCE_C_GW 4.10E-06 IURTCE_GW 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4

6 - 16 years 10
16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I  = IRIS: EPA Integrated Risk Information System (IRIS).  Available online at:   http://www.epa.gov/iris/subst/index.html
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs).  Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs).  Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments.  Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST.  EPA Superfund Health Effects Assessment Summary Tables (HEAST) database.  Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed. 
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

3
1

72

Note: This section applies to trichloroethylene and other mutagenic 
chemicals, but not to vinyl chloride.

Age Cohort Exposure 
Duration (years)

Age-dependent adjustment 
factor

10
3
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Geoprobe Software Slug Testing Curves 



CFMW-002 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-002 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-002 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-002 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-002 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-002 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-002 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-002 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-003 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-003 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-003 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-003 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-003 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-003 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-003 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-003 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-003a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-003a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-003a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-003a 
1 Foot Displacement 

Test #2 
 

 

 

 



CFMW-010 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-010 
1 Foot Displacement 

Test #1 
 

 

 

 

 

 



CFMW-010 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-010 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-010 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-010 
2 Foot Displacement 

Test #1 
 

 

 

 



CFMW-010 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-010 
2 Foot Displacement 

Test #2 
 

 
 

 



CFMW-011 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-011 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-011 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-011 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-011 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-011 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-011 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-011 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-011a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-011a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-011a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-011a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-011a 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-011a 
2 Foot Displacement 

Test #1 
 

 

 

 



CFMW-011a 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-011a 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-012a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-012a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-012a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-012a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-012a 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-012a 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-012a 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-012a 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-016a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-016a 
1 Foot Displacement 

Test #1 
 

 

 

 



CFMW-016a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-016a 
1 Foot Displacement 

Test #2 
 

 

 

 

 



CFMW-016a 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-016a 
2 Foot Displacement 

Test #1 
 
 

 

 

 



CFMW-016a 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-016a 
2 Foot Displacement 

Test #2 
 

 

 

 



CFMW-019a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-019a 
1 Foot Displacement 

Test #1 
 

 

 

 



CFMW-019a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-019a 
1 Foot Displacement 

Test #2 
 

 

 

 

 



CFMW-019a 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-019a 
2 Foot Displacement 

Test #1 
 

 

 

 

 



CFMW-019a 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-019a 
2 Foot Displacement 

Test #2 
 

 

 

 

 



CFMW-022 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-022 
1 Foot Displacement 

Test #1 
 

 

 

 



CFMW-022 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-022 
1 Foot Displacement 

Test #2 
 
 

 

 



CFMW-022 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-022 
2 Foot Displacement 

Test #1 
 

 

 

 



CFMW-022 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-022 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-025a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-025a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-025a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-025a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-025a 
2 Foot Displacement 

Test #1 
 

 



CFMW-025a 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-025a 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-025a 
2 Foot Displacement 

Test #2 
 

 

 

 



CFMW-026 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-026 
1 Foot Displacement 

Test #1 
 

 

 

 

 



CFMW-026 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-026 
1 Foot Displacement 

Test #2 
 

 

 

 

 



CFMW-026 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-026 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-026 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-026 
2 Foot Displacement 

Test #2 
 

 

 

 

 

 



CFMW-027 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-027 
1 Foot Displacement 

Test #1 
 

 

 

 

 



CFMW-027 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-027 
1 Foot Displacement 

Test #2 
 

 

 

 

 



CFMW-027 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-027 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-027 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-027 
2 Foot Displacement 

Test #2 
 

 

 

 



CFMW-028a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-028a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-028a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-028a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-028a 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-028a 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-028a 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-028a 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-029 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-029 
1 Foot Displacement 

Test #1 
 

 

 

 



CFMW-029 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-029 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-029 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-029 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-029 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-029 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-032 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-032 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-032 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-032 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-032a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-032a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-032a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-032a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-033 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-033 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-033 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-033 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-033 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-033 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-033 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-033 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-034 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-034 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-034 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-034 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-034 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-034 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-034 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-034 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-035 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-035 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-035 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-035 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-035 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-035 
2 Foot Displacement 

Test #1 
 

 

 

 



CFMW-035 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-035 
2 Foot Displacement 

Test #2 
 

 

 

 



CFMW-037 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-037 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-037 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-037 
1 Foot Displacement 

Test #2 
 

 

 

 



CFMW-037 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-037 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-037 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-037 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-038 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-038 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-038 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-038 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-038 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-038 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-038 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-038 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-040 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-040 
1 Foot Displacement 

Test #1 
 

 

 

 



CFMW-040 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-040 
1 Foot Displacement 

Test #2 
 

 

 

 



CFMW-040 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-040 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-040 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-040 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-042 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-042 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-042 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-042 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-042 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-042 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-042 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-042 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-043 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-043 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-043 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-043 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-043 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-043 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-043 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-043 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-044a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-044a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-044a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-044a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-044a 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-044a 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-044a 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-044a 
2 Foot Displacement 

Test #2 
 

 

 

 



CFMW-045 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-045 
2 Foot Displacement 

Test #1 
 

 

 

 

 



CFMW-045 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-045 
2 Foot Displacement 

Test #2 
 

 

 

 



CFMW-045a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-045a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-045a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-045a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-047 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-047 
1 Foot Displacement 

Test #1 
 

 

 

 



CFMW-047 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-047 
1 Foot Displacement 

Test #2 
 

 

 

 

 



CFMW-047 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-047 
2 Foot Displacement 

Test #1 
 

 

 

 

 



CFMW-047 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-047 
2 Foot Displacement 

Test #2 
 

 

 

 

 



CFMW-049a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-049a 
1 Foot Displacement 

Test #1 
 

 

 

 

  



CFMW-049a  
1 Foot Displacement  

Test #2 

 

 



CFMW-049a  
1 Foot Displacement  

Test #2 

 

 

 

 



CFMW-049a 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-049a 
2 Foot Displacement 

Test #1 
 

 

 

 

 



CFMW-049a 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-049a 
2 Foot Displacement 

Test #2 
 

 

 

 

 

 



CFMW-050 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-050 
1 Foot Displacement 

Test #1 
 

 

 

 

 

 



CFMW-050 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-050 
1 Foot Displacement 

Test #2 
 

 

 

 

 

 



CFMW-050 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-050 
2 Foot Displacement 

Test #1 
 

 

 

 

 

 



CFMW-050 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-050 
2 Foot Displacement 

Test #2 
 

 

 

 

 

 



CFMW-054 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-054 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-054 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-054 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-054 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-054 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-054 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-054 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-056a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-056a 
1 Foot Displacement 

Test #1 
 

 

 

 



CFMW-056a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-056a 
1 Foot Displacement 

Test #2 
 

 

 

 



CFMW-056b 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-056b 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-056b 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-056b 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-056b 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-056b 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-056b 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-056b 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-059 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-059 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-059 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-059 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-059 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-059 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-059 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-059 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-059a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-059a 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-059a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-059a 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-059a 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-059a 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-059a 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-059a 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-061 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-061 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-061 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-061 
1 Foot Displacement 

Test #2 
 

 

 

 



CFMW-061 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-061 
2 Foot Displacement 

Test #1 
 

 

 

 



CFMW-061 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-061 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-064 
1 Foot Displacement 

Test #1 
 

 

 



CFMW-064 
1 Foot Displacement 

Test #1 
 

 

 

 



CFMW-064 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-064 
1 Foot Displacement 

Test #2 
 

 

 



CFMW-064 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-064 
2 Foot Displacement 

Test #1 
 

 

 



CFMW-064 
2 Foot Displacement 

Test #2 
 

 

 



CFMW-064 
2 Foot Displacement 

Test #2 
 

 

 



Groundwater and Surface Water Data Summary Report 
Columbia Falls Aluminum Company, LLC 

ROUX ASSOCIATES, INC. 2476.0001Y.170/CVRS 

APPENDIX J-2 

Aqtesolv Software Slug Testing Curves 



0. 2.1E+3 4.2E+3 6.3E+3 8.4E+3 1.05E+4
0.1

1.

Time (sec)

N
or

m
al

iz
ed

 H
ea

d 
(ft

/ft
)

CFMW-008A - 2 FOOT DISPLACEMENT - TEST 1

Data Set:  S:\...\CFMW-008a_a_cut - MST FINAL.aqt
Date:  11/10/17 Time:  17:46:20

PROJECT INFORMATION

Company:  Roux Associates, Inc.
Client:  CFAC
Project:  2476.0001Y004
Location:  Columbia Falls, MT
Test Well:  CFMW-008a
Test Date:  NA

AQUIFER DATA

Saturated Thickness:  51.61 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (CFMW-008a)

Initial Displacement:  1.973 ft Static Water Column Height:  35.32 ft
Total Well Penetration Depth:  35.32 ft Screen Length:  10. ft
Casing Radius:  0.08333 ft Well Radius:  0.08333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.008315 ft/day y0 = 1.942 ft
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CFMW-008A - 2 FOOT DISPLACEMENT - TEST 2

Data Set:  S:\...\CFMW-008a_a_cut - MST2 FINAL.aqt
Date:  11/10/17 Time:  17:47:10

PROJECT INFORMATION

Company:  Roux Associates, Inc.
Client:  CFAC
Project:  2476.0001Y004
Location:  Columbia Falls, MT
Test Well:  CFMW-008a
Test Date:  NA

AQUIFER DATA

Saturated Thickness:  51.61 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (CFMW-008a)

Initial Displacement:  1.992 ft Static Water Column Height:  35.32 ft
Total Well Penetration Depth:  35.32 ft Screen Length:  10. ft
Casing Radius:  0.08333 ft Well Radius:  0.08333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.009362 ft/day y0 = 1.944 ft
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CFMW-028 - 1 FOOT DISPLACEMENT - TEST 1

Data Set:  S:\...\CFMW-028 cut2 MW028-12 FINAL.aqt
Date:  11/10/17 Time:  17:51:09

PROJECT INFORMATION

Company:  Roux Associates, Inc.
Client:  CFAC
Project:  2476.0001Y004
Location:  Columbia Falls, MT
Test Well:  CFMW-028
Test Date:  NA

AQUIFER DATA

Saturated Thickness:  85.51 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (CFMW-028)

Initial Displacement:  -1.101 ft Static Water Column Height:  24.19 ft
Total Well Penetration Depth:  24.19 ft Screen Length:  10. ft
Casing Radius:  0.08333 ft Well Radius:  0.08333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6396 ft/day y0 = -1.024 ft
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CFMW-028 - 1 FOOT DISPLACEMENT - TEST 2

Data Set:  S:\...\CFMW-028 cut2 MW028-13 FINAL.aqt
Date:  11/10/17 Time:  17:51:40

PROJECT INFORMATION

Company:  Roux Associates, Inc.
Client:  CFAC
Project:  2476.0001Y004
Location:  Columbia Falls, MT
Test Well:  CFMW-028
Test Date:  NA

AQUIFER DATA

Saturated Thickness:  85.51 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (CFMW-028)

Initial Displacement:  -1.127 ft Static Water Column Height:  24.19 ft
Total Well Penetration Depth:  24.19 ft Screen Length:  10. ft
Casing Radius:  0.08333 ft Well Radius:  0.08333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.5385 ft/day y0 = -0.9727 ft
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CFMW-028 - 2 FOOT DISPLACEMENT - TEST 1

Data Set:  S:\...\CFMW-028 cut2 MW028-21 FINAL.aqt
Date:  11/10/17 Time:  17:53:05

PROJECT INFORMATION

Company:  Roux Associates, Inc.
Client:  CFAC
Project:  2476.0001Y004
Location:  Columbia Falls, MT
Test Well:  CFMW-028
Test Date:  NA

AQUIFER DATA

Saturated Thickness:  85.51 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (CFMW-028)

Initial Displacement:  -1.959 ft Static Water Column Height:  24.19 ft
Total Well Penetration Depth:  24.19 ft Screen Length:  10. ft
Casing Radius:  0.08333 ft Well Radius:  0.08333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.5399 ft/day y0 = -1.827 ft
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CFMW-028 - 2 FOOT DISPLACEMENT - TEST 2

Data Set:  S:\...\CFMW-028 cut2 MW028-22 FINAL.aqt
Date:  11/10/17 Time:  17:53:34

PROJECT INFORMATION

Company:  Roux Associates, Inc.
Client:  CFAC
Project:  2476.0001Y004
Location:  Columbia Falls, MT
Test Well:  CFMW-028
Test Date:  NA

AQUIFER DATA

Saturated Thickness:  85.51 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (CFMW-028)

Initial Displacement:  -2.149 ft Static Water Column Height:  24.19 ft
Total Well Penetration Depth:  24.19 ft Screen Length:  10. ft
Casing Radius:  0.08333 ft Well Radius:  0.08333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.511 ft/day y0 = -1.945 ft
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CFMW-032A - 1 FOOT DISPLACEMENT - TEST 1

Data Set:  S:\...\CFMW-032a MW32a-12 FINAL.aqt
Date:  11/10/17 Time:  17:56:06

PROJECT INFORMATION

Company:  Roux Associates, Inc.
Client:  CFAC
Project:  2476.0001Y004
Location:  Columbia Falls, MT
Test Well:  CFMW-032a
Test Date:  NA

AQUIFER DATA

Saturated Thickness:  346.8 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (CFMW-032a)

Initial Displacement:  -1.106 ft Static Water Column Height:  108. ft
Total Well Penetration Depth:  98.54 ft Screen Length:  10. ft
Casing Radius:  0.08333 ft Well Radius:  0.08333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.01713 ft/day y0 = -1.112 ft
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CFMW-032A - 1 FOOT DISPLACEMENT - TEST 2

Data Set:  S:\...\CFMW-032a MW32a-13 final.aqt
Date:  11/10/17 Time:  17:57:08

PROJECT INFORMATION

Company:  Roux Associates, Inc.
Client:  CFAC
Project:  2476.0001Y004
Location:  Columbia Falls, MT
Test Well:  CFMW-032a
Test Date:  NA

AQUIFER DATA

Saturated Thickness:  346.8 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (CFMW-032a)

Initial Displacement:  -1.117 ft Static Water Column Height:  108. ft
Total Well Penetration Depth:  98.54 ft Screen Length:  10. ft
Casing Radius:  0.08333 ft Well Radius:  0.08333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.01729 ft/day y0 = -1.105 ft
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CFMW-045A - 1 FOOT DISPLACEMENT - TEST 1

Data Set:  S:\...\CFMW-045a -11.aqt
Date:  11/13/17 Time:  11:14:17

PROJECT INFORMATION

Company:  Roux Associates, Inc.
Client:  CFAC
Project:  2476.0001Y004
Location:  Columbia Falls, MT
Test Well:  CFMW-045a
Test Date:  NA

AQUIFER DATA

Saturated Thickness:  78.9 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (CFMW-045a)

Initial Displacement:  -1.049 ft Static Water Column Height:  76.09 ft
Total Well Penetration Depth:  76.09 ft Screen Length:  10. ft
Casing Radius:  0.08333 ft Well Radius:  0.08333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.1681 ft/day y0 = -1.026 ft
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CFMW-045A - 1 FOOT DISPLACEMENT - TEST 2

Data Set:  S:\...\CFMW-045a -12.aqt
Date:  11/13/17 Time:  11:15:23

PROJECT INFORMATION

Company:  Roux Associates, Inc.
Client:  CFAC
Project:  2476.0001Y004
Location:  Columbia Falls, MT
Test Well:  CFMW-045a
Test Date:  NA

AQUIFER DATA

Saturated Thickness:  78.9 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (CFMW-045a)

Initial Displacement:  -1.228 ft Static Water Column Height:  76.09 ft
Total Well Penetration Depth:  76.09 ft Screen Length:  10. ft
Casing Radius:  0.08333 ft Well Radius:  0.08333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.158 ft/day y0 = -1.159 ft
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CFMW-053A - 2 FOOT DISPLACEMENT - TEST 1

Data Set:  S:\...\CFMW-053a - 22.aqt
Date:  11/13/17 Time:  11:19:24

PROJECT INFORMATION

Company:  Roux Associates, Inc.
Client:  CFAC
Project:  2476.0001Y004
Location:  Columbia Falls, MT
Test Well:  CFMW-053a
Test Date:  NA

AQUIFER DATA

Saturated Thickness:  516.6 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (CFMW-053a)

Initial Displacement:  0.974 ft Static Water Column Height:  85.81 ft
Total Well Penetration Depth:  76.74 ft Screen Length:  10. ft
Casing Radius:  0.08333 ft Well Radius:  0.08333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.01385 ft/day y0 = 0.9767 ft
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CFMW-053A - 2 FOOT DISPLACEMENT - TEST 2

Data Set:  S:\...\CFMW-053a - 23.aqt
Date:  11/13/17 Time:  11:21:00

PROJECT INFORMATION

Company:  Roux Associates, Inc.
Client:  CFAC
Project:  2476.0001Y004
Location:  Columbia Falls, MT
Test Well:  CFMW-053a
Test Date:  NA

AQUIFER DATA

Saturated Thickness:  516.6 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (CFMW-053a)

Initial Displacement:  0.987 ft Static Water Column Height:  85.81 ft
Total Well Penetration Depth:  76.74 ft Screen Length:  10. ft
Casing Radius:  0.08333 ft Well Radius:  0.08333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.01489 ft/day y0 = 0.9713 ft
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CFMW-057A - 1 FOOT DISPLACEMENT - TEST 2

Data Set:  S:\...\CFMW-057a - test2.aqt
Date:  11/13/17 Time:  11:24:39

PROJECT INFORMATION

Company:  Roux Associates, Inc.
Client:  CFAC
Project:  2476.0001Y004
Location:  Columbia Falls, MT
Test Well:  CFMW-057a
Test Date:  NA

AQUIFER DATA

Saturated Thickness:  584.1 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (CFMW-057a)

Initial Displacement:  -0.632 ft Static Water Column Height:  71.66 ft
Total Well Penetration Depth:  71.66 ft Screen Length:  10. ft
Casing Radius:  0.08333 ft Well Radius:  0.08333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0002439 ft/day y0 = -0.6382 ft
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CFMW-057A - 1 FOOT DISPLACEMENT - TEST 1

Data Set:  S:\...\CFMW-057a.cut.aqt
Date:  11/13/17 Time:  11:23:24

PROJECT INFORMATION

Company:  Roux Associates, Inc.
Client:  CFAC
Project:  2476.0001Y004
Location:  Columbia Falls, MT
Test Well:  CFMW-057a
Test Date:  NA

AQUIFER DATA

Saturated Thickness:  584.1 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (CFMW-057a)

Initial Displacement:  2.394 ft Static Water Column Height:  71.66 ft
Total Well Penetration Depth:  71.66 ft Screen Length:  10. ft
Casing Radius:  0.08333 ft Well Radius:  0.08333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.006837 ft/day y0 = 1.981 ft
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5 ft recovery
Sample CFMW-002-SO-0-0.5
collected
Sample CFMW-002-SO-0.5-2
collected

5 ft recovery

Orange staining

5 ft recovery

Sample
CFMW-002-SO-10-12
collected

5 ft recovery

5 ft recovery

2.5 ft recovery

5 ft recovery

2 ft recovery

1.25 ft recovery

5 ft recovery

Grout

70' of
Schedule 40
PVC Riser

Brown, fine to medium SAND, some
Cobble, little medium Gravel and Silt;
moist.
Brown to orange, fine SAND, little Silt and
fine to coarse Gravel, trace cobble; moist.
Brown, fine to coarse SAND, little Cobble,
Silt and fine to coarse Gravel; moist.
Brown, fine to coarse SAND, some
medium to coarse Gravel, little Cobble and
Silt; moist.
Brown, fine SAND, trace gravel; moist.
Brown, fine to medium SAND, some fine to
medium Gravel, little Crushed rock, trace
cobble; moist.
Brown, fine to coarse SAND, some
medium to coarse Gravel, little Silt, trace
cobble; moist.
Brown, fine SAND, trace silt; moist.
Gray, fine to medium SAND, some Gravel,
little Crushed rock, trace boulder; moist.
Brown, fine to coarse SAND, little coarse
Gravel and Silt, trace cobble; moist.
Brown to gray, fine to medium SAND,
some medium to coarse Gravel, little
Crushed rock and Silt, trace cobble; moist.
Brown, medium to coarse SAND, little Silt
and Crushed rock, trace cobble and fine
gravel; moist.

Brown, fine SAND, little Gravel and Silt;
moist.

Brown, fine to medium SAND, some fine to
medium Gravel, trace cobble; moist to wet.

Brown, fine to medium SAND, little medium
Gravel, trace cobble; wet.

Gray, fine to coarse SAND, some fine to
coarse Gravel, little Silt and Crushed rock,
trace cobble; dry.

Bronw, fine to medium SAND, little Silt and
fine to medium Gravel, trace crushed rock
and cobble; dry to moist.

Brown, coarse GRAVEL, trace silt and
sand; wet.
Gray, fine SAND, some medium to coarse
GRAVEL, little Cobble and Crushed rock,
trace silt; dry.

Brown, fine to medium SAND, some fine to
coarse Gravel, little Cobble and Crushed
rock, trace silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Drum Storage Area

Continuous Core 6/13/16-6/14/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-002

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

5 ft recovery

No recovery, rock in rods

2.5 ft recovery

2.5 ft recovery

3.75 ft recovery

5 ft recovery

Boring completed at 80 ft bls

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Gray, fine to medium SAND, little medium
to coarse Gravel and Crushed rock, little
Silt, trace cobble; dry. (continued)
Brown, medium to coarse SAND, some
fine to medium Gravel, little Cobble, trace
silt; moist to wet.
Gray, fine to medium SAND and medium
to coarse GRAVEL, some Crushed rock;
dry.
Brown, fine to medium SAND and medium
to coarse GRAVEL, little Cobble, trace silt;
moist to wet.
No Recovery.
Brown, medium to coarse SAND and
GRAVEL, some Cobble, little Silt, wet.

Brown, fine to medium SAND, some
medium to coarse Gravel and Cobble,
trace silt; wet.

Brown, medium SAND, some fine to
medium Gravel, little Cobble; wet.

Brown, medium to coarse GRAVEL, some
fine to medium Sand, little Cobble, trace
silt; wet.

Brown, fine SAND, little Cobble, trace
gravel; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2
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APPROVED BY

CFMW-002

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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55

60

65

70

75

80

LOGGED BY
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Grout

44' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Refer to geologic log for adjacent deep
monitoring well CFMW-003a for lithology.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Industrial Landfill

Continuous Core 6/2/16-6/2/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-003

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page

48.403315 -114.142993
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0.0

0.3

0.3

2.3

2.5

1.6

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

6 ft recovery
Sample
CFMW-003a-SO-0-0.5
collected
Sample
CFMW-003a-SO-0.5-2
collected

10 ft recovery

Sample
CFMW-003a-SO-10-12
collected

12 ft recovery

Sample
CFMW-003a-SO-23-28
collected
8 ft recovery

10 ft recovery

8 ft recovery

Grout

190' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND, some Gravel,
trace silt; moist.
Brown, fine to coarse SAND, some Gravel,
trace silt and cobble; moist.

Brown, fine to coarse SAND, little Gravel,
trace silt and dark brown organics; moist.
Brown, fine to coarse SAND, some Cobble
and Silt, little fine Gravel; moist (medium
dense).

Brown, fine to coarse SAND, some Gravel,
trace silt; dry (medium dense).

Brown, fine to coarse SAND, some Gravel
and Silt; moist (medium dense).

Brown, fine to coarse SAND, some Silt,
trace gravel; moist (medium dense).

Brown, fine to coarse SAND, some Silt and
Gravel, little Cobble; wet (medium dense).

Brown, fine SAND and SILT, trace fine
gravel; wet (loose).

Brown, fine SAND and SILT; wet (medium
dense).

Brown, fine SAND and SILT, some Gravel;
wet (medium dense).

Brown-gray, fine SAND and SILT, some
Gravel, trace cobble; moist (medium
dense).

Brown, fine to coarse SAND, little Gravel,
trace silt; wet (loose).
Brown, fine SAND; wet (loose).
Brown, fine to coarse SAND, little Gravel;
wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Industrial Landfill

Continuous Core 5/31/16-6/3/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 5

LOCATION

APPROVED BY

CFMW-003a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page

48.40334 -114.142965
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.0

0.3

0.4

0.0

0.8

0.5

11 ft recovery

9 ft recovery

7'' Conductor casing set to 70
ft bls

7 ft recovery

15 ft recovery

10 ft recovery

10 ft recovery

Grout

190' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND, little Gravel;
wet (loose). (continued)

Brown-gray, fine to coarse SAND, some
Gravel, trace silt; moist (medium dense).

Brown-gray, fine to coarse SAND, some
Gravel and Silt; moist (dense).

Brown-gray, fine to coarse SAND, some
Gravel and Silt; dry (very dense).

Brown-orange, fine to coarse SAND and
SILT, some fine Gravel, trace clay; dry
(very dense).

Brown-orange, SILT and low plasticity
CLAY, trace fine sand; dry (very stiff).

Red-brown, SILT and low plasticity CLAY,
trace fine sand; (very stiff).

Brown-orange-gray, SILT and low plasticity
CLAY, trace fine sand; dry (very stiff).

Brown-orange, SILT and low plasticity
CLAY, trace fine sand; dry (very stiff).
Brown, SILT and low plasticity CLAY, trace
fine sand; moist (very stiff).
Brown-orange, SILT and low plasticity
CLAY; moist (very stiff).

Brown-orange, SILT and low plasticity
CLAY, little fine Gravel, trace fine to coarse
sand; moist (stiff).
Brown-orange, fine to coarse SAND, some
Silt and fine Gravel, trace clay and medium
to coarse gravel; moist to wet (dense).

Brown-orange, fine to coarse SAND, some
fine Gravel and Silt, trace medium to
coarse gravel and clay; wet (medium
dense).

Brown-orange, fine to coarse SAND, some
fine Gravel and Silt, little medium to coarse
Gravel and clay; wet (medium dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 5

LOCATION

APPROVED BY

CFMW-003a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann

Page

48.40334 -114.142965

55

60

65

70

75

80

85

90

95

100

105

WELL NO.

2

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



0.2

0.0

0.0

0.0

0.0

0.1

0.0

0.0

0.1

0.0

0.0

0.0

0.1

0.1

0.1

0.0

0.3

10 ft recovery

10 ft recovery

10 ft recovery

10 ft recovery

10 ft recovery

190' of
Schedule 40
PVC Riser

Grout

Brown-orange-tan, SILT and low plasticity
CLAY, little fine Sand; moist (very stiff).
(continued)

Brown-orange, fine to coarse SAND, some
fine Gravel and Silt, trace medium to
coarse gravel and clay; wet (dense).

Red-brown, SILT and low plasticity CLAY,
trace fine sand; moist to dry (very stiff).

Tan-red-brown, SILT and low plasticity
CLAY, some fine Gravel; dry (very stiff).

Brown-orange, fine to coarse SAND, some
Silt and fine Gravel; wet (dense).

Brown-orange, fine to coarse SAND, some
Silt and fine Gravel, little Clay; wet (dense).

Tan-brown-orange, SILT and low plasticity
CLAY, trace fine sand; wet (stiff).
Brown-orange, fine to coarse SAND, some
Silt and fine Gravel, little low plasticity Clay,
trace medium to coarse gravel; wet
(dense).

Brown-orange, fine to coarse SAND, some
Silt and fine Gravel, trace low plastcitiy
clay; wet (medium dense).
Red-brown, SILT and low plasticity CLAY,
trace fine sand; wet (dense).
Red-brown, fine SAND and SILT, little Clay;
wet (loose).
Red-brown-tan, SILT and low plasticity
CLAY, trace fine sand; wet (stiff).
Brown-orange, fine to coarse SAND, some
Silt and fine Gravel, trace clay and medium
to coarse gravel; wet (medium dense).

Brown-orange, fine to coarse SAND, some
Silt and fine Gravel; wet (medium dense).

Brown-orange, fine to coarse SAND, some
Silt and fine Gravel, trace clay; wet
(medium dense).
Brown-orange, fine to coarse SAND, some
Silt and fine Gravel, trace medium to
coarse gravel; wet (medium dense).

Brown-orange to tan-red-brown, SILT and
low plasticity CLAY, trace fine sand; moist
(very stiff).
Brown-orange, fine to coarse SAND, some
Silt and fine Gravel; wet (medium dense).
Brown-orange, fine to coarse SAND, some
Silt and fine Gravel, trace clay; wet
(dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 5

LOCATION

APPROVED BY

CFMW-003a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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110

115

120

125

130

135

140

145

150

155

160

WELL NO.

3

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



0.0

0.0

0.1

0.0

0.0

0.2

0.0

0.2

10 ft recovery

10 ft recovery

10 ft recovery

10 ft recovery

10 ft recovery

8.5 ft recovery

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Grout

Brown-orange, fine to coarse SAND, some
Silt and fine Gravel, trace clay; wet
(dense). (continued)

Red-brown, fine to coarse SAND, some Silt
and Gravel; wet (dense).

Brown, fine to coarse SAND, some Silt and
Gravel; wet (medium dense).

Brown, fine to coarse SAND, some Silt and
Gravel; wet (dense).

Brown, fine to coarse SAND, some Silt and
Gravel, trace clay; wet (dense).

Brown, fine to coarse SAND, some Silt and
Gravel, trace clay; wet (medium dense).

Brown, fine to coarse SAND, some Silt and
Gravel, trace clay; wet (dense).

Brown, fine to coarse SAND, some Silt,
little Gravel, trace clay; wet (dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 5

LOCATION

APPROVED BY

CFMW-003a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

12 ft recovery

4 ft recovery

5.5 ft recovery

End of boring at 245.5 ft bls

Grout

Brown, fine to coarse SAND, some Silt,
little Gravel, trace clay; wet (dense).
(continued)

Brown, SILT and low plasticity CLAY, little
fine Sand; wet (very stiff).
Brown, fine to coarse SAND, some Silt and
Gravel; wet (medium dense).

Brown, fine to coarse SAND, some Silt and
Gravel; wet (dense).

Brown, fine to coarse SAND, some Silt and
Gravel; wet (medium dense).

Brown, fine to coarse SAND, some Silt and
Gravel, trace clay; moist (very dense).
Tan, SILT and low plasticity CLAY, some
fine Gravel (angular), trace fine sand; dry
(very dense).
Brown, fine to coarse SAND, some Silt and
Gravel, trace clay; moist (very dense).
BOULDER (pulverized); dry.
Brown, fine to coarse SAND, some Silt and
Gravel, little Cobble (crushed), trace clay;
dry (dense).
BOULDER (pulverized); dry.
Brown, SILT and low plasticity CLAY, little
Gravel, trace fine sand; dry (very dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 5

LOCATION

APPROVED BY

CFMW-003a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

225

230

235

240

245

LOGGED BY

A. Hoffmann
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0.1

1.3

0.3

0.1

0.5

0.1

0.1

0.2

0.3

0.0

1.6

1.1

0.3

0.0

0.0

0.0

0.1

0.0

0.0

6.5 ft recovery
Sample
CFMW-008a-SO-0-0.5 and
CFMW-008a-SO-0-0.5-Pb
collected
Sample
CFMW-008a-SO-0.5-2
collected
9.5 ft recovery

Sample
CFMW-008a-SO-10-12
collected

10 ft recovery

10 ft recovery

2 ft recovery

8 ft recovery; hard drilling

4 ft recovery; hard drilling

Grout

88' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND, little fine to
coarse Gravel; dry.
Dark brown, fine to coarse SAND, some
medium Gravel, little Cobble (concrete) and
fine to coarse Gravel; dry.
Brown, fine to coarse SAND, some fine to
medium Gravel, trace silt; dry.
Brown, fine to coarse SAND, some
medium to coarse Gravel, little Silt; moist.
Brown, fine to coarse SAND, some Gravel
and Cobble, little Silt, trace boulder; wet.
Brown, fine to coarse SAND, some fine to
coarse Gravel, little Cobble; dry.
Brown, fine to coarse Sand, some fine to
coarse Gravel, trace cobble; moist.

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Cobble, trace silt; wet.

Brown, fine to coarse SAND, some fine to
medium Gravel, trace silt; dry.

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Silt, trace cobble; wet.

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Cobble and Silt; moist
(dense).

Brown, fine to coarse SAND and Gravel,
trace cobble and silt; moist (loose).

Brown, fine to coarse SAND, some fine to
coarse Gravel, trace cobble and silt; moist.

Brown, fine to medium SAND; moist.

Brown, fine to medium SAND; moist
(dense).

Boulder, broken cobble; dry.

Brown, fine to coarse SAND, some Gravel
(angular) and broken Cobble; dry.

Brown, fine to coarse SAND, some Gravel
(angular) and broken Cobble, little Silt; dry
(dense).
Brown, fine to coarse SAND, some Gravel
(angular) and Cobble and Boulder; dry.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Sanitary Landfill

Continuous Core 6/13/16-6/17/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-008a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

3 ft recovery; hard drilling

6 ft recovery; hard drilling

5 ft recovery; hard drilling

7 ft recovery; hard drilling

5 ft recovery; hard drilling

10 ft recovery

10 ft recovery

Sample
CFMW-008a-SO-88-93
collected

8 ft recovery

8 ft recovery

Grout

88' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Brown, fine to coarse SAND, some Cobble,
Boulder and fine Gravel (angular), trace
silt; dry.

Brown, fine to coarse SAND, some Cobble,
Boulder and Gravel (angular), trace silt;
dry.

Brown, fine to coarse SAND, some Gravel,
little Silt, trace cobble; moist.

Brown, fine to coarse SAND, some Gravel,
broken Cobble and Boulder, trace silt; dry.

Gray, fine to coarse SAND, some Gravel,
little broken Cobble and Boulder, trace silt;
dry.

Brown, fine to coarse SAND, some Gravel,
little Silt, trace cobble; moist (dense).

Brown, fine to coarse SAND, some fine
Gravel and Silt, little medium to coarse
Gravel; moist (medium dense).

Brown, fine to coarse SAND, some fine
Gravel and Silt, little medium to coarse
Gravel; wet (medium dense).

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Silt, trace cobble; wet
(medium dense).

Red-brown, fine to coarse SAND, some Silt
and fine Gravel, trace clay; moist (stiff).

Red-brown to orange-brown, fine to coarse
SAND, some Silt, little Gravel and Clay;
moist to dry (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-008a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

7" Conductor casing set to
114 ft
11 ft recovery; hard drilling

9 ft recovery; hard drilling

10 ft recovery; hard drilling

4 ft recovery; hard drilling

No recovery

3 ft recovery; hard drilling

7 ft recovery; hard drilling

Bentonite

Grout

Red-brown, to orange-brown, fine to
coarse SAND, some Silt, little fine Gravel
and Clay; dry (stiff).

Tan, low plasticity SILTY CLAY, little fine
Sand and Fine Gravel; dry (stiff).

Tan, fine SAND, some Silt, trace fine
gravel and medium to coarse sand; moist
(medium stiff).
Tan, low plasticity SILTY CLAY, trace fine
sand and fine gravel; dry (very stiff).
Tan to orange-brown, low plasticity SILTY
CLAY, some fine Sand, trace fine gravel
and medium to coarse sand; dry (very
stiff).
Tan, fine to coarse SAND, some Silt and
fine Gravel; moist (very dense).

Gray, fine SAND and SILT, some low
plasticity Clay and fine Gravel; dry (very
stiff).
Purple to gray, low plasticity SILTY CLAY,
trace fine sand ; dry (very stiff, weathered
bedrock).
Light gray to white, low plasticity SILTY
CLAY, trace fine sand; dry (very stiff,
weathered bedrock).
Purple, low plasticity SILTY CLAY; dry
(very stiff, weathered bedrock).

Light gray with purple, low plasticity SILTY
CLAY, trace fine sand; dry (very stiff,
weathered bedrock).

Purple to tan, low plasticity SILTY CLAY,
little fine Gravel; moist (very stiff,
weathered bedrock).
Light gray to purple, low plasticity SILTY
CLAY, trace fine sand; dry (very stiff,
weathered bedrock).
No Recovery.

Light gray to purple, low plasticity SILTY
CLAY, trace fine sand and fine gravel; dry
(very stiff, weathered bedrock).

Purple, low plasticity SILTY CLAY, some
fine to coarse Sand, trace fine gravel; dry
(very stiff, weathered bedrock).
Purple, fine to coarse SAND, some Silt and
Clay, little fine to medium Gravel; moist

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6
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2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

7 ft recovery; hard drilling

6 ft recovery; hard drilling

4 ft recovery

6 ft recovery; hard drilling

4 ft recovery; hard drilling

7 ft recovery; hard drilling

5 ft recovery; hard drilling

Grout

(dense, weathered bedrock).
Purple and light gray, fine to coarse SAND,
some Silt and Clay and fine to coarse
Gravel; moist (very stiff, weathered
bedrock). (continued)
Light gray, fine to coarse SAND, some fine
to coarse Gravel and Cobble, little Silt and
Clay; moist (loose, weathered bedrock).
Purple, low plasticity SILTY CLAY, trace
fine sand and fine gravel; dry (very stiff,
weathered bedrock).
Light gray to purple, low plasticity SILTY
CLAY, trace fine sand and fine gravel; dry
(very stiff, weathered bedrock).
Light gray, low plasticity SILTY CLAY, little
fine Sand and fine Gravel, trace medium
gravel; dry (very stiff, weathered bedrock).

Purple, low plasticity SILTY CLAY, some
fine Sand; dry (very stiff, weathered
bedrock).
Gray, fine to coarse SAND, some Silt, little
Clay, trace gravel; moist (medium dense,
weathered bedrock).

Greenish-gray, (angular) GRAVEL, some
Broken boulder; moist (loose, weathered
bedrock).
Light gray to white, low plasticity SILTY
CLAY, trace fine sand and fine gravel; dry
(very stiff, weathered bedrock).
Greenish-light gray, medium GRAVEL,
some Silt and fine Sand, trace slay; moist
(dense, weathered bedrock).
Light gray, low plasticity SILTY CLAY,
some fine Sand, little fine Gravel; moist
(stiff, weathered bedrock).
Purple, SILT, little Clay and fine Sand,
trace gravel; moist (stiff, weathered
bedrock).
COBBLE and coarse GRAVEL; moist
(weathered bedrock).
Purple, fine to coarse SAND, some Gravel,
little Silt and low plasticity Clay; moist
(dense, weathered bedrock).

Purple, fine to coarse SAND, some Silt and
fine Gravel, little Clay; moist to dry (dense,
weathered bedrock).
Purple to gray, fine to coarse SAND, some
Silt, little fine Gravel and Clay; moist
(dense, weathered bedrock).

Light gray, low plasticity SILTY CLAY, trace
fine sand and fine gravel; dry (very stiff,
weathered bedrock).
Purple to gray, fine to coarse SAND, some
Silt and fine to coarse Gravel, little Clay;
moist (dense, weathered bedrock).
Purple to whiteish green, fine to coarse
GRAVEL and COBBLE, trace coarse sand;
moist (loose, weathered bedrock).
No Recovery.
Gray, low plasticity SILTY CLAY, trace fine
sand and fine gravel; dry (very stiff,
weathered bedrock).

PID
V a l u e s

(ppm)
REMARKS
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Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-008a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY
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0.0

0.0

0.0

0.0

5 ft recovery; hard drilling

4 ft recovery; hard drilling

4 ft recovery; hard drilling

5 ft recovery; hard drilling with
water

3 ft recovery; hard drilling with
water

3 ft recovery; hard drilling with
water

5 ft recovery; hard drilling with
water

Grout

Gray, low plasticity SILTY CLAY, some fine
Sand, trace fine gravel; dry to moist (stiff,
weathered bedrock).
Purple and gray, low plasticity SILTY
CLAY, trace fine sand and fine gravel;
moist (stiff, weathered bedrock).
Purple, fine to coarse SAND, some Silt and
Clay, little fine Gravel; moist (dense,
weathered bedrock).
Purple, GRAVEL, some fine to coarse
SAND, little Silt and Clay; moist (dense,
weathered bedrock).
Gray, fine to coarse SAND, some Silt and
Clay, trace fine gravel; moist (dense,
weathered bedrock).
COBBLE and fine to coarse GRAVEL;
moist.

Green, broken COBBLE, BOULDER or
BEDROCK; moist.

Green, broken COBBLE, BOULDER or
BEDROCK, some Silt and Clay; moist.

Gray, broken COBBLE, BOULDER or
BEDROCK.

Purple, broken COBBLE, BOULDER or
BEDROCK.

Purple, broken COBBLE, BOULDER or
BEDROCK, some Silt and Clay.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-008a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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5 ft recovery; hard drilling with
water

End of boring at 300 ft bls

Grout

Purple, broken COBBLE, BOULDER or
BEDROCK, some Silt and Clay.
(continued)

Purple, broken COBBLE, BOULDER or
BEDROCK.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-008a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

280
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LOGGED BY

A. Hoffmann
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1.3

1.1

2.0

0.8

1.7

0.8

1.7

0.8

0.4

1.0

2.6

0.5

0.1

0.8

1.7

0.3

0.3

0.1

0.1

6 ft recovery
Samples
CFMW-010-SO-0-0.5 and
CFMW-010-SO-0-0.5-Pb
collected
 Sample
CFMW-010-SO-0.5-2
collected
9 ft recovery

Sample
CFMW-010-SO-10-12
collected

9 ft recovery

9 ft recovery

9 ft recovery

9 ft recovery

Grout

76' of
Schedule 40
PVC Riser

Dark brown, fine to medium SAND, some
coarse Sand, little coarse Gravel; dry.
Brown, fine to coarse SAND, some coarse
Gravel, trace silt; dry.

Brown, medium to coarse SAND, some
fine to coarse Gravel, trace cobble; dry.

Brown, medium to coarse SAND, some
fine to coarse Gravel; dry.

Brown, fine to coarse SAND, little fine to
medium Gravel, trace cobble; dry.

Brown, fine to coarse SAND, some fine to
medium Gravel; moist.

Brown, fine to coarse SAND, some fine to
coarse Gravel; moist.
Brown, fine to medium SAND, little fine to
medium Gravel; moist

Brown, fine to medium SAND, some
coarse Sand, little fine to medium Gravel,
trace cobble; moist.

Brown to light gray, fine to coarse SAND,
some fine to coarse Gravel (angular) and
Crushed rock, trace fine silt; dry.

Brown to light gray, fine to coarse SAND,
some fine to coarse Gravel (angular), trace
silt; dry.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Drum Storage Area

Continuous Core 5/18/16-5/20/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-010

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.3

0.1

0.3

0.0

0.0

0.0

0.0

0.0

0.0

0.3

0.0

0.0

0.0

8 ft recovery

10 ft recovery

4 ft recovery

6 ft recovery

End of boring at 86 ft bls

76' of
Schedule 40
PVC Riser

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Brown to light gray, fine to coarse SAND,
some fine to coarse angular Gravel, trace
silt and cobble; dry.

Brown to lght gray, fine to coarse SAND,
little fine to coarse Gravel, trace silt; dry.

Light gray, fine to coarse SAND, some fine
to coarse Gravel, trace silt; dry.

No Recovery; (pink boulder).

Brown to light gray, fine to coarse SAND,
some fine to coarse Gravel; moist.
Light gray, fine to coarse SAND, some fine
to coarse Gravel (angular); dry.
Brown, fine to coarse SAND and GRAVEL;
wet.

Brown, fine SAND; wet.

Brown, fine to coarse SAND and GRAVEL;
wet.

Brown, fine SAND; wet.

Brown, medium SAND and GRAVEL, trace
silt; wet.

Brown, medium SAND, some Gravel, little
Silt; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-010

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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Sample
CFMW-011a-SO-31-36
collected

Grout

40' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Refer to geologic log for adjacent deep
monitoring well CFMW-011a for lithology.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Drum Storage Area

Continuous Core 6/28/16-6/29/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-011

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

6 ft recovery
Sample
CFMW-011a-SO-0-0.5 and
CFMW-011a-SO-0-0.5-Pb
collected
Sample
CFMW-011a-SO-0.5-2
collected
8 ft recovery

Sample
CFMW-011a-SO-10-12
collected

6 ft recovery

No recovery

Sample
CFMW-011a-SO-31-36
collected

No recovery

7 ft recovery

Grout

156' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND, some fine to
coarse Gravel and Silt; wet (medium
dense).
Brown, fine to coarse SAND, some Silt; wet
(medium dense).
Brown, fine to coarse SAND, some fine to
coarse Gravel and Silt; wet (medium
dense).
Brown, fine to coarse SAND; moist (loose).
Brown, fine to coarse SAND and fine to
coarse GRAVEL, some Cobble; dry
(loose).

Brown, fine to coarse SAND, some fine to
coarse Gravel; moist.

Brown, fine to coarse SAND, some fine to
coarse Gravel; moist (loose).

No Recovery.

No Recovery.

Brown, fine to coarse SAND, little fine to
coarse Gravel; wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

North-West Percolation Pond

Continuous Core 6/25/16-6/29/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-011a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

7 ft recovery

8 ft recovery

6 ft recovery

2 ft recovery

8 ft recovery

Grout

156' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND, little fine to
coarse Gravel; wet (loose). (continued)

Brown, fine to coarse SAND, some fine to
coarse Gravel, trace cobble; wet (loose).

Brown, fine to coarse SAND, little medium
Gravel; wet (loose).

Brown, fine to medium SAND; wet (loose).

Brown, fine to medium SAND, little medium
to coarse Gravel; wet (loose).

Brown, fine to medium SAND; wet (loose).

Light gray, fine to coarse SAND, some Silt,
trace fine to medium gravel; very wet (very
loose).

Light gray, fine to coarse SAND, some Silt,
little fine to coarse Gravel, trace cobble;
wet (dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6
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APPROVED BY

CFMW-011a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

8 ft recovery

2 ft recovery

7" Conductor casing set to
120 ft bls

10 ft recovery

5 ft recovery

5 ft recovery

10 ft recovery

10 ft recovery

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Orange-brown, fine SAND and SILT, some
fine to medium Gravel; wet (stiff).
(continued)

Orange-brown, fine to coarse SAND and
SILT, some fine Gravel; wet (medium stiff).

Orange-brown, fine SAND and SILT, some
low plasticity Clay and fine to medium
Gravel; wet (very stiff).

Orange-brown, fine SAND and SILT, some
low plasticity Clay; moist to wet (stiff).

Orange-brown, fine SAND and SILT, some
low plasticity Clay; moist (stiff).

Orange-brown to tan, low plasticity SILTY
CLAY, little fine Sand; moist (very stiff).

Brown, fine to coarse SAND, some Silt and
fine to coarse Gravel; moist to wet
(medium stiff).

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Silt; wet (loose).
Brown, fine to coarse SAND, some fine to
coarse Gravel and Silt; moist to wet
(dense).

Orange-brown, fine to coarse SAND, some
fine to coarse Gravel, little Silt; wet
(medium dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6
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CFMW-011a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

10 ft recovery

10 ft recovery

10 ft recovery

15 ft recovery

15 ft recovery

Well Plug

Bentonite

Grout

Orange-brown, fine to coarse SAND, some
fine to coarse Gravel, little Silt; wet
(medium dense). (continued)

Orange-brown, fine to coarse SAND, little
fine Gravel and Silt; wet (medium dense).

Orange-brown, fine to coarse SAND, little
fine to medium Gravel, trace silt; wet
(loose).
Orange-brown, fine to coarse SAND, little
fine to coarse Gravel and Silt; wet (medium
dense).
Dark orange-brown to reddish brown, fine
to coarse SAND, some fine to medium
Gravel and Silt, trace clay; moist (dense).

Dark orange-brown, fine to coarse SAND,
some fine to medium Gravel and Silt; moist
(dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-011a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page
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0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

11 ft recovery

13 ft recovery

10 ft recovery

10 ft recovery

Grout

Dark orange-brown, fine to coarse SAND,
some fine to medium Gravel and Silt; moist
(dense). (continued)

Dark orange-brown, fine to coarse SAND,
some Silt and fine to coarse Gravel, little
Clay; moist (stiff).

Dark orange-brown, fine to coarse SAND
and SILT, some fine to medium Gravel,
little Clay; dry (stiff).
Dark orange-brown, fine to coarse SAND,
some fine to coarse Gravel and Silt, trace
clay; moist to wet (dense).

Dark orange-brown, fine to coarse SAND,
some fine to coarse Gravel and Silt, trace
clay and cobble; moist (dense).
BOULDER; dry.

Dark orange-brown to tan, fine to coarse
SAND, some Silt and fine to coarse Gravel,
trace clay and cobble; moist (stiff).

Dark orage-brown, fine to coarse SAND,
some Silt and fine to coarse Gravel; moist
(stiff).

Brown to tan, fine to coarse SAND and
SILT, some fine to coarse Gravel and Clay;
moist (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-011a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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235

240

245

250

255

260

265

270

275

LOGGED BY

A. Hoffmann

Page

48.399056 -114.139253

225

230

235

240

245

250

255

260

265

270

275

WELL NO.

5

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



0.0

0.0

0.0

0.0

0.0

9 ft recovery

6 ft recovery

End of boring at 300 ft bls

Grout

Brown to tan, fine to coarse SAND and
SILT, some fine to coarse Gravel and Clay;
moist (stiff). (continued)
Brown to tan, low plasticity SILTY CLAY,
some fine to coarse Sand and fine to
coarse Gravel; moist (stiff).
Brown to tan, low plasticity SILTY CLAY,
some fine to coarse Sand and fine to
coarse Gravel; dry (stiff).
Dark orange-brown to tan, fine to coarse
SAND, some Silt and fine to coarse Gravel,
trace clay and cobble; moist (stiff).

BOULDER; dry.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-011a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

280
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LOGGED BY

A. Hoffmann
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0.7

0.0

0.0

0.1

0.0

0.0

2.8

0.7

0.0

0.8

0.6

0.2

0.0

2.1

1.5

0.4

1.4

6 ft recovery
Sample
CFMW-012a-SO-0-0.5 and
CFMW-012a-SO-0-0.5-Pb
collected
Sample
CFMW-012a-SO-0.5-2
collected
10 ft recovery

Sample
CFMW-012a-SO-10-12
collected

9 ft recovery

10 ft recovery

8 ft recovery

10 ft recovery

Grout

200' of
Schedule 40
PVC Riser

Dark brown, fine to coarse SAND; dry
(topsoil).
Reddish brown, fine to coarse SAND, trace
silt and gravel; dry.
Brown, fine to medium SAND, some
coarse Sand and Gravel, little Silt; dry.
Brown, medium to coarse SAND and fine
to coarse GRAVEL, trace boulder; dry.
Brown, fine SAND and coarse GRAVEL,
some Cobble; moist.
Brown, coarse SAND, some fine to coarse
Gravel, little Cobble, trace fine to medium
sand; moist.

Brown, fine to coarse SAND, little fine
Gravel; moist.

Brown, GRAVEL, trace coarse sand; dry.

Brown, fine to coarse SAND, some fine to
coarse Gravel; moist.

Brown, medium to coarse SAND, some
fine to medium Gravel, trace cobble; moist.

Brown, medium to coarse SAND and fine
GRAVEL, trace silt and cobble; moist.

Brown to light gray, fine to coarse SAND
and GRAVEL (angular), some broken
Cobble, trace broken boulder; dry.

Brown to light gray, fine to coarse SAND
and fine GRAVEL, some medium to coarse
Gravel, trace boulder (angular); dry.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Wet Scrubber Sludge Pond

Continuous Core 5/20/16-5/24/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 5

LOCATION

APPROVED BY

CFMW-012a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10 ft recovery

5 ft recovery

13 ft recovery
Sample
CFMW-012a-SO-68-73
collected

10 ft recovery

10 ft recovery

5 ft recovery, rock in casing

200' of
Schedule 40
PVC Riser

Grout

Brown to light gray, fine to coarse SAND
and fine GRAVEL, some medium to coarse
Gravel, trace boulder (angular); dry.
(continued)

Gray, GRAVEL (angular and broken),
some fine to coarse Sand, trace cobble;
dry.
Gray, GRAVEL and Crushed rock; dry.

Brown, fine to medium SAND, trace gravel;
dry.

Brown, coarse SAND and fine GRAVEL,
some coarse Gravel and Cobble, trace silt;
moist to wet.
Brown, coarse SAND and coarse GRAVEL,
little fine to medium Sand, trace silt; wet.
Gray, fine to coarse SAND, some Gravel,
little Silt; wet (dense).

Brown, fine SAND, some Silt; wet.

Brown, fine SAND and SILT; wet.

Brown, GRAVEL, some fine to coarse
Sand; wet.

Brown, fine to coarse SAND, some fine to
coarse Gravel; wet.

Brown, fine to coarse SAND, some Gravel,
little Silt; wet.

Brown to gray, fine SAND, some Silt, little
Gravel, trace boulder; moist (stiff).

Brown, SILT, some fine Sand, little Gravel
and Clay; moist (stiff).

Brown, fine to coarse SAND, some
medium Gravel and Silt; wet.

Brown, fine SAND and SILT, little medium
to coarse Sand and Gravel; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 5

LOCATION

APPROVED BY

CFMW-012a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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55

60

65

70

75

80

85

90

95

100

105

LOGGED BY

A. Hoffmann

Page

48.399131 -114.136552

55

60

65

70

75

80

85

90

95

100

105

WELL NO.

2

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10 ft recovery

7 ft recovery

7" Conductor casing set to
130 ft bls

10 ft recovery

13 ft recovery

10 ft recovery

200' of
Schedule 40
PVC Riser

Grout

Gray-brown, fine GRAVEL, trace coarse
sand; wet. (continued)

Gray-brown, fine to coarse GRAVEL
(graded); wet.

Gray-brown, coarse GRAVEL, trace silt;
wet.

Brown, fine to medium SAND; wet.

Gray, fine to coarse SAND, some Gravel
and Silt; wet (dense).

Brown, fine to coarse SAND, some Gravel;
wet (loose).

Brown to orange, CLAY, some fine Sand
and Silt, little Gravel; dry (stiff).

Brown to orange, CLAY, some Silt, Gravel
and fine Sand; dry (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 5

LOCATION

APPROVED BY

CFMW-012a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

5 ft recovery

5 ft recovery

10 ft recovery

Recovery not noted

Large rock/cobble

Recovery not noted

Recovery not noted

10 ft recovery

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Brown to orange, CLAY, some Silt, Gravel
and fine Sand; dry (stiff). (continued)

Brown to orange, CLAY, some Silt and fine
Sand, little Gravel; dry (stiff).

Brown to red, CLAY, some Silt; dry (stiff).

COBBLE/ROCK.
Brown to red, CLAY, some Silt; dry (stiff).

Brown, CLAY, some Silt, trace fine sand;
moist.

Brown to red, CLAY, some Silt; dry (stiff).

COBBLE/ROCK.

Brown, fine to medium SAND; moist.

Brown, fine to coarse SAND, some Gravel
and Silt, trace cobble; wet.

Brown, GRAVEL, some coarse Sand, trace
silt; wet (loose).

Brown, GRAVEL, some coarse Sand and
Silt, trace cobble; wet.

Brown, SILT, some Gravel and Clay, little
fine Sand; moist.

Brown, SILT, some Gravel and Clay, little
fine to coarse Sand; moist.

Brown, GRAVEL and coarse SAND, little
Silt; wet.
Brown, SILT, some Gravel, little Clay, trace
fine to coarse sand; moist (hard).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 5

LOCATION

APPROVED BY

CFMW-012a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10 ft recovery

8 ft recovery

10 ft recovery

End of boring at 254 ft bls

Grout

Brown, SILT, some Gravel, little Clay, trace
fine to coarse sand; moist (hard).
(continued)

Brown, coarse SAND, some Gravel, some
Silt, little fine to medium Sand, trace clay;
wet (loose).

Brown, coarse SAND and fine GRAVEL,
some Silt, trace clay; wet (loose).

Brown, fine to coarse SAND and GRAVEL,
some Silt, trace clay; moist (dense).

Brown, fine to coarse SAND and fine
GRAVEL, some Silt, trace clay; wet (loose).

Tan, CLAY, some Silt; dry to moist (stiff).

Tan, CLAY, some Silt; dry (stiff).

Reddish tan, CLAY, some Silt; dry (stiff).

Tan, CLAY, some Silt and Gravel; dry
(stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 5

LOCATION

APPROVED BY

CFMW-012a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page

48.399131 -114.136552

225

230

235

240

245

250

255

WELL NO.

5

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



Grout

85' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand
5' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Refer to geologic log for adjacent deep
monitoring well CFMW-016a for lithology.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Center Landfill

Continuous Core 6/24/16-6/24/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-016

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.6

0.8

0.1

0.5

0.2

0.2

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

6 ft recovery
Sample
CFMW-016a-SO-0-0.5 and
CFMW-016a-SO-0-0.5-Pb
collected
Sample
CFMW-016a-SO-0.5-2
collected
8 ft recovery

Sample
CFMW-016a-SO-10-12
collected

9 ft recovery

9 ft recovery

9 ft recovery

2 ft recovery; hard drilling

6 ft recovery; hard drilling

Grout

121' of
Schedule 40
PVC Riser

Dark brown, fine to coarse SAND, some
fine to medium Gravel, trace silt; moist.
Brown, fine to coarse SAND, some fine to
coarse Gravel, trace silt; moist.

Gray, fine to coarse SAND, some Silt, little
fine to medium Gravel; wet (loose).
Tan-brown, coarse SAND, some fine to
medium Gravel, little fine to medium Sand,
trace silt; wet.

Dark gray, fine to medium SAND, some Silt
and fine to coarse Gravel, trace cobble;
wet (loose).

Light gray, fine to coarse SAND, some fine
to coarse Gravel, little Cobble and Silt; wet.

Light gray, fine to coarse SAND, some fine
to coarse Gravel; wet.
Dark brown, PEAT with Organics, some
light gray fine Sand and Silt.
Brown, fine to coarse SAND, some fine to
coarse Grave, trace silt; wet (loose).
Brown, fine SAND, little fine to medium
Gravel; wet.

Brown, fine to coarse SAND, little fine to
medium Gravel; moist to dry.

Dark gray, fine to coarse SAND, little Silt
and fine to medium Gravel; wet (loose).

Brown, fine to coarse SAND, little fine to
coarse Gravel, trace medium to coarse
sand and silt; moist.

Brown, fine to coarse SAND, some fine to
coarse Gravel; trace silt; moist to dry.
Brown to red, fine to coarse SAND, some
fine to coarse Gravel and broken Boulder,
trace silt; dry (dense).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Center Landfill

Continuous Core 6/21/16-6/25/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 5.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-016a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10 ft recovery

10 ft recovery; hard drilling

8 ft recovery

Sample
CFMW-016a-SO-79-84
collected

No Recovery

No Recovery

8 ft recovery

Grout

121' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND and fine to
coarse Gravel, trace silt; dry (loose).
(continued)
Brown, fine to coarse SAND and fine to
coarse GRAVEL (pulverized), trace silt; dry
(loose).
Brown, fine to coarse SAND, some Boulder
and Cobble (pulverized), little fine to coarse
Gravel; dry (loose).

Dark gray, fine to coarse SAND, some
Cobble and fine to coarse Gravel, trace silt;
wet (loose).

Brown, fine to coarse SAND, some Boulder
and Cobble (pulverized); dry.
Brown, coarse SAND, some fine to coarse
Gravel, trace cobble; moist.
Brown, fine to coarse SAND, some fine to
coarse Gravel and Cobble (pulverized),
little silt; dry (dense).
Brown, coarse SAND, some fine to
medium Gravel, trace fine to medium sand;
wet (loose).

No Recovery.

No Recovery.

Brown, fine to coarse SAND, some fine to
coarse Gravel and Cobble, trace silt; wet
(medium dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-016a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10 ft recovery

3 ft recovery

10 ft recovery

7" Conductor casing set to
135 ft bls

12 ft recovery

15 ft recovery

Bentonite Plug

#2 Sand

5' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Grout

Brown, fine to coarse SAND, trace cobble;
wet (loose). (continued)

Brown, fine to coarse SAND, some fine to
coarse Gravel; wet (loose).

Brown, fine to coarse SAND; wet (loose).

Brown, fine to coarse SAND, little Silt,
Cobble and fine to coarse Gravel; moist
(medium dense).

Brown, fine to coarse SAND, little Silt and
fine to coarse Gravel; dry (medium dense).

Brown, fine to coarse SAND, some Silt and
fine to coarse Gravel; dry (loose).
Orange brown, fine to coarse SAND, some
Silt, little fine Gravel and Clay; moist
(dense).
Orange brown, fine to coarse SAND and
SILT, some fine Gravel and Clay; moist
(stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-016a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

15 ft recovery

Grout

Orange brown, fine to coarse SAND and
SILT, some fine Gravel and Clay; moist
(stiff). (continued)

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-016a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

165
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220

LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

15 ft recovery

Grout

Orange brown, fine to coarse SAND and
SILT, some fine Gravel and Clay; moist
(stiff). (continued)

Reddish brown, fine to coarse SAND and
SILT, some fine Gravel and Clay; moist
(stiff).

Orange brown, fine to coarse SAND and
SILT, some fine Gravel and Clay; moist
(stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-016a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

7 ft recovery

7 ft recovery

End of boring at 300 ft bls

Grout

Orange brown, fine to coarse SAND and
SILT, some fine Gravel and Clay; moist
(stiff). (continued)

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-016a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

280

285

290

295

300

LOGGED BY

A. Hoffmann
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1.7

0.7

0.7

2.8

0.4

2.4

0.7

1.8

0.5

1

0.6

0.1

0.1

0.7

0.4

0.6

0.4

0.1

5 ft recovery
Sample CFMW-018-SO-0-0.5
and CFMW-018-SO-0-0.5-Pb
collected
Sample CFMW-018-SO-0.5-2
collected

5 ft recovery

5 ft recovery

Sample
CFMW-018a-SO-10-12
collected

5 ft recovery

3 ft recovery

2.5 ft recovery

5 ft recovery

2.5 ft recovery

5 ft recovery

5 ft recovery

Grout

112' of
Schedule 40
PVC Riser

Brown, SILT, some fine Sand, little Gravel,
trace cobble; dry.

Gray, COBBLE, some Crushed rock and
fine Sand; dry.

Brown-gray, COBBLE, some Crushed rock;
dry.
Brown, fine SAND and GRAVEL, trace silt;
dry.

Gray, COBBLE, some Crushed rock; dry
(loose).
Brown, fine to medium SAND, little Gravel;
moist.

Gray, fine to medium SAND, some
Crushed rock, little Gravel, trace cobble;
moist (loose).

Gray, fine to meidum SAND, some Gravel,
little Crushed rock, trace cobble; dry
(loose).

Brown, fine to medium SAND, little Gravel,
trace crushed rock and cobble; dry.

Brown, medium to coarse SAND, little
Gravel, trace cobble; moist.

Gray, fine to coarse SAND, some Gravel,
trace cobble; moist.

Gray, fine to coarse SAND, some Gravel,
some Crushed rock, trace cobble; dry.
Gray, fine to coarse SAND, some Gravel,
little Crushed rock, trace cobble and silt;
dry (loose).
Gray, fine to coarse SAND, some Gravel,
little Crushed rock, trace cobble; dry
(loose).

Gray, fine to coarse SAND, some Gravel,
trace cobble and crushed rock; dry (loose).

Brown, medium to coarse SAND, some
Gravel, trace cobble; moist (loose).
Gray, fine to coarse SAND, some Gravel
and Crushed rock, trace cobble; dry.
Gray, GRAVEL and SAND, trace cobble
and crushed rock; dry.
Brown, fine to coarse SAND, some Gravel,
trace cobble and crushed rock; dry.
Gray, fine to coarse SAND and GRAVEL,
little Silt, trace Cobble and crushed rock;

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

East Landfill

Continuous Core 5/19/16-5/28/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 3

LOCATION

APPROVED BY

CFMW-018

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

2.5 ft recovery

4 ft recovery

4 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

Orange staining

5 ft recovery

5 ft recovery

Grout

112' of
Schedule 40
PVC Riser

Bentonite Plug

dry.
Gray, fine to coarse SAND, some Gravel
and Crushed rock, little Cobble; dry.

Gray, fine SAND, some Crushed rock,
trace cobble and gravel; dry.
Gray, fine to coarse SAND, some Gravel,
little Crushed rock, trace cobble; dry.
Gray, medium to coarse SAND, some
Gravel, trace cobble and silt; dry.

Gray, fine to medium SAND, some coarse
Gravel and Crushed rock, trace cobble;
dry.

Gray to red, fine to medium SAND, some
Gravel and Crushed rock, trace cobble;
dry.

Gray, fine to coarse SAND, little Gravel,
trace cobble; dry.

Gray, fine SAND, some Crushed rock,
trace cobble and gravel; moist.
Brown, fine to medium SAND, little Gravel,
trace cobble; moist.

Brown to gray, fine to medium SAND and
coarse Gravel, trace cobble; moist to wet.

Gray to purple, coarse GRAVEL and
medium to coarse SAND, little Silt, few
Cobble; wet.

Gray to purple, fine to medium SAND,
some coarse Gravel, little Silt, trace cobble;

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 3

LOCATION

APPROVED BY

CFMW-018

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

5 ft recovery

5 ft recovery

5 ft recovery

Blue staining

End of boring at 125 ft bls

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

wet.
Gray to purple, medium GRAVEL, few
Cobble, little medium to coarse SAND; wet.
(continued)
Brown, medium to coarse SAND, some
medium to coarse Gravel, trace silt and
cobble; moist to wet.

Gray to purple, medium to coarse GRAVEL
and fine to coarse SAND, some Cobble,
little Silt; wet.

Gray, medium to coarse SAND, some
medium Gravel, little Silt, trace cobble; wet.

Red to brown, SAND and SILT, some
Cobble, little Gravel; moisture not noted.
Brown, fine to medium SAND and SILT,
little Gravel; moist to wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 3

LOCATION

APPROVED BY

CFMW-018

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

110
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LOGGED BY

S. Ward
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0.1

0.3

0.0

0.1

2.0

2.9

2.2

0.5

2.1

0.6

0.0

0.9

1.2

1.3

5.4

6 ft recovery
Sample
CFMW-019a-SO-0-0.5
collected
Sample
CFMW-019a-SO-0.5-2
collected

6 ft recovery

Sample
CFMW-019a-SO-10-12
collected

9 ft recovery

5 ft recovery

10 ft recovery

9 ft recovery

Grout

213' of
Schedule 40
PVC Riser

Dark brown, fine to coarse SAND, little
Gravel, trace silt; moist.
Tan, fine to coarse SAND, some Silt, little
Gravel; moist.
Tan, fine to coarse SAND, some Silt, trace
gravel; moist.
Brown, GRAVEL, some fine to coarse
Sand; moist.
Brown, fine to coarse SAND, some Gravel
and Cobble; moist.

BOULDER.
Brown, fine to coarse SAND, some Gravel
and Cobble; moist.

Brown, course SAND and fine GRAVEL,
some fine to medium Sand, trace cobble;
moist.

Brown, fine to coarse SAND and fine
GRAVEL, trace cobble; dry.

Brown, coarse SAND and fine GRAVEL;
little fine Sand; trace cobble; dry.

Brown, coarse SAND and fine GRAVEL,
little fine to medium Sand; dry.

Brown, GRAVEL, some coarse Sand, trace
fine to medium sand and cobble; dry.

Brown, coarse SAND and fine GRAVEL,
trace fine to medium sand and cobble;
moist.

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Silt; dry.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Wet Scrubber Sludge Pond

Continuous Core 5/25/16-5/28/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-019a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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A. Hoffmann

Page

48.398029 -114.13571

5

10

15

20

25

30

35

40

45

50

WELL NO.

1

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



1.6

2.5

3.8

3.5

0.0

0.0

0.0

0.0

0.0

6 ft recovery

No recovery

No recovery

No recovery

10 ft recovery

9 ft recovery

213' of
Schedule 40
PVC Riser

Grout

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Silt; dry. (continued)

Brown, fine to coarse SAND, some fine
Gravel and Silt; dry.

BOULDER (broken), some Crushed rock;
dry.
Tan to gray, fine to coarse SAND, little fine
Gravel and Silt; dry.

No Recovery.

Brown, fine to coarse SAND, some Gravel,
trace cobble; wet.

Brown, fine to coarse SAND, little Gravel;
wet.

Brown, fine to coarse SAND, some Gravel,
trace cobble; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-019a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann
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4.1

1.7

1.7

0.4

0.3

0.1

0.2

4.2

7.8

0.0

0.3

0.2

0.1

0.3

0.2

1.1

0.4

0.2

0.1

0.0

0.0

8 ft recovery

4 ft recovery

6 ft recovery

12 ft recovery

10 ft recovery

7" Conductor casing set to
150 ft bls

10 ft recovery

213' of
Schedule 40
PVC Riser

Grout

Brown, fine to coarse SAND, some Gravel;
wet. (continued)
Brown, fine to medium SAND, trace gravel;
wet.

Brown to gray-brown, fine SAND and SILT,
little fine Gravel; wet (stiff).

Brown, fine to coarse SAND, some Silt,
little Gravel; wet.

Brown, fine to coarse SAND, little Gravel,
trace silt; wet.

Brown, fine to coarse SAND, little Gravel
and Silt; wet.

Brownish gray, fine to coarse SAND, little
Gravel and Silt; dry (loose).

Brownish gray, fine to coarse SAND and
SILT, some Gravel; dry (soft).

Brown, fine SAND and SILT, some medium
to coarse Sand, little Gravel; dry (soft).

Brownish gray, fine to coarse SAND, some
Gravel and Silt; dry (loose).
Brownish gray, fine to coarse SAND, some
Gravel and Silt; wet (loose).
Brownish gray, fine to coarse SAND, some
Gravel and Silt; wet (medium dense).
Gray, fine to coarse SAND, some Gravel
and Silt; dry (loose).
Brownish orange, fine to coarse SAND and
SILT, some fine Gravel, little medium
Gravel; moist to dry (medium soft).
Brownish orange, SILT, some Clay, little
fine to medium Gravel; moist (very stiff).
Brownish orange, SILT, some Clay and fine
Gravel; moist (very stiff).
Brownish orange, SILT, some Clay, little
fine to coarse Gravel; moist (stiff).

Brownish orange, SILT, some Clay, little
fine to coarse Gravel; moist (very stiff).

Brownish orange, SILT, some Clay, trace
gravel; moist (very stiff).

Brownish orange, SILT and CLAY, little fine
Gravel; moist (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6
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APPROVED BY
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2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

2 ft recovery

14 ft recovery

12 ft recovery

12 ft recovery

7 ft recovery

13 ft recovery

Grout

#2 Sand

Bentonite Plug

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Brownish orange, SILT and CLAY, trace
fine gravel; moist (very stiff). (continued)

Brownish orange, SILT and CLAY, some
fine Gravel, little fine to coarse Sand; moist
(stiff).
Tan, SILT and low plasticity CLAY, trace
fine sand; moist (very stiff).

Reddish brown, SILT and low plasticity
CLAY, trace fine sand; moist (very stiff).

Reddish brown and tan, SILT and low
plasticity CLAY, trace fine sand; dry (very
stiff).

Reddish brown, SILT and low plasticity
CLAY, trace fine sand; moist (very stiff).

Reddish brown, SILT and low plasticity
CLAY, trace fine sand; dry (very stiff).

Reddish brown, SILT, some low plasticity
Clay, little fine Sand; moist (stiff).
Reddish brown and tan, SILT and low
plasticity CLAY, trace fine sand; dry (very
stiff).
Reddish brown, SILT, some Clay, trace fine
sand; moist (stiff).
Reddish brown and tan, SILT and CLAY,
trace fine sand; dry (very stiff).
Brown, fine to coarse SAND, some
medium to fine Gravel (angular); dry
(loose).
Brown, fine to coarse SAND, some fine to
coarse Gravel, interbedded with 6" Silt
every 1'; wet (medium dense).

Brown, fine to coarse SAND, some fine to
medium Gravel, little Silt; moist (loose).

Brown, fine to coarse SAND, some Gravel
(angular), little broken Cobble; dry.
Brown, fine to coarse SAND, some Gravel,
little Silt; wet (loose).
Brown, fine to coarse SAND, some Gravel,
little Silt; wet (medium dense).

Brown, fine to coarse SAND, some Silt,
little Gravel; wet (medium dense).

PID
V a l u e s

(ppm)
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Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898
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LATITUDE LONGITUDE

Columbia Falls, Montana
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

9 ft recovery

11 ft recovery

10 ft recovery

10 ft recovery

7 ft recovery

4 ft recovery

7 ft recovery

Bentonite

Grout

Brown, fine to coarse SAND, some Silt,
little Gravel; wet (medium dense).
(continued)

Brown, fine to coarse SAND, some Silt and
Gravel, trace clay; moist (dense).

Brown, fine to coarse SAND, little Silt and
Gravel; wet (medium dense).

Brown, fine to coarse GRAVEL, little fine to
coarse Sand and Silt; wet (loose).
Brown, fine to coarse SAND, some fine
Gravel, little Silt; wet (medium dense).

Brownish orange, fine to coarse SAND,
some Silt, little Gravel, trace clay; moist
(dense).

Brownish orange, SILT and CLAY, trace
fine sand; moist (very stiff).

Reddish brown, SILT and CLAY, trace fine
sand; moist (very stiff).

Reddish brown, SILT and CLAY, some
Gravel, trace fine sand; dry (very stiff).
Brown to tan, fine to coarse SAND, some
Gravel and Silt; wet (medium dense).

Brown, fine to coarse SAND, some Silt and
Gravel, trace cobble; dry (dense).

Brown, fine to coarse SAND, some Silt and
Gravel; wet (medium dense).
Brown, fine to coarse SAND, some Silt and
Gravel, trace cobble; dry (dense).
Brown, fine to coarse SAND, some Gravel
and Silt; wet (medium dense).
Brown, fine to coarse SAND, some Gravel
and Silt, little cobble; dry (loose).
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V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)
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209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
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A. Muscietta
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0.0

0.0

0.0

3 ft recovery

6.5 ft recovery

No recovery

3 ft recovery

End of boring at 300 ft bls

Grout

Brown, fine to coarse SAND, some Silt and
fine to coarse Gravel, little broken cobble;
dry (dense). (continued)

Brown, fine to coarse SAND, some Gravel
and Silt, little Cobble and broken Boulder;
dry (dense).

Brown, fine to coarse SAND, some Gravel
and Silt, trace cobble; dry (dense).
Brown, fine to coarse SAND, some Silt,
little Gravel; moist (medium dense).
Brown, fine to coarse SAND, some Gravel
and Silt, little Cobble, trace boulder; dry
(dense).

No Recovery.

Brown to tan, fine to coarse SAND, some
Gravel and Silt, trace clay; wet (medium
dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-019a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

5 ft recovery
Sample CFMW-022-SO-0-0.5
and CFMW-022-SO-0-0.5-Pb
collected
Sample CFMW-022-SO-0.5-2
collected

3.5 ft recovery

Black staining

4.5 ft recovery

Sample
CFMW-022-SO-10-12
collected

5 ft recovery

5 ft recovery

3.5 ft recovery

5 ft recovery

4 ft recovery

5 ft recovery

5 ft recovery

Grout

70' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND, some Gravel,
little Cobble; moist.
Brown to gray, fine to coarse SAND, some
fine to coarse Gravel and Cobble, little
crushed Rock, trace silt; dry to moist.
Brown, fine to coarse SAND, some fine to
medium Gravel, little Silt and Cobble;
moist.
Brown, medium to coarse SAND, some
medium to coarse Gravel, trace cobble and
silt; moist to wet.
Brown-orange, fine to medium SAND,
some Gravel, little silt and cobble; moist to
wet.
Brown, fine to coarse SAND, some fine to
coarse Gravel and Cobble, trace silt; moist.
Brown to dark gray, fine to medium SAND,
some coarse Gravel, crushed Rock and
Silt, little Cobble; moist.
Brown, fine to medium SAND and
GRAVEL, some Silt, little Cobble and
crushed Rock, trace silt; moist.

Brown, fine to coarse GRAVEL, some fine
to coarse Sand and Cobble, little Silt and
crushed Rock; moist.

Brown, fine to coarse GRAVEL, some
Cobble, little fine to coarse Sand, Silt and
crushed Rock; moist.
Brown, coarse SAND, some medium to
coarse Gravel and Cobble, little crushed
Rock; moist.

Brown to gray, fine to medium SAND,
some coarse Gravel, little cobble, trace silt;
moist.

Brown, fine to medium SAND, trace cobble
and silt; moist.

Brown, fine to medium SAND, some
coarse GraveL and crushed Rock, little Silt;
dry.

Brown, fine to medium SAND; moist to wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

East Landfill

Continuous Core 6/2/16-6/3/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2
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APPROVED BY

CFMW-022

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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S. Ward
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

5 ft recovery

5 ft recovery

2.5 ft recovery

5 ft recovery

4 ft recovery

5 ft recovery

End of boring at 85 ft bls

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Brown, fine to medium SAND; moist to wet.
(continued)

Brown, fine SAND; wet.

Brown, SILT, little Clay, trace sand; moist
to wet (soft).
Brown, fine SAND, trace silt; wet (loose).
Brown, fine SAND and SILT, little Gravel,
trace cobble; moist to wet.

Brown, coarse GRAVEL, some fine to
medium Sand and Cobbles; wet.

Brown, fine to coarse SAND and Gravel,
little Silt and Cobble; wet (dense).

Brown, medium to coarse GRAVEL, some
fine to medium Sand, little Cobble, trace
silt; wet.

Brown, medium to coarse GRAVEL, some
fine to medium Sand and Silt, little Cobble;
wet (dense).
Brown, medium to coarse GRAVEL, some
fine to medium Sand and Cobble, trace silt;
wet (loose).
Brown, medium to coarse GRAVEL, some
fine Sand, little Cobble and Silt; wet
(dense).
Brown, medium to coarse GRAVEL, some
fine to medium Sand, little Cobble, trace
silt; wet (loose to dense).

Brown, medium to coarse GRAVEL and
SAND, little Cobble and Silt; wet (dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY
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2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.1

0.1

0.2

0.0

0.0

0.0

0.1

0.2

0.1

0.2

0.2

0.1

0.1

0.0

0.0

0.0

6 ft recovery
Sample
CFMW-025a-SO-0-0.5 and
CFMW-025a-SO-0-0.5-Pb
collected
Sample
CFMW-025a-SO-0.5-2
collected
10 ft recovery

Sample
CFMW-025a-SO-10-12
collected

8 ft recovery

7 ft recovery

Sample
CFMW-025a-SO-35-40
collected
8 ft recovery

5 ft recovery

Grout

85' of
Schedule 40
PVC Riser

Dark brown, fine to coarse SAND, little
Gravel and Organics, trace silt; moist.
Brown, fine to coarse SAND, some fine to
medium Gravel, trace silt; dry.
Brown, fine to coarse SAND and fine
GRAVEL, trace medium to coarse gravel;
dry.
Brown, fine to coarse SAND, some fine to
coarse Gravel, little Cobble; dry.
Brown, fine to coarse SAND, some fine to
medium Gravel, trace cobble; moist.
Brown, fine to coarse SAND and fine to
medium GRAVEL, some Cobble; moist.

Brown, fine to coarse SAND, some fine to
medium Gravel, trace cobble; moist.

Brown, fine to coarse SAND, little fine to
medium Gravel; moist

Brown, fine to coarse SAND, some fine to
coarse Gravel, trace cobble; moist.

Brown, fine to coarse SAND, little fine to
medium Gravel; moist.
Brown, fine to coarse SAND, some fine to
coarse Gravel, trace cobble; moist.

Brown, fine to medium SAND; moist to wet.

Gray to brown, SILT, some fine Sand, little
Clay and Gravel; wet (medium stiff).

Gray to brown, fine to coarse SAND and
SILT, little Clay and fine to medium Gravel,
trace cobble; moist (stiff).

Gray to brown, SILT, some fine to medium
Sand and Clay, little fine to medium Gravel;
dry (very stiff).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

North-West Percolation Pond

Continuous Core 7/13/16-7/15/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

Stick Up J-Plug

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6
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A. Muscietta

LATITUDE LONGITUDE
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

7" Conductor casing set to 50
ft bls
5 ft recovery

9 ft recovery

7 ft recovery

5 ft recovery

14 ft recovery

4 ft recovery

16 ft recovery

Grout

85' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Gray to brown, SILT, some low plasticity
Clay, little fine to coarse Sand and dine to
medium Gravel, trace boulder and cobble;
moist (stiff).

Gray to brown, SILT, some low plasticity
Clay and fine to coarse Sand, little fine to
medium Gravel, trace boudler and cobble;
dry (stiff).

Brown, SILT, some low plasticity Clay and
fine to coarse Sand, little fine to medium
Gravel; moist (stiff).

Orange-brown to tan, fine to coarse SAND
and SILT, some fine to medium Gravel,
trace clay; wet (medium stiff).

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, trace
clay; wet (medium dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)
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A. Muscietta
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PROJECT NO./NAME

55

60

65

70

75

80

85

90

95

100

105

LOGGED BY

A. Hoffmann

Page

48.396692 -114.145394

55

60

65

70

75

80

85

90

95

100

105

WELL NO.

2

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



0.0

0.0

0.0

0.0

15 ft recovery

11 ft recovery

15 ft recovery

14 ft recovery

Bentonite

Grout

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, trace
clay; wet (medium dense). (continued)

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, little
low plasticity Clay; wet (dense).
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V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
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Fax:  (631) 232-9898
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0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

12 ft recovery

16 ft recovery

Grout

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to medium Gravel, little
low plasticity Clay; wet (medium dense).

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, some
Boulder, little low plasticity Clay; moist
(dense).
Brown to dark orange, fine to coarse SAND
and SILT, some fine to coarse Gravel and
Cobble, little low plasticity Clay; moist
(stiff).

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, trace
cobble; moist to wet (medium dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)
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Page

48.396692 -114.145394
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0.0

0.0

0.0

0.0

0.0

0.0

17 ft recovery

14 ft recovery

4 ft recovery

11 ft recovery

11 ft recovery

Grout

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, trace
cobble; moist to wet (medium dense).
(continued)
Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, little
low plasticity Clay; moist to wet (dense).

Purple, BOULDER.

Brown-tan to dark orange, SAND and SILT,
some low plasticity Clay and fine Gravel;
dry (very stiff).

Gray to brown, SAND and SILT, some low
plasticity Clay and fine to coarse Gravel,
trace cobble; moist (stiff).

Brown to dark orange, fine to coarse SAND
and SILT, some fine to coarse Gravel and
low plasticity Clay; moist (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-025a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

225

230

235

240

245
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255

260

265

270

275

LOGGED BY

A. Hoffmann

Page

48.396692 -114.145394
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0.0

0.0

7.5 ft recovery

5 ft recovery

End of boring at 300 ft bls

Grout

Brown to dark orange, fine to coarse SAND
and SILT, some fine to coarse Gravel and
low plasticity Clay; moist (stiff). (continued)
Brown to dark orange, SAND and SILT,
some low plasticity Clay and fine to coarse
Gravel, trace cobble; dry (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-025a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

280

285

290

295

300

LOGGED BY

A. Hoffmann

Page

48.396692 -114.145394
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0.1

0.1

0.1

0.2

0.1

0.7

0.3

0.3

0.5

0.7

0.9

0.3

0.7

0.3

0.4

0.9

0.2

0.9

0.3

0.3

0.5

0.3

0.7

4 ft recovery
Sample CFMW-026-SO-0-0.5
collected
Sample CFMW-026-SO-0.5-2
collected

5 ft recovery

5 ft recovery

Sample
CFMW-026-SO-10-12
collected

5 ft recovery

5 ft recovery

5 ft recovery

1.5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

End of boring at 50 ft bls

Grout

35' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Dark brown, fine SAND, some Organics
and Silt, trace gravel; moist.
Dark brown, SAND, some Silt, little Gravel;
moist (loose).
Brown, fine to medium SAND, some
medium to coarse Gravel, little Cobble,
trace silt; moist.

Brown, fine to coarse GRAVEL and
non-plastic CLAY, little Sand and Cobble;
moist.
Brown, medium to coarse SAND, some
coarse Gravel and Cobble, trace silt; moist.
Brown, medium SAND and medium
GRAVEL, little Cobble; moist.
Brown to gray, coarse GRAVEL, some
Cobble, little medium Sand; moist.
Brown to gray, fine to medium SAND,
some medium to coarse Gravel, few
Cobble, little Crushed rock, trace silt; moist.
Brown, medium to coarse SAND, little
Gravel and Cobble, trace silt; moist.

Brown to gray, fine to medium SAND, little
Gravel, few Cobble, trace silt; moist.

Brown, fine to medium SAND, some
coarse Gravel; moist.

Gray, fine SAND, little Gravel and Silt,
trace cobble; dry.

Brown, medium SAND, trace gravel and
cobble; moist to wet.

Brown, medium SAND, trace gravel and
cobble; wet.

Brown, fine to medium SAND, some
Gravel, little Cobble, trace silt; wet.

Brown, fine to medium GRAVEL, some
medium Sand, trace silt; wet.
Brown, medium SAND, little Gravel and
Silt; wet.
Brown, fine SAND, little Gravel and Silt;
wet.
Brown, medium SAND, little Gravel, trace
cobble and silt; wet (loose).
Brown, SILT, some fine to medium Sand
and Gravel, trace cobble; moist (soft).
Brown, SAND and SILT, some medium to
coarse Gravel, little Crushed rock and Clay,
trace cobble; dry (stiff).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

North-West Percolation Pond

Continuous Core 6/14/16-6/15/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-026

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.396692 -114.144125
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2.1

1.8

0.2

0.8

0.5

0.5

0.5

0.9

1.0

0.1

0.0

0.4

0.4

0.2

5 ft recovery
Sample CFMW-027-SO-0-0.5
and CFMW-027-SO-0-0.5-Pb
collected
Sample CFMW-027-SO-0.5-2
collected

5 ft recovery

5 ft recovery

Sample
CFMW-027-SO-10-12
collected

5 ft recovery

5 ft recovery

1.5 ft recovery

4 ft recovery

No recovery

5 ft recovery

End of boring at 45 ft bls

Grout

35' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

5' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Black, coarse SAND, some Silt, trace
gravel; dry to moist (loose).
Black to dark brown, fine SAND, some Silt,
trace gravel and roots; moist (loose).
Light brown to gray, medium to coarse
GRAVEL, some fine to medium Sand,
trace cobble and crushed rock; moist.
Brown to light gray, fine to coarse
GRAVEL, some fine to medium Sand, little
Crushed rock, trace silt and cobble; moist.

Light brown, medium GRAVEL, some fine
Sand, little Clay and Cobble; moist (dense).

Brown to dark gray, fine SAND, some fine
to coarse Gravel, trace silt and cobble; dry
to moist (loose).
Light brown, fine to coarse GRAVEL, some
fine to coarse Sand, little Clay; moist to wet
(dense).

Brown to dark gray, fine to coarse SAND,
some medium to coarse Gravel, trace silt
and cobble; moist.

Light brown, COBBLE, some fine to
medium Gravel, little fine Sand; wet.
Light brown, medium to coarse GRAVEL,
some fine to medium Sand and Cobble,
trace silt; wet.

Light brown, fine to medium GRAVEL, little
fine Sand and Cobble, trace silt; wet
(loose).

No recovery.

Light brown, medium to coarse GRAVEL,
some fine to coarse Sand, little Cobble; wet
(medium dense).

Brown to gray, medium to coarse SAND,
little fine Gravel, trace silt; wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Overflow Ditch

Continuous Core 6/30/16-7/1/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-027

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.396987 -114.14026
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Grout

50' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Refer to geologic log for adjacent deep
monitoring well CFMW-028a for lithology.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

North-East Percolation Pond

Continuous Core 7/11/16-7/11/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-028

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5
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15
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55

60

LOGGED BY

A. Hoffmann

Page

48.396361 -114.136594
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

6 ft recovery
Sample
CFMW-028a-SO-0-0.5 and
CFMW-028a-SO-0-0.5-Pb
collected
Sample
CFMW-028a-SO-0.5-2
collected
8 ft recovery

Sample
CFMW-028a-SO-10-12
collected

8 ft recovery

7 ft recovery

8 ft recovery

10 ft recovery

Grout

110' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND, some Cobble,
little Silt; moist.
Brown, fine to coarse SAND, some fine to
coarse Gravel, little Cobble; moist.

Black, SILT; moist.

Dark brown, fine to coarse SAND, some
fine to coarse Gravel, trace cobble; moist.

Brown, fine to coarse SAND, some fine to
coarse Gravel, trace cobble; moist.

Brown, fine to coarse SAND and fine to
coarse GRAVEL, trace cobble; moist.

Brown, fine to coarse GRAVEL, some fine
to coarse SAND, trace silt and cobble;
moist (loose).

Brown, fine to coarse SAND, some fine to
coarse Gravel, trace cobble; moist.

Brown, fine to medium SAND; wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

North-East Percolation Pond

Continuous Core 6/30/16-7/12/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-028a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5
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50

LOGGED BY

A. Hoffmann

Page

48.39636 -114.13656
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Sample
CFMW-028a-SO-48-53
collected

8 ft recovery

8 ft recovery

10 ft recovery

14 ft recovery

15 ft recovery

Grout

110' of
Schedule 40
PVC Riser

Bentonite Plug

Brown, fine to coarse SAND, some fine to
medium Gravel; wet (loose).

Brown, fine SAND; wet (loose).

Brown, fine to medium SAND, trace silt;
wet (loose).

Brown, fine SAND, some Silt; wet (loose).

Brown, fine to coarse SAND, some Silt,
little fine Gravel; wet (medium dense).

Brown, fine to medium SAND; wet (loose).

Brown, fine SAND, some Silt; wet (medium
dense).

Brown, fine to medium SAND; wet (loose).

Brown, fine SAND, some Silt; wet (medium
dense).

Brown to gray, fine SAND, some Silt; wet
(medium dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-028a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

55

60

65

70

75

80

85

90

95

100

105

LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

7" Conductor casing set to
135 ft bls

14 ft recovery

15 ft recovery

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Grout

Brown to gray, fine SAND, some Silt; wet
(medium dense). (continued)

Gray-brown, fine to medium SAND, some
Silt, little fine to medium Gravel; wet
(medium dense).
Orange-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist (stiff).

Purple to gray, fine SAND and SILT, some
Clay and fine to medium Gravel; dry (very
dense).
Tan, SILT and low plasticity CLAY, trace
fine sand; moist to dry (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-028a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

110
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140

145

150

155

160

LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

7 ft recovery

3 ft recovery

15 ft recovery

15 ft recovery

15 ft recovery

Grout

Tan, SILT and low plasticity CLAY, trace
fine sand; moist to dry (very stiff).
(continued)

Orange-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist (stiff).

Brown-dark orange, fine to coarse SAND,
some fine to coarse Gravel and Silt; wet
(loose to medium dense).

Olive brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; dry to moist (stiff).

Gray-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble; wet (loose to medium dense).

Olive-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist (stiff).

Olive-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; wet-moist (stiff).

Yellow-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
clay; wet (medium dense).

Yellow-brown, medium to coarse SAND,
some Gravel and Silt; wet (loose).

Olive brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist (stiff).

Brown,  fine to coarse SAND and SILT,
some fine to medium Gravel, trace cobble
and clay; moist-wet (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-028a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

165

170

175
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205

210

215

220

LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

15 ft recovery

7 ft recovery

7 ft recovery

10 ft recovery

14 ft recovery

Grout

Brown,  fine to coarse SAND and SILT,
some fine to medium Gravel, trace cobble
and clay; moist-wet (stiff). (continued)

Brown,  fine to coarse SAND and SILT,
some fine to medium Gravel, trace cobble
and clay; moist (stiff).

BOULDER.

Brown,  fine to coarse SAND and SILT,
some fine to medium Gravel, trace cobble
and clay; moist (stiff).

Olive-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist (very stiff).

Olive-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist-wet (very stiff).

Olive-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive
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0.0

0.0

0.0

8 ft recovery

6 ft recovery

End of boring at 300 ft bls

Grout

Olive-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist (very stiff).
(continued)

Olive-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist-wet (very stiff).

Olive-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist (very stiff).

Olive-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; wet (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)
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209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-028a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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285

290

295

300

LOGGED BY

A. Hoffmann
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0.3

0.7

1.8

1.7

1.2

0.8

1.2

1.4

1.3

0.9

1.5

1.3

0.5

0.5

0.5

0.5

0.9

0.9

3.7

5.1

7.7

0.6

2.1

1.9

2.4

6 ft recovery
Sample CFMW-029-SO-0-0.5
collected
Sample CFMW-029-SO-0.5-2
collected

10 ft recovery

Sample
CFMW-029-SO-10-12
collected

10 ft recovery

9 ft recovery

8 ft recovery

8 ft recovery

Grout

68' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND, some coarse
Gravel; dry.

Brown, medium to coarse SAND, some
coarse Gravel; moist.

Brown, coarse SAND, some fine to
medium Sand and Gravel; moist.
Brown to light gray, fine to coarse SAND,
some Gravel (angular), trace silt; dry.
Brown, medium to coarse SAND, some
fine to coarse Gravel, trace silt; dry.

Brown, fine to coarse SAND, little Gravel;
dry to moist.

Dark brown, fine to coarse SAND and
GRAVEL; moist.

Tan-brown, fine to coarse SAND and
GRAVEL, trace silt; wet.

Brown, medium SAND, little coarse Gravel;
moist.

Brown, fine to medium SAND; moist.

Brown, medium to coarse SAND, some
fine Sand; moist

Brown to light gray, fine to coarse SAND,
some fine to medium Gravel; dry.

Brown, fine to medium SAND; moist.

Brown to light gray, fine to medium SAND,
some fine to medium Gravel; dry.
Brown, fine to coarse SAND, some fine
Gravel; dry.
Brown, SILT, trace fine sand and fine
gravel; dry.
Brown, SILT, little fine Sand, trace cobble;
dry.

Brown to light gray, fine to coarse SAND,
some fine to coarse Gravel (angular), little
Cobble (crushed); dry.
Brown, fine to coarse SAND, some coarse
Gravel, little cobble; dry to moist.
Brown, fine to coarse SAND, some fine
Gravel, trace silt; dry.

Brown, fine to coarse SAND and GRAVEL
(angular), trace cobble and silt; dry.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

North-East Percolation Pond

Continuous Core 5/18/16-5/19/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-029

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann
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0.5

0.5

0.3

0.1

0.7

0.7

0.3

0.0

5 ft recovery

4 ft recovery

End of boring at 76 ft bls

Grout

Bentonite Plug

68' of
Schedule 40
PVC Riser

10' of 20-Slot
Schedule 40
PVC Screen

#2 Sand

Well Plug

Brown, fine SAND and GRAVEL (angular),
some Cobble (crushed), trace silt; dry.

Brown, coarse SAND and GRAVEL, trace
cobble; moist.
Brown to light gray, fine to coarse SAND,
some Gravel (angular) and Cobble
(crushed), trace silt; dry.
Brown, fine to coarse GRAVEL, some Silt,
trace clay; wet.
Brown, fine to coarse GRAVEL, some Silt,
trace cobble; wet.

Brown, fine SAND, some Silt and fine to
coarse Gravel, trace cobble; wet.

Brown, coarse SAND and GRAVEL, some
Cobble, trace silt and fine sand; wet.

Brown, fine to coarse GRAVEL, some
coarse Sand, trace silt; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)
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Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2
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APPROVED BY

CFMW-029

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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Grout

45' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Refer to geologic log for adjacent deep
monitoring well CFMW-032a for lithology.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Raw Materials Loading

Continuous Core 8/11/16-8/11/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-032

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.2

0.1

0.4

0.0

0.0

0.0

0.0

0.0

0.0

6 ft recovery
Sample
CFMW-032a-SO-0-0.5 and
CFMW-032a-SO-0-0.5-Pb
collected
Sample
CFMW-032a-SO-0.5-2
collected
10 ft recovery

10 ft recovery

10 ft recovery

7 ft recovery

Sample
CFMW-032a-SO-43-48
collected

Grout

195' of
Schedule 40
PVC Riser

Dark brown, fine to medium SAND, some
Silt and Organics; dry.
Tan, fine to medium SAND, some Silt, little
fine to medium Gravel, trace coarse gravel;
dry.
Brown, fine to coarse SAND and fine to
coarse GRAVEL, little Silt; dry.

Brown to dark orange, fine to coarse
SAND, little fine to medium Gravel, trace
cobble; dry.

Brown, fine to medium SAND and fine to
medium GRAVEL, some Silt; moist.

Light gray, fine to coarse SAND, little fine
to medium Gravel; dry.

Brown to light gray, fine to coarse SAND
and fine to coase GRAVEL, little Silt and
Cobble (pulverized); dry.

Brown to tan, fine SAND, some Silt; moist.

Brown to tan, fine SAND, some Silt, little
fine to medium Gravel; moist.

Brown to tan, fine SAND and SILT, little
medium to coarse Sand, trace fine to
medium gravel and clay; moist to wet
(soft).

Brown to tan, fine SAND and SILT, some
high plasticity Clay and medium to coarse
SAND, trace fine gravel; wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Raw Materials Loading

Continuous Core 8/8/16-8/11/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-032a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10 ft recovery

10 ft recovery

10 ft recovery

14 ft recovery

11 ft recovery

7" Conductor casing set to
103 ft bls

9 ft recovery

Grout

195' of
Schedule 40
PVC Riser

Brown to tan, SILT, some high plastiticy
Clay and fine Sand; wet (soft).

BOULDER.

Brown, fine to coarse SAND; wet.

Light brown to light gray, fine to coarse
SAND and SILT, some high plasticity Clay
and fine Gravel, trace medium to coarse
gravel; wet (stiff).
Dark orange to light brown-gray, SILT,
some fine Sand, high plasticity Clay and
fine to medium Gravel; moist (stiff).

Gray, fine to coarse SAND, some fine to
coarse Gravel, trace silt; moist (loose).

Orange to red-brown, SILT and low
plasticity CLAY, some fine Sand, little fine
Gravel, trace medium to coarse Sand and
medium to coarse Gravel; moist to dry
(very stiff).

Orange to red-brown, SILT and CLAY,
some fine Sand and fine Gravel, little
medium to coarse Sand and medium to
coarse Gravel; moist (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)
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0.0

0.0

0.0

0.0

0.0

11 ft recovery

15 ft recovery

15 ft recovery

15 ft recovery

195' of
Schedule 40
PVC Riser

Grout

Orange to red-brown, SILT and CLAY,
some fine to coarse Sand, little fine Gravel,
trace medium to coarse gravel; moist (very
stiff). (continued)

Tan to orange, SILT and CLAY, some fine
to coarse Sand, little fine Gravel; moist
(very stiff).

Orange-red to brown-tan, SILT and CLAY,
some fine to coarse Sand, little fine Gravel;
moist (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)
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0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

10 ft recovery

195' of
Schedule 40
PVC Riser

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Grout

Orange-red to brown-tan, SILT and CLAY,
some fine to coarse Sand, little fine Gravel;
moist (very stiff). (continued)

Orange-red to brown, SILT and CLAY,
some fine to coarse Sand and fine to
coarse Gravel; moist (very stiff).

Orange-red to brown, fine to coarse SAND,
some fine to medium Gravel and Silt, trace
clay; wet (medium dense).

Orange-red to brown, SILT and CLAY,
some fine to coarse Sand and fine to
coarse Gravel; moist to wet (stiff).

Orange-red to brown, SILT and CLAY,
some fine to coarse Sand and fine to
coarse Gravel, trace boulder; moist (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

10 ft recovery

9 ft recovery

15 ft recovery

7 ft recovery

Grout

Orange-red to brown, SILT and CLAY,
some fine to coarse Sand and fine to
coarse Gravel, trace boulder; moist (stiff).
(continued)

Orange-red to brown, SILT and CLAY,
some fine to coarse Sand and fine to
coarse Gravel; moist (stiff).

Orange-tan, SILT and CLAY, some fine to
coarse Sand, trace fine to medium gravel;
moist (very stiff).

Red-purple to brown, SILT and CLAY, little
fine to coarse Sand; moist (very stiff).

Orange-tan to red-brown, SILT and CLAY,
some fine to coarse Sand, trace fine to
medium gravel; dry (very stiff).
Brown, SILT and CLAY, some fine to
coarse Sand and fine to coarse Gravel,
trace cobble; moist (very stiff).

Brown, SILT and CLAY, some fine to
coarse Sand and fine to coarse Gravel,
trace cobble; dry (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)
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0.0

0.0

0.0

8 ft recovery

10 ft recovery

End of boring at 300 ft bls

Grout

Brown, SILTY CLAY and fine to medium
GRAVEL, some fine to coarse Sand, trace
cobble; dry (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
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Columbia Falls, Montana
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0.1

0.4

0.1

0.1

0.9

0.1

0.3

1

0.6

0.9

0.7

0.2

0.4

0.7

1.2

0.1

0.3

0.2

0.8

0.4

0.2

4 ft recovery
Sample CFMW-033-SO-0-0.5
and CFMW-033-SO-0-0.5-Pb
collected
Sample CFMW-033-SO-0.5-2
collected
5 ft recovery

5 ft recovery

Sample
CFMW-033-SO-10-12
collected

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

0.5 ft recovery

3 ft recovery

4 ft recovery

3 ft recovery

End of boring at 60 ft bls

Grout

50' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Light to dark brown, fine SAND, little fine
Gravel, trace silt; moist (loose).
Dark brown to gray, fine to medium
GRAVEL, some fine to medium Sand, little
Silt and Cobble; moist.
Brown to gray, fine to coarse SAND, some
fine to medium Gravel, little Silt and
Cobble; moist.
Gray to brown, fine SAND, little fine to
medium Gravel and Cobble, trace silt and
crushed rock; dry to moist (loose).
Brown to orange, fine to medium SAND,
some medium to coarse Gravel, trace
cobble and silt; moist (medium dense).
Brown to gray, fine to medium SAND,
some fine to medium Gravel, little Crushed
rock, trace cobble; moist (loose).
Brown, medium SAND, some fine to
coarse Gravel, little Cobble, trace crushed
rock and silt; dry to moist.
Brown, fine SAND, trace medium gravel;
moist (loose).
Brown, fine to coarse SAND, some fine to
coarse Gravel, trace crushed rock and silt;
moist (loose).
Brown to gray, fine SAND, little fine to
medium Gravel, trace crushed rock and
cobble; dry (loose).
Brown to red, fine to medium SAND, some
fine to coarse Gravel, little Cobble, trace
crushed rock; dry to moist (loose).
Brown, fine to medium SAND, some fine to
coarse Gravel, little Cobble, trace crushed
rock; moist (loose).
Brown, fine to medium SAND, some
Gravel, little Cobble; moist (loose).
Brown to light gray, medium to coarse
SAND, some fine to coarse Gravel, little
Cobble, trace crushed rock and silt; moist
(loose).
Brown, fine to medium SAND, some fine to
coarse Gravel, trace cobble; moist (loose).
Brown to gray, fine SAND, some Silt, little
Crushed rock and fine Gravel; dry to moist.
Light brown, coarse SAND, some fine
Gravel, little Cobble; wet (loose).

Brown, medium to coarse SAND, some
fine to medium Gravel, little Cobble; wet
(loose).

Brown, fine to medium GRAVEL, some fine
to coarse SAND, trace cobble and silt; wet
(loose).

Light brown, fine to coarse GRAVEL, some
fine to coarse SAND, little Cobble; wet
(loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Paste Plant

Continuous Core 7/1/16-7/2/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-033

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.395093 -114.139094
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0.6

0.1

0.1

0.1

0.1

0.1

0.5

0.1

0.2

0.1

0.3

0.1

0.1

0.3

0.2

0.1

0.1

5 ft recovery
Sample CFMW-034-SO-0-0.5
collected
Sample CFMW-034-SO-0.5-2
collected

5 ft recovery

5 ft recovery

Sample
CFMW-034-SO-10-12
collected

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

End of boring at 60 ft bls

Grout

50' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Black, fine to medium SAND, little Cobble
and Silt, trace gravel; moist.
Brown, fine to medium SAND, little medium
Gravel, Cobble and Crushed rock; moist.

Brown, medium to coarse GRAVEL, some
fine to medium Sand and Cobble, trace silt;
moist to wet.
Brown, fine SAND, little coarse Gravel,
trace cobble and crushed rock; moist.

Brown, medium to coarse SAND, some
medium to coarse Gravel, trace silt and
cobble; moist.

Gray to brown, fine to medium SAND,
some Gravel, little Crushed rock, trace
cobble; dry.
Brown, fine to medium SAND, some fine to
coarse Gravel, little Cobble, trace silt; moist
to wet.
Brown, fine SAND, little Gravel, moist to
wet.
Brown, fine SAND, some medium Gravel,
trace cobble; moist.

Brown, fine to medium SAND, some fine to
coarse Gravel, trace cobble and silt; moist
to wet.
Brown, fine to medium SAND, some
medium to coarse Gravel, trace silt and
cobble; moist.

Brown, fine SAND, little Gravel and Silt,
trace cobble; moist to wet.
Brown, medium to coarse SAND, some
fine to coarse Gravel, trace silt; moist to
wet.
Brown, fine to medium SAND; wet.
Brown, fine to medium SAND, trace gravel;
wet.

Brown, fine SAND; wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Fueling Area

Continuous Core 5/31/16-6/1/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-034

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.395158 -114.135246
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0.2

0.2

0.1

0.3

0.1

0.1

0.1

0.3

0.1

0.2

0.5

0.2

0.0

0.2

0.1

0.0

0.0

0.0

5 ft recovery
Sample CFMW-035-SO-0-0.5
collected
Sample CFMW-035-SO-0.5-2
collected

Orange staining
5 ft recovery

5 ft recovery

Sample
CFMW-035-SO-10-12
collected; orange staining

5 ft recovery

3 ft recovery

2.5 ft recovery

4 ft recovery

4 ft recovery

5 ft recovery

3 ft recovery

Grout

60' of
Schedule 40
PVC Riser

Dark brown, medium to coarse SAND,
trace gravel and silt; moist.
Brown, medium to coarse SAND, little fine
to coarse Gravel, trace cobble; moist.

Gray, fine to coarse SAND, little medium to
coarse Gravel, little crushed Rock; dry.
Brown, medium to coarse SAND, little fine
to medium Gravel, trace cobble and silt;
moist.

Gray, fine to medium SAND, some medium
to coarse Gravel and crushed Rock, trace
cobble; dry.
Brown, fine to coarse SAND, some fine to
coarse Gravel, little Cobble, trace silt;
moist.
Brown, fine to coarse SAND and GRAVEL,
trace cobble and silt; moist to wet.
Brown to gray, fine to coarse SAND, some
fine to coarse Gravel and crushed Rock,
trace cobble; dry.
Brown, fine to coarse SAND, some fine to
medium Gravel, trace cobble and crushed
rock; moist to wet.
Light brown to gray, low plasticity CLAY,
some Silt; moist to wet (soft).
Light brown to gray, SILT, little fine Sand
and low plasticity Clay; moist to wet (soft).

Light brown, SAND and SILT, some low
plasticity Clay, trace gravel; moist (stiff).

Light brown, fine SAND and SILT, trace
clay; wet (stiff).

Light brown, fine SAND and SILT, little
Clay, trace gravel; wet (stiff).

Light brown, SAND and SILT, trace clay;
wet (stiff).

Light brown, SAND and SILT, little Clay;
wet (soft).

Light brown, SILT and fine SAND; wet
(soft).

Light brown, SILT, some fine Sand, little
Clay; wet (stiff).

Light brown, SAND and SILT; wet (soft).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Main Plant Area

Continuous Core 6/1/16-6/2/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-035

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.395298 -114.130701
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0.0

0.0

0.0

0.0

0.0

2.5 ft recovery

2.5 ft recovery

2.5 ft recovery

2.5 ft recovery

End of boring at 70 ft bls

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Light brown, SAND and SILT; wet (soft).
(continued)

Light brown, fine SAND and SILT, little
Clay; wet (stiff).

Light brown, SAND, some Silt; wet.

Light brown, fine to medium SAND; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-035

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

55

60
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70

LOGGED BY

S. Ward

Page

48.395298 -114.130701
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0.2

0.2

0.2

0.5

0.2

0.1

0.4

0.2

0.8

0.1

0.1

0.3

0.2

0.4

0.4

0.4

0.3

0.5

0.3

0.6

0.6

0.6

0.8

3.5 ft recovery
Sample CFMW-037-SO-0-0.5
and CFMW-037-SO-0-0.5-Pb
collected
Sample CFMW-037-SO-0.5-2
collected

2.5 ft recovery

5 ft recovery

Sample
CFMW-037-SO-10-12
collected

5 ft recovery

5 ft recovery

4.5 ft recovery

4 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

Grout

90' of
Schedule 40
PVC Riser

Dark brown to gray, medium to coarse
GRAVEL, some fine to medium Sand;
moist.
Brown, fine to medium SAND, some fine to
medium Gravel, trace cobble and silt;
moist.

Dark brown to gray, fine to medium SAND,
some fine to coarse Gravel, trace silt;
most.
Brown, fine to coarse SAND, some fine to
coarse Gravel, little Silt, trace cobble; moist
to wet.

Brown to dark brown, fine to medium
SAND, some fine to medium Gravel, little
Silt, trace cobble; moist to wet.
Brown, medium to coarse SAND, little fine
to medium Gravel, little Silt, trace cobble;
moist.

Brown, fine to medium SAND, little fine to
medium Gravel, trace cobble; moist.

Brown to gray, fine SAND, little fine to
medium Gravel and Silt, trace cobble;
moist to dry.

Brown, fine to medium SAND, some
medium to coarse Gravel, trace silt; moist.

Brown, fine to coarse SAND, some fine to
medium Gravel, little Silt, trace cobble;
moist.

Brown, fine to medium SAND, some fine to
medium Gravel, trace silt; moist.

Brown, fine to medium SAND, some fine to
medium Gravel, little Silt, trace cobble;
moist.

Brown, fine SAND, little fine to medium
Gravel, trace silt; dry to moist.

Brown, fine to medium GRAVEL, some fine
Sand, trace cobble and silt; moist.

Brown, fine to coarse SAND, some fine to
medium Gravel, little Silt, trace cobble;
moist.
Brown, fine SAND, little fine Gravel, some
Silt, trace crushed rock; moist.

Brown, fine SAND, some fine to medium
Gravel and Silt, trace cobble; dry to moist.

Brown to gray, fine to medium GRAVEL,
some fine Sand and Silt, little Crushed
rock; dry.

Gray, fine SAND, some Crushed rock and
Silt, trace cobble; dry.
Brown, fine SAND, some medium Gravel,
little Silt, trace cobble; moist.
Brown, fine SAND, some fine to coarse
Gravel, little Silt, trace crushed rock and

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Main Plant Area

Continuous Core 6/24/16-6/25/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-037

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.391583 -114.130261
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2.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

3 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

2.5 ft recovery

2.5 ft recovery

5 ft recovery

5 ft recovery

End of boring at 100 ft bls

90' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

cobble; dry.
Gray, fine GRAVEL, some fine Sand and
Crushed rock, trace silt and cobble; dry
(loose).

Medium brown, fine to medium SAND,
some Gravel; moist.

Medium brown, fine to coarse SAND and
GRAVEL, little Silt, trace cobble; moist.
Medium brown, fine SAND and SILT; moist
(soft).
Brown to red, fine SAND and SILT; moist
(stiff).

Light brown, fine SAND and SILT; moist
(medium soft).

Light brown, fine SAND, some Silt; moist
(loose).
Light brown, fine to medium SAND; dry
(loose).

Medium brown, fine SAND and SILT, trace
gravel; moist (stiff).

Medium brown, fine to medium SAND,
some Silt, trace gravel; moist (loose).

Dark brown to brown, fine to coarse SAND
and SILT; moist (soft).
Dark brown to brown, fine to coarse SAND
and SILT, some coarse Sand and dark
brown Organics; moist (soft).
Light brown, fine SILT and SAND, some
Clay; wet (soft).

Light brown, fine to medium SAND and
SILT, some Clay, trace gravel; wet (soft).

Brown, coarse GRAVEL, some fine to
medium Sand and Silt; wet (loose).

Light brown, fine SAND and SILT, some
Clay, little Gravel; wet (stiff).

Light brown, SAND and GRAVEL, some
Clay, trace cobble; wet (dense).

Light brown, SAND and GRAVEL, some
Clay and Crushed rock, trace cobble; wet
(dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-037

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward
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48.391583 -114.130261
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0.0

0.0

0.7

0.7

0.5

0.0

0.1

0.1

0.1

0.0

0.8

1.0

0.1

0.1

0.0

0.1

3 ft recovery
Sample CFMW-038-SO-0-0.5
and CFMW-038-SO-0-0.5-Pb
collected
Sample CFMW-038-SO-0.5-2
collected

5 ft recovery

3.5 ft recovery

Sample
CFMW-038-SO-10-12
collected

5 ft recovery

5 ft recovery

4 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

3 ft recovery

Grout

95' of
Schedule 40
PVC Riser

Brown, coarse SAND and GRAVEL; moist
(loose).

COBBLE (crushed).
Brown, coarse SAND and GRAVEL, some
Silt, little Cobble; moist (loose).

Brown, coarse GRAVEL (angular), some
Sand and Silt, little Cobble; moist (loose).

Brown, fine to coarse SAND and GRAVEL,
some large Cobble, little Silt, trace crushed
rock; moist (loose).

Brown, coarse SAND, some Gravel, little
Silt, trace cobble; moist (loose).

Light brown, coarse SAND, some Gravel
and Cobble, trace silt; moist (loose).

Light brown, fine to medium SAND, some
fine to coarse Gravel, little Crushed rock,
trace cobble and silt; moist (loose).

Gray to light brown, fine SAND, some fine
Gravel, little Crushed rock and Silt; dry.

Gray, fine SAND, some fine to medium
Gravel and Crushed rock, little Silt, trace
cobble; dry.

Brown, medium to coarse SAND, some
medium to coarse Gravel, trace cobble, silt
and crushed rock; moist.
Brown, COBBLE, little Silt and fine Sand,
trace fine to medium gravel; moist to wet.
Gray, fine SAND and fine GRAVEL, little
Silt and Crushed rock; dry (loose).
Light brown to gray, coarse GRAVEL,
some fine to coarse Sand, little Silt, Cobble
and Crushed rock; dry (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Rectifier Yards

Continuous Core 6/25/16-6/27/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-038

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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L. Jensen

Page

48.391325 -114.132269
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0.2

0.1

0.1

0.4

0.4

0.4

0.2

1.0

1.9

0.5

1.0

1.8

0.7

0.0

0.4

0.2

0.2

0.1

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

1.5 ft recovery

5 ft recovery

4 ft recovery

5 ft recovery

End of boring at 105 ft bls

Grout

95' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Brown, fine SAND, trace silt and medium
gravel; moist (loose).

Brown to gray, fine SAND, some fine to
medium Gravel and Silt, little Crushed rock,
trace cobble; moist.
Gray, fine SAND, some fine to medium
Gravel, little Crushed rock and Silt; dry
(loose).

Gray to brown, fine SAND, some Crushed
rock, little fine to medium Gravel and Silt;
dry.

Brown, fine SAND, little Silt; moist.

Gray, fine SAND, some Crushed rock, little
fine to medium Gravel and Silt; dry (loose).
Brown, fine SAND, little Silt, trace gravel;
dry to moist (dense).

Gray to brown, fine SAND, some fine to
medium Gravel, little Silt, trace crushed
rock; dry (loose).
Gray, fine SAND, some fine to coarse
Gravel and Crushed rock, little Silt, trace
cobble; dry (loose).

Brown to gray, fine SAND, some fine
Gravel, little Silt and Crushed rock, trace
cobble; dry (loose).

Light brown to gray, fine to medium SAND,
some fine to medium Gravel, little Silt,
trace cobble; dry (loose).

Brown to orange, fine SAND, some fine
Gravel and Silt, trace cobble; moist to wet.
Brown, fine to coarse SAND, trace fine
gravel; wet (loose).

Brown, medium to coarse SAND, some
fine to coarse Gravel, little Cobble, trace
silt; wet (loose).

Gray to brown, fine to coarse GRAVEL,
some fine Sand, trace silt and cobble; wet
(loose).

Brown, medium SAND, little fine Gravel
and Silt; wet (dense).
Brown, medium SAND, some fine to
coarse Gravel, trace silt and cobble; wet
(loose).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-038

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

L. Jensen

Page

48.391325 -114.132269
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0.1

0.2

0.1

0.9

0.9

0.1

0.0

0.3

0.3

0.1

0.1

1.1

0.5

0.0

0.4

0.5

0.2

0.3

1.9

0.2

3.5 ft recovery
Sample CFMW-040-SO-0-0.5
and CFMW-040-SO-0-0.5-Pb
collected
Sample CFMW-040-SO-0.5-2
collected

4 ft recovery

5 ft recovery

Sample
CFMW-040-SO-10-12
collected

4 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

Grout

80' of
Schedule 40
PVC Riser

Dark brown, fine SAND, some fine to
medium Gravel and Silt, trace cobble;
moist (loose).
Brown, fine SAND, some fine to coarse
Gravel, litle Silt, trace cobble; moist
(dense).
Brown, fine to coarse GRAVEL, some fine
to medium Sand and Cobble, little Silt;
moist.
Brown, coarse GRAVEL, some Cobble,
little fine Sand, trace silt; moist to wet
(loose).
Brown, medium to coarse GRAVEL, some
medium to coarse Sand, little Cobble, trace
silt; moist to wet (loose).
Brown, fine to medium SAND, some
medium to coarse Gravel, little Silt, trace
cobble; moist.
Brown to gray, fine to coarse GRAVEL,
some fine to coarse Sand, little Silt and
Cobble; moist.
Gray, fine SAND, little fine to medium
Gravel and Crushed rock, trace silt; dry
(loose).
Brown, fine SAND, some Silt, little fine
Gravel; moist.
Gray, fine SAND, some Crushed rock, little
fine Gravel; dry.
Brown, fine to medium GRAVEL, some
medium to coarse Sand, little Cobble and
Silt; moist to wet (dense).
Brown, fine to medium SAND, some
medium to coarse Gravel, trace cobble;
moist.
Brown to gray-red tinted, fine to coarse
GRAVEL, some fine to medium Sand, little
Silt, Cobble and Crushed rock; moist
(loose).

Gray to light brown, fine SAND, some fine
to medium Gravel and Crushed rock, trace
cobble and silt; dry.

Brown, medium to coarse GRAVEL, some
fine to medium Sand, little Cobble and Silt;
dry to moist; dense.

Gray to light brown, fine SAND, some
Crushed rock, little fine to medium Gravel
and Silt; dry.
Brown, medium SAND, some fine to
coarse Gravel, little Cobble and Silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Rectifier Yards

Continuous Core 6/28/16-6/29/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-040

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.391148 -114.136865
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0.1

0.1

0.0

1.5

0.8

1.4

1.0

0.8

0.0

0.0

0.0

5 ft recovery

5 ft recovery

3.5 ft recovery

5 ft recovery

3.5 ft recovery

5 ft recovery

4 ft recovery

5 ft recovery

End of boring at 90 ft bls

Grout

80' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Gray to brown, fine SAND, some Crushed
rock, little fine Gravel and Silt; dry (loose).
Brown, fine to medium SAND, trace gravel
and cobble; moist (loose).

Gray to brown, fine SAND, some fine
Gravel, little Silt; dry (loose).
Brown to gray, fine to coarse GRAVEL,
some fine to coarse Sand, little Silt and
Crushed rock, trace cobble; moist.

Brown, fine SAND, trace silt; moist (dense).

Brown, fine SAND, little Silt, trace medium
gravel and cobble; moist.

Brown, fine SAND, little Silt, trace gravel;
moist to wet (dense).

Brown, fine SAND, trace silt; wet (loose).

Brown, fine SAND, trace silt; wet.

Brown, fine SAND; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-040

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

55
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65
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LOGGED BY

S. Ward

Page

48.391148 -114.136865
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0.0

0.1

0.4

0.9

0.6

0.1

0.1

0.6

0.1

0.2

0.8

1.1

0.2

0.2

3.0

0.2

0.2

0.1

5 ft recovery
Sample CFMW-042-SO-0-0.5
and CFMW-042-SO-0-0.5-Pb
collected
Sample CFMW-042-SO-0.5-2
collected
5 ft recovery

5 ft recovery

Sample
CFMW-042-SO-10-12
collected

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

2 ft recovery

4 ft recovery

3 ft recovery

5 ft recovery

End of boring at 60 ft bls

Grout

50' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Dark brown, fine SAND, some Silt, trace
gravel and topsoil; moist (loose).
Brown, fine to medium SAND, some
coarse Gravel, little Cobble and Silt; moist.
Brown to gray, coarse SAND, some coarse
Gravel, trace cobble and crushed rock; dry
to moist.

Gray, fine SAND, some coarse Gravel and
Crushed rock, trace cobble; dry.
Brown to gray, fine SAND and GRAVEL,
little Cobble and Crushed rock; dry.
Brown, medium to coarse GRAVEL, some
medium to coarse Sand, little Cobble, trace
silt; moist.
Light brown to gray, fine SAND, some
medium Gravel and Crushed rock, little Silt;
dry.

Brown to red, coarse GRAVEL, some fine
Sand and Silt, little Cobble; moist to wet.
Brown to gray, fine to coarse SAND, some
medium to coarse Gravel, little Cobble and
Crushed rock; dry to moist.

Brown with red tint, medium to coarse
SAND, little Gravel, trace cobble and
crushed rock; moist.
Brown to red, medium SAND, some fine to
medium Gravel, little Cobble and Crushed
rock; dry to moist.
Brown with red tint, medium SAND, some
fine to medium Gravel, trace cobble; moist.
Brown to red, medium SAND, some fine to
medium Gravel, little Crushed rock, trace
cobble; moist to wet.
Brown, medium SAND, some fine to
medium Gravel, trace cobble; moist to wet.

Brown, medium to coarse GRAVEL, some
Cobble, little fine to medium Sand; wet
(loose).

Brown, medium to coarse SAND, trace
gravel; wet (loose).

Brown, medium to coarse SAND, little
medium Gravel, trace cobble; wet.

Brown, fine to medium SAND; wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Main Plant Area

Continuous Core 6/16/16-6/18/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-042

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.391642 -114.138887
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1.2

0.4

0.5

0.1

0.3

0.3

0.1

0.1

0.1

2.7

0.5

0.3

0.2

0.1

0.1

0.1

0.2

0.2

1.0

1.0

0.3

0.3

0.9

0.5

0.4

2.5 ft recovery
Sample CFMW-043-SO-0-0.5
collected
Sample CFMW-043-SO-0.5-2
collected

5 ft recovery

5 ft recovery

Sample
CFMW-043-SO-10-12
collected

5 ft recovery

5 ft recovery

3.5 ft recovery

5 ft recovery

5 ft recovery

2.5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

End of boring at 60 ft bls

Grout

50' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Dark brown, fine to medium SAND, some
Silt, little Gravel, trace cobble; moist.
Dark brown, SILT, some fine to medium
Sand, little Gravel, trace cobble; moist.
Brown, fine to medium SAND, some
coarse Gravel, little Cobble and Silt; moist.
Drak brown to brown, fine to medium
SAND, some medium to coarse Gravel,
little Cobble and Silt; moist.
Light brown, fine to medium SAND, Gravel
and Silt, trace cobble; moist.
Brown to gray, fine to medium SAND,
some coarse Gravel, little Crushed rock,
trace silt and cobble; dry.
Brown, fine to coarse GRAVEL, some fine
to medium Sand, little Cobble, trace silt;
moist.
Gray, fine SAND, some Gravel, little
Crushed rock and Cobble; dry.
Brown, medium SAND, some medium
Gravel, little Crushed rock, trace cobble
and silt; moist.
Brown to red, medium to coarse GRAVEL,
some medium Sand, little Cobble and Silt;
moist.
Gray, fine to medium SAND, some coarse
Gravel, little Cobble and Crushed rock; dry.
Brown, GRAVEL and SAND, little Cobble
and Silt; moist.
Brown, medium SAND, little Crushed rock,
trace cobble and grave; dry to moist.
Brown to gray, fine to medium SAND,
some medium to coarse Gravel, little
Cobble, trace crushed rock; moist.
Brown, coarse GRAVEL, some medium
Sand and Cobble; moist.
Brown, medium SAND, trace cobble and
gravel; moist to wet.
Brown, fine to medium SAND, little medium
to coarse Gravel and Cobble, trace silt;
moist.
Brown, fine SAND, little Silt, trace cobble
and fine gravel; dry to moist.
Gray, fine SAND and medium GRAVEL,
little Crushed rock and Silt, trace cobble;
dry.
Brown, medium GRAVEL and medium
SAND, little Cobble and Silt; wet.
Brown, fine SAND, trace gravel; wet.
Brown, fine SAND; wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

West Percolation Pond

Continuous Core 6/15/16-6/16/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-043

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5
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60

LOGGED BY

S. Ward

Page

48.393775 -114.140008
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

4 ft recovery
Sample
CFMW-044a-SO-0-0.5 and
CFMW-044a-SO-0-0.5-Pb
collected
Sample
CFMW-044a-SO-0.5-2
collected
8 ft recovery

Sample
CFMW-044a-SO-10-12
collected

9 ft recovery

8 ft recovery

6 ft recovery

10 ft recovery

Grout

100' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND and fine to
medium GRAVEL, some coarse Gravel,
little Cobble and Silt; dry.

Brown, fine to coarse SAND and fine to
coarse GRAVEL, little Cobble and Silt; dry.

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Silt and Cobble; dry.

Brown, fine to coarse SAND, some fine to
coarse Gravel, trace cobble; dry.

Brown, fine to coarse SAND, little fine to
medium Gravel; dry.

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Cobble; dry.

Brown, fine to coarse SAND and fine to
medium GRAVEL; dry.

Brown, fine to coarse GRAVEL, trace fine
to coarse sand; moist.

Brown, fine to coarse SAND, some fine
medium Gravel; moist to wet.

Brown, fine to medium SAND, trace silt;
wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

West Percolation Pond

Continuous Core 7/20/16-7/22/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEftSlotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0
SCREEN:CASING MAT./DIA.

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-044a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page

48.393324 -114.141918
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

Sample
CFMW-044a-SO-49-54
collected
15 ft recovery

15 ft recovery

15 ft recovery

15 ft recovery

Grout

100' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Brown, fine to medium SAND, trace silt;
wet. (continued)

Brown, medium GRAVEL; wet.

Brown, fine to medium SAND, trace silt;
wet.

Brown, fine SAND, some medium Sand,
little Silt; wet.

Brown, fine SAND and SILT, trace clay;
wet (soft).

Brown to light gray, fine SAND and SILT,
trace clay; wet (medium stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-044a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page

48.393324 -114.141918
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0.0

0.0

0.0

0.0

0.0

0.0

20 ft recovery

15 ft recovery

15 ft recovery

Well Plug

Bentonite

Grout

Brown to light gray, fine SAND and SILT,
trace clay; wet (medium stiff). (continued)

Light gray, fine SAND and SILT, trace clay;
wet (medium stiff).

Brown to light gray, fine SAND and SILT,
trace clay; wet (medium stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-044a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page

48.393324 -114.141918
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

15 ft recovery

Grout

Brown to light gray, fine SAND and SILT,
trace clay; wet (medium stiff). (continued)

Light gray, fine SAND and SILT, trace clay;
wet (medium stiff).

Light gray to light brown, fine SAND and
SILT, some high plasticity Clay and fine to
medium Gravel; moist (stiff).

Light gray to light brown, fine SAND and
SILT, some high plasticity Clay and fine to
medium Gravel, litlte medium to coarse
Sand, trace cobble; moist (stiff).

Light brown, fine SAND and SILT, some
high plasticity Clay and fine Gravel, trace
medium to coarse sand; moist (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-044a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

8 ft recovery

8 ft recovery

10 ft recovery

11 ft recovery

15 ft recovery

Grout

Brown to tan, fine to coarse SAND and
SILT, some high plasticity Clay and fine to
coarse Gravel; dry (very stiff).

Brown, fine GRAVEL and SILT, some
medium to coarse Gravel and fine to
coarse Sand, little Clay, trace cobble; wet
(dense).
Brown, coarse SAND, some fine Gravel,
little Silt, trace clay; wet (medium dense).

Brown, fine SAND and SILT, some high
plasticity Clay and fine Gravel; moist (stiff).

Brown to tan, fine SAND and SILT, some
fine Gravel, little Clay; wet (medium stiff).
Light gray to light brown, fine SAND and
SILT, some fine to medium Gravel and low
plasticity Clay, little medium to coarse
Sand; moist (stiff).

Brown to light gray, fine SAND and SILT,
some low plasticity Clay and fine to
medium Gravel, little medium to coarse
Sand; dry (stiff).

Brown, fine to coarse SAND and SILT,
some Clay and fine to coarse Gravel; moist
(very stiff).

Brown, fine SAND amd SILT, some Clay
and fine to coarse Gravel, little medium to
coarse Sand; dry (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-044a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

225
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235

240

245
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255

260

265

270

275

LOGGED BY

A. Hoffmann
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0.0

0.0

8 ft recovery

End of boring at 300 ft bls

Grout

Brown, fine GRAVEL and SILT, some Clay
and fine to coarse Sand, litle medium to
coarse Gravel; wet (dense). (continued)

Brown, coarse SAND, some fine to
medium Sand and Silt, little Clay and
medium Gravel; wet (medium dense).

Brown, fine GRAVEL and SILT, some fine
to coarse SAND and medium Gravel, little
Clay; moist (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-044a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

280

285

290

295

300

LOGGED BY

A. Hoffmann
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Grout

86' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Refer to geologic log for adjacent deep
monitoring well CFMW-045a for lithology.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Rectifier Yards

Continuous Core 8/15/16-8/16/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted PVCTYPE 2-inchPVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-045

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

6 ft recovery

10 ft recovery

10 ft recovery

10 ft recovery

7 ft recovery

10 ft recovery

Grout

150' of
Schedule 40
PVC Riser

Dark brown, fine to coarse SAND and fine
GRAVEL, little Silt; moist.

Brown, fine to coarse GRAVEL, little fine to
coarse Sand; dry.

Brown, fine to coarse SAND and fine to
medium GRAVEL, trace silt; dry.

Brown, fine to coarse GRAVEL, little fine to
coarse Sand; dry.

Brown, fine to coarse SAND and fine to
coarse GRAVEL, little Silt, trace cobble;
moist.

Brown, fine to coarse SAND; dry.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Rectifier Yards

Continuous Core 8/12/16-8/16/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted PVCTYPE 2-inchPVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-045a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

13 ft recovery

15 ft recovery

15 ft recovery

15 ft recovery

Grout

150' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND; dry.
(continued)

Brown, fine to coarse SAND, little Silt; dry.

Brown, fine to coarse SAND; dry

Brown, fine to coarse SAND, trace silt;
moist.

Brown, medium SAND, some fine to
coarse Sand, trace silt; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-045a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

15 ft recovery

Grout

150' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Brown, medium SAND, some fine to
coarse Sand, trace silt; wet. (continued)

Brown, fine to coarse SAND, little Silt; wet.

Grey to brown, fine to coarse SAND, little
Silt; wet.

Grey to brown, fine to coarse SAND, trace
silt; wet.
Grey to brown, fine to coarse SAND, some
Silt, trace clay; wet (loose).

Grey to brown, fine to coarse SAND, trace
silt; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-045a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

25 ft recovery

Grout

Grey to brown, fine to coarse SAND, trace
silt; wet. (continued)

Brown, CLAY, some Silt, trace fine sand;
wet (stiff).

Grey to brown, fine to coarse SAND, some
Silt, trace clay; wet (loose).

Grey to brown, fine to coarse SAND, trace
silt; wet (loose).

Grey to brown, fine to coarse SAND, some
Silt, trace clay; wet (loose).

Grey to brown, fine SAND and SILT, little
Clay; wet (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-045a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

13 ft recovery

7 ft recovery

5 ft recovery

Grout

Grey to brown, fine SAND and SILT, little
Clay; wet (stiff). (continued)

Brown to grey, fine SAND and SILT, some
Clay, trace fine gravel; wet (stiff).

Grey CLAY and SILT, little fine to medium
Gravel, trace cobble, trace fine to coarse
sand; wet (stiff).

Grey, fine to coarse SAND, some Clay,
some Silt, little fine to medium Gravel; wet
(loose).

Grey, fine to coarse SAND, some Clay,
some Silt, little fine to medium gravel; dry
(stiff).

Brown to tan, fine to coarse SAND, some
Silt, some Clay, little fine to medium
Gravel, trace cobble; dry (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-045a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

10 ft recovery

9 ft recovery

Bottom of boring at 300 ft bls

Grout

Brown to tan, fine to coarse SAND, some
Silt, some Clay, little fine to medium
Gravel, trace cobble; dry (stiff). (continued)
Brown, fine to coarse SAND, some Silt,
some Clay, little fine to medium Gravel; dry
(stiff).

Brown, fine to coarse SAND, some Silt,
some Clay, little fine to medium Gravel; dry
(stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-045a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

280
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300

LOGGED BY

A. Hoffmann
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0.1

0.2

0.1

0.4

0.0

1.1

0.4

0.1

0.2

0.1

0.2

0.2

2.2

0.4

5 ft recovery
Sample CFMW-047-SO-0-0.5
collected
Sample CFMW-047-SO-0.5-2
collected

2.5 ft recovery

5 ft recovery

Sample
CFMW-047-SO-10-12
collected

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

2.5 ft recovery

5 ft recovery

Grout

110' of
Schedule 40
PVC Riser

Brown, fine to medium SAND, some fine to
coarse Gravel, little Silt, trace cobble;
moist.
Dark brown, fine to medium SAND, some
fine to coarse Gravel and Silt, little Cobble;
moist.
Brown, fine to medium SAND, some fine to
coarse Gravel, little Silt and Cobble; dry to
moist.
Brown, coarse GRAVEL, some fine Sand
and Cobble, little Silt; dry.

Brown, fine to medium SAND, some fine to
coarse Gravel, trace silt and cobble; moist.

Brown with red tint, fine to coarse SAND,
some fine to coarse Gravel, trace cobble;
moist.

Brown, fine to coarse GRAVEL, little
medium to coarse Sand, trace cobble and
silt; moist.
Brown, fine to coarse SAND, some fine to
coarse Gravel, little Silt, trace cobble;
moist.

Brown, fine to medium SAND, some fine to
coarse Gravel, trace cobble; moist.

Brown, fine to medium SAND and fine to
coarse GRAVEL, little Silt, trace cobble;
moist to wet.

Brown to gray, fine to coarse GRAVEL,
some fine to coarse Sand, little Cobble;
moist to wet.

Brown to gray, fine to coarse SAND, some
fine to coarse Gravel, little Crushed rock
and Silt; dry.

Brown to gray, fine to medium SAND,
some fine to coarse Gravel, little Crushed
rock, trace cobble and silt; moist.

Brown, fine to medium SAND, little Silt,
trace cobble and gravel; moist.

Brown to gray, SAND, some fine to
medium Gravel and Crushed rock, little
Cobble and Silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Rectifier Yards

Continuous Core 6/21/16-6/22/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 3

LOCATION

APPROVED BY

CFMW-047

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.3

0.1

1.4

0.6

1.1

0.5

0.5

0.2

0.2

0.0

2.0

0.1

0.1

0.0

0.2

2.5 ft recovery

5 ft recovery

5 ft recovery

No recovery

5 ft recovery

5 ft recovery, orange staining

5 ft recovery

Orange staining

5 ft recovery

5 ft recovery

2.5 ft recovery

5 ft recovery

5 ft recovery

Grout

110' of
Schedule 40
PVC Riser

Bentonite Plug

Gray to brown, fine to medium SAND, little
fine to medium Gravel and Crushed rock,
trace cobble; dry.

Brown, fine to medium SAND, little fine to
medium Gravel, trace cobble; moist.

Gray to brown, fine to coarse SAND, some
medium to coarse Gravel, little Silt and
Crushed rock, trace cobble; dry.

No recovery.

Gray to brown, fine to medium SAND,
some medium to coarse Gravel, little Silt
and Crushed rock, trace cobble; dry.

Brown to gray, fine to medium SAND,
some fine to medium Gravel, little Crushed
rock; dry to moist.

Brown, fine to medium SAND, some fine
Gravel, trace cobble and silt; moist.

Gray, fine SAND, some fine to medium
Gravel, little Crushed rock and Silt; dry.

Brown, fine SAND, little Silt; moist to wet.

Brown, fine SAND, trace silt; moist.

Brown, fine SAND, trace coarse gravel;
moist to wet.

Brown, fine SAND, little Gravel; moist to
wet.
Brown, fine SAND; wet.

Brown, fine SAND; moist to wet.

Brown, fine SAND; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 3
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2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.1

0.2

0.1

0.0

5 ft recovery

5 ft recovery

End of boring at 120 ft bls

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Brown, fine SAND; wet. (continued)

Brown, fine SAND; moist to wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 3

LOCATION

APPROVED BY

CFMW-047

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

110
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LOGGED BY

S. Ward
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0.1

0.0

0.0

0.0

0.0

0.2

0.0

0.1

0.0

0.2

6 ft recovery
Sample
CFMW-049a-SO-0-0.5
collected
CFMW-049a-SO-0-0.5-Pb
collected
Sample
CFMW-049a-SO-0.5-2
collected
7 ft recovery

Sample
CFMW-049a-SO-10-12
collected

10 ft recovery

10 ft recovery

10 ft recovery

10 ft recovery

Grout

138' of
Schedule 40
PVC Riser

Dark brown, fine to medium SAND, little
Silt, little medium to coarse Gravel; moist,
loose
Dark brown, fine SAND, little fine Gravel;
moist loose
Brown to dark grey, medium to coarse
GRAVEL, some fine to medium SAND,
little clay, trace cobble; dense, moist
Brown, medium to coarse GRAVEL, some
medium SAND, little Cobble, trace clay;
moist, loose

Brown to grey, fine to medium SAND,
some medium to coarse Gravel, little Silt,
trace cobble; moist, dense

Light brown/grey SILT, some fine Sand,
some medium to coarse Gravel; moist, soft

Brown, coarse SAND, some fine Gravel,
trace cobble; moist, loose

Dark brown to grey, medium to course
SAND, some fine to coarse Gravel, little
Silt; moist, loose

Brown, fine to coarse SAND, some fine to
medium Gravel, little Silt, trace cobble;
moist, loose

Light grey to brown, fine to medium SAND,
some fine to coarse Gravel, little Silt; moist,
dense

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Rectifier Yards

Continuous Core 8/20/16-8/25/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-049a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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S. Ward
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0.3

0.1

0.3

0.0

0.2

0.2

0.0

0.2

0.0

0.6

0.2

7 ft recovery

11 ft recovery

9 ft recovery

10 ft recovery

10 ft recovery

8 ft recovery

Grout

138' of
Schedule 40
PVC Riser

Light grey to brown, fine to medium SAND,
some fine to coarse Gravel, little Silt; moist,
dense (continued)

Light grey, medium to coarse GRAVEL,
some fine Sand, little crushed Rock, trace
cobble; dry, loose

Grey to brown, fine to coarse GRAVEL,
some fine to medium Sand, little Cobble,
trace silt; moist, dense

Light grey, fine to coarse SAND, some fine
to medium Gravel, little pulverized Rock;
dry, loose
Light grey, fine to coarse GRAVEL, some
fine to medium SAND, little pulverized
Rock; moist to dry, loose

Light brown/slight orange, fine to coarse
SAND, some fine Gravel, little Silt, trace
cobble; moist, loose

Light grey, fine to medium SAND, little fine
to medium Gravel, little pulverized Rock;
dry to moist, loose

Brown, fine to medium SAND, trace fine
gravel; moist to wet, loose
Light brown, SILT, some fine to medium
SAND, trace fine gravel; moist, soft

Light grey, fine to medium SAND and
GRAVEL, some pulverized Rock, trace
cobble; dry, loose

Light brown to grey, fine SAND and
medium to coarse GRAVEL, little
pulverized Rock, trace cobble, trace silt;
moist, loose to dense

Light grey, fine SAND, some pulzerived
Rock, some fine to medium Gravel, little
Cobble; dry, loose

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-049a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.5

0.0

0.1

0.0

0.1

0.3

0.2

0.0

0.1

0.2

8 ft recovery

Sample
CFMW-049a-SO-112-117
collected

9 ft recovery

9 ft recovery

3 ft recovery

7 ft recovery

7" Conductor casing set to
150 ft bls

12 ft recovery

138' of
Schedule 40
PVC Riser

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Grout

Brown to gray, fine SAND and fine to
coarse GRAVEL, trace cobble; moist,
dense (continued)

Brown, fine SAND and fine to medium
GRAVEL, little Cobble; wet, loose

Brown, fine to medium SAND, trace silt,
trace gravel; wet, loose

Brown, fine to medium SAND, some fine to
coarse Gravel, little Silt, trace cobble; moist
to wet, dense

Brown, fine to medium SAND and
GRAVEL, trace cobble; wet, loose

Brown, fine to coarse SAND, some
medium to coarse GRAVEL, some Silt,
trace cobble; wet, dense

Grey, fine to medium GRAVEL, some
medium to coarse SAND, little Silt, little
Cobble; moist to wet, loose
Light brown/slight orange, SILT, little fine to
medium Gravel, little low plasticity Clay; dry
to moist, stiff

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-049a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY
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0.8

0.7

0.3

0.1

0.1

0.0

0.0

0.0

0.2

0.1

8 ft recovery

15 ft recovery

10 ft recovery

4 ft recovery

9 ft recovery

12 ft recovery

Grout

Light brown/slight orange, SILT, trace fine
to medium gravel, trace low plasticity clay;
moist, stiff (continued)

Light brown, SILT, little fine Sand, little fine
to medium Gravel; moist, dense

Light brown/slight orange, SILT, little low
plasticity Clay, little fine Sand, trace fine
gravel; moist, stiff

Light brown/slight orange, SILT, some fine
Gravel, little low plasticity Clay, trace fine
sand; moist, stiff

Light brown/light grey, fine SAND and
SILT, little coarse Gravel, little pulverized
Rock, trace cobble; dry, loose
Light brown, fine SAND and SILT, little fine
to medium Gravel, little pulverized Rock,
trace cobble; dry, loose

Light brown, fine SAND and SILT, some
pulverized Rock, little fine Gravel; moist to
dry, loose

Light brown SILT, little Clay, little coarse
Sand, trace medium gravel; moist, stiff

Brown/slight red, SILT, little Clay, trace fine
gravel; moist, stiff

Orange brown, SILT, little Clay, trace fine
gravel; moist, stiff

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-049a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.3

0.2

0.2

0.2

0.2

0.5

0.0

0.3

0.4

0.7

0.2

0.0

0.2

10 ft recovery

8 ft recovery

10 ft recovery

15 ft recovery

9 ft recovery

Grout

Orange brown, SILT, little Clay, trace fine
gravel; moist, stiff (continued)

Brown/slight red, SILT, little Clay, trace fine
gravel; moist, soft to stiff

Brown/slight red to orange, SILT, little
medium to coarse Gravel, little fine Sand;
moist, stiff

Brown, SILT, little fine Gravel, little fine
Sand; moist, soft to stiff

Grey, fine to coarse SAND, some
pulverized Rock, some fine to medium
Gravel; dry, loose
Light brown, fine SAND and SILT, little fine
to edium Gravel; moist, soft to stiff

Light brown, fine SAND and SILT, some
fine Gravel; moist, soft

Brown, SILT, little fine Gravel, trace clay;
moist, stiff

Grey, fine SAND, some pulverized Rock,
little fine Gravel, little Cobble; dry, loose
Brown/slight orange, SILT, little fine to
medium Gravel; moist, stiff
Brown, SILT, some fine to medium Gravel,
little fine Sand; moist, stiff
Light brown/slight orange, SILT, little Clay,
trace fine to medium gravel, trace fine
sand; moist, stiff

Light brown, SILT, little fine to medium
Gravel, trace low plasticity clay; moist, stiff

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-049a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.1

0.1

0.0

9 ft recovery

3 ft recovery

6 ft recovery

End of boring at 300 ft bls

Grout

Light brown, SILT, little fine to medium
Gravel, trace low plasticity clay; moist, stiff
(continued)

Light brown, SILT, little fine Sand, trace
fine gravel, trace clay; dry to moist, soft
where silt fractured

Brown/slight orange, SILT, little Clay, trace
fine gravel; moist, stiff

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-049a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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1.7

0.5

5.5

5.5

0.1

0.5

2.0

1.0

0.4

0.7

0.7

1.4

0.3

0.2

0.1

0.1

0.1

0.1

0.3

0.2

0.5

0.5

0.5

0.2

5 ft recovery
Sample CFMW-050-SO-0-0.5
and CFMW-050-SO-0-0.5-Pb
collected
Sample CFMW-050-SO-0.5-2
collected

5 ft recovery

5 ft recovery

Sample
CFMW-050-SO-10-12
collected

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

Black and orange staining

5 ft recovery

5 ft recovery

Grout

110' of
Schedule 40
PVC Riser

Dark brown, fine to medium SAND, some
Silt, little fine Gravel and Topsoil; moist.
Dark brown, fine to medium SAND, some
fine to coarse Gravel and Silt, trace cobble;
moist.
Dark brown to black, fine to coarse
GRAVEL, some fine Sand and Silt, trace
cobble; moist (dense).
Brown, medium to coarse GRAVEL, some
fine Sand, little Silt, trace cobble; moist
(dense).
Brown, coarse GRAVEL, some Cobble,
little fine to coarse Sand and Silt; moist.
Brown, coarse SAND, some fine to
medium Gravel, trace cobble; moist.
Gray to brown, fine to medium GRAVEL,
some fine to medium Sand and Cobble;
moist.
Gray to red, fine to medium GRAVEL,
some fine to coarse Sand, little Cobble and
Crushed rock; dry.
Brown, coarse SAND, some fine to
medium Gravel, little Crushed rock, trace
silt and cobble; moist.

Brown to gray, fine to medium GRAVEL,
some fine to medium Sand, little Silt, trace
cobble; dry to moist.
Gray, fine to coarse GRAVEL, some fine to
medium Sand, trace silt; dry to moist.

Brown, fine to medium GRAVEL, some fine
Sand, little Silt, trace cobble; moist to wet.

Brown to red, fine to medium SAND, some
fine to medium Gravel, trace silt and
cobble; moist.
Brown, medium SAND, some fine to
coarse Gravel and Cobble, little Silt; moist.
Brown, fine to coarse GRAVEL, some
medium Sand, trace cobble, silt and
crushed rock; moist.

Brown, coarse GRAVEL, some fine Sand
and Cobble, little Silt; mosit to wet.
Brown, coarse SAND, some fine to coarse
Gravel, little Silt, trace cobble; moist.

Brown, fine to medium GRAVEL, little
Crushed rock and Silt; dry to moist.

Gray, fine to medium SAND, some fine
Gravel, little Crushed rock, trace silt; dry.

Brown, fine to coarse GRAVEL, some
coarse Sand, trace cobble and silt; moist to
wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Main Plant Area

Continuous Core 6/22/16-6/24/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 3

LOCATION

APPROVED BY

CFMW-050

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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S. Ward
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1.0

0.0

0.0

0.0

0.0

0.7

0.6

0.3

1.1

0.5

0.0

0.9

0.8

1.0

0.8

1.1

3.0

0.7

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

4 ft recovery

5 ft recovery

5 ft recovery
Purple staining

Purple staining

5 ft recovery

5 ft recovery

Grout

110' of
Schedule 40
PVC Riser

Bentonite Plug

Gray, fine to medium GRAVEL, some fine
to medium Sand, little Crushed rock, trace
cobble; dry. (continued)

Brown, fine SAND, trace gravel and silt; dry
to moist.

Brown, fine SAND, little fine to medium
Gravel and Silt; dry to moist.
Gray, fine GRAVEL, some fine to medium
Sand, little Silt and Crushed rock; dry.

Brown, fine SAND, little Silt, trace gravel;
dry to moist.

Gray, fine to medium GRAVEL, some fine
to medium Sand, little Crushed rock, trace
cobble and silt; dry.

Brown, fine to medium GRAVEL, some fine
to medium Sand, little Silt, trace cobble; dry
to moist.

Gray, fine SAND, some fine to medium
Gravel, little Silt, trace cobble; dry.

Gray to brown, medium to coarse
GRAVEL, some fine to coarse Sand, little
Silt, trace cobble; moist.
Gray, fine SAND, some fine to medium
Gravel, little Silt, trace cobble; dry.
Gray, fine to medium GRAVEL, some fine
to medium Sand, little Crushed rock, trace
silt and cobble; dry.

Gray, fine SAND, some fine Gravel and
Crushed rock, trace cobble; dry.

Brown, coarse SAND, some fine to coarse
Gravel, some Silt, trace cobble; moist to
wet.

Brown to gray, fine to coarse GRAVEL,
some fine to coarse Sand, little Silt, trace
cobble; dry to moist.
Brown to gray, fine to coarse SAND, some
fine Gravel, little Silt and Crushed rock; dry
to moist.

Brown, fine SAND, trace gravel; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 3
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APPROVED BY

CFMW-050

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.9

0.2

0.3

1.6

0.2

5 ft recovery
Black staining

5 ft recovery

End of boring at 120 ft bls

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Brown, fine SAND, trace gravel; wet.
(continued)

Brown with black staining, fine SAND, trace
gravel; wet.

Brown, fine SAND, trace silt; wet (dense).

Brown, fine to medium SAND, trace silt and
gravel; wet.

Brown, fine to medium SAND, trace silt;
wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 3

LOCATION

APPROVED BY

CFMW-050

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

110
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LOGGED BY

S. Ward

Page

48.389354 -114.128187
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

4 ft recovery
Sample
CFMW-053a-SO-0-0.5
collected
CFMW-053a-SO-0-0.5-Pb
collected
Sample
CFMW-053a-SO-0.5-2
collected
10 ft recovery

Sample
CFMW-053a-SO-10-12
collected

5 ft recovery

9 ft recovery

7 ft recovery

11 ft recovery

10 ft recovery

Grout

150' of
Schedule 40
PVC Riser

Dark brown, fine to coarse SAND and fine
to medium GRAVEL, some coarse Gravel,
trace cobble; moist (loose).
Brown, medium GRAVEL, some fine and
coarse Gravel, little fine to coarse Sand;
dry (loose).

Brown, medium GRAVEL, some fine and
coarse Gravel, little fine to coarse Sand,
trace silt and cobble; dry (loose).

Brown, fine to medium GRAVEL, some fine
to coarse Sand, little coarse Gravel, trace
cobble and silt; dry (loose).

Brown, fine to coarse GRAVEL, some fine
to coarse Sand, little Cobble, trace silt and
pulverized cobble; dry (loose).

Brown, fine to coarse GRAVEL and fine to
coarse SAND, some pulverized Cobble; dry
(loose).

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Cobble, trace silt; dry
(loose).

Brown, fine to coarse SAND and fine to
coarse GRAVEL, some pulverized

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Rod Mill

Continuous Core 8/17/16-8/19/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-053a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

10 ft recovery

Sample
CFMW-053a-SO-59-64
collected

16 ft recovery

16 ft recovery

16 ft recovery

Grout

150' of
Schedule 40
PVC Riser

Cobble/Boulder, trace silt; dry (loose).
Brown, fine to coarse SAND, some fine
Gravel, little Silt, trace medium to coarse
gravel; moist (loose). (continued)
Brown, fine to coarse SAND, little fine
Gravel; moist (loose).
Brown, fine to medium SAND, little Silt; wet
(loose).

Brown, fine to medium SAND, trace silt;
wet (loose).

Brown, fine to medium SAND, little Silt; wet
(loose).

Brown, fine to medium SAND, some Silt;
wet (loose).

Brown, fine SAND, some Silt, little medium
Sand, trace clay; wet (medium dense/stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-053a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

15 ft recovery

16 ft recovery

15 ft recovery

15 ft recovery

150' of
Schedule 40
PVC Riser

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Brown, fine SAND, some Silt, little medium
Sand, trace clay; wet (medium dense/stiff).
(continued)

Light gray, fine SAND and SILT, little high
plasticity Clay; wet (medium dense/stiff).

Light gray/light brown, fine SAND and
SILT, trace high plasticity clay; wet
(medium stiff/dense).

Light gray/light brown, fine to medium
SAND, some Silt, trace high plasticity clay;
wet (medium dense/stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-053a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

10 ft recovery

10 ft recovery

15 ft recovery

15 ft recovery

Bentonite

Grout

Light gray/light brown, fine to medium
SAND, some Silt, trace high plasticity clay;
wet (medium dense/stiff). (continued)

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-053a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

15 ft recovery

15 ft recovery

20 ft recovery

15 ft recovery

Grout

Light brown/light gray, fine SAND and
SILT, some high plasticity clay; wet
(medium stiff/dense). (continued)

Light gray/light brown, fine SAND and
SILT, some high plasticity Clay, trace
medium sand; wet (medium dense/stiff).

Light gray/light brown, fine SAND and
SILT, some high plasticity Clay; wet
(medium dense/stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-053a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

9 ft recovery

End of boring at 300 ft bls

Grout

Light gray/light brown, fine SAND and
SILT, some high plasticity Clay; wet
(medium dense/stiff). (continued)

Light gray/light brown, fine to coarse
SAND, little Silt, trace clay and fine gravel;
wet (loose).

Light brown/light gray, fine to medium
SAND and SILT, little coarse Sand, trace
high plasticity clay and fine gravel; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-053a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

280

285

290

295

300

LOGGED BY

A. Hoffmann
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0.0

0.4

0.4

0.4

0.1

3.0

1.7

0.0

0.1

0.3

3.0

0.1

1.2

1.4

1.0

1.0

1.0

1.8

0.7

0.7

0.5

0.5

0.7

2 ft recovery
Sample CFMW-054-SO-0-0.5
collected
Sample CFMW-054-SO-0.5-2
collected, black staining

5 ft recovery

2.5 ft recovery

Sample
CFMW-054-SO-10-12
collected

3 ft recovery

5 ft recovery

Red staining

5 ft recovery

2.5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

Yellow-orange staining

Grout

75' of
Schedule 40
PVC Riser

Dark brown, fine to medium SAND, some
medium Gravel, trace cobble and silt;
moist.
Brown to gray, fine to coarse GRAVEL,
some medium to coarse Sand, little
Cobble, trace silt; moist.

Brown to gray, GRAVEL and COBBLE,
little fine to medium Sand; dry to moist
(loose).
Gray, medium to coarse GRAVEL and
COBBLE, little fine to coarse Sand and
Crushed rock; moist.

Gray, fine SAND and CRUSHED ROCK,
little Gravel and Cobble; dry (loose).

Gray, medium to coarse SAND, some
Cobble; moist.

Gray, medium GRAVEL, some fine Sand,
little Cobble; dry.

Gray, medium to coarse GRAVEL, some
fine to coarse Sand, little Cobble, trace silt;
dry.

Gray, fine SAND, some medium to coarse
Gravel and Crushed rock, trace cobble;
dry.
Brown to gray, coarse GRAVEL, some
medium to coarse Sand, little Cobble and
Crushed rock; dry.

Brown to reddish brown, fine to medium
SAND, little fine to medium Gravel, trace
cobble and silt; moist.

Brown, medium to coarse SAND, little fine
to coarse Gravel, trace cobble; moist to
wet.

Brown, medium to coarse SAND, some
fine to medium Gravel, trace cobble and
silt; moist to wet.
Brown to gray, medium SAND, some fine
to medium Gravel, trace cobble and
crushed rock; moist to wet.

Brown to gray, fine SAND, little Gravel and
Crushed rock, trace silt; dry.
Brown, coarse GRAVEL and COBBLE, little
medium Sand, trace silt; moist.
Brown, medium SAND, some medium to
coarse Gravel, little Cobble; moist to wet.
Gray, fine SAND, some medium Gravel,
little Crushed rock; dry.
Brown, medium SAND; wet.
Brown, medium SAND, some coarse
Gravel, trace cobble; moist to wet.
Gray, fine SAND, some Crushed rock, little

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Rod Mill

Continuous Core 6/20/16-6/21/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-054

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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S. Ward
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0.7

1.0

1.9

1.6

0.7

2.2

2.2

0.4

0.4

0.0

5 ft recovery

No recovery

1 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

End of boring at 85 ft bls

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

medium Gravel; dry.
Brown to gray, medium to coarse SAND,
little fine Gravel, trace cobble; moist.
Gray, fine to coarse SAND, some fine to
medium Gravel, little Crushed rock; dry.
Brown to gray, fine to coarse GRAVEL,
some fine to coarse Sand and Cobble,
trace silt; moist.
No recovery.

Brown, medium to coarse SAND, some
medium to coarse Gravel, little Silt, trace
cobble; moist.

Brown, medium to coarse SAND, little fine
Gravel, trace cobble; wet.

Brown, fine SAND; wet.

Brown, fine SAND, little Silt; wet.

Brown, fine to medium SAND; wet (loose).

Brown, fine to medium SAND, little Silt;
wet.

Brown, medium SAND, trace gravel; wet
(loose).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-054

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

6 ft recovery
Sample
CFMW-056a-SO-0-0.5 and
CFMW-056a-SO-0-0.5-Pb
collected
Sample
CFMW-056a-SO-0.5-2
collected
10 ft recovery

Sample
CFMW-056a-SO-10-12
collected

8 ft recovery

8 ft recovery

10 ft recovery

Sample
CFMW-056a-SO-37-42
collected

8 ft recovery

Grout

125' of
Schedule 40
PVC Riser

Dark brown, fine to coarse SAND, little Silt
and Organics, trace fine gravel; dry.
Brown, fine to coarse SAND, little Silt, trace
organics and fine gravel; dry.
Brown, fine to coarse SAND and GRAVEL
(rounded), little Cobble; dry.

Brown, fine to coarse SAND and fine to
coarse GRAVEL (rounded), some Cobble;
dry.

Brown, fine to coarse SAND, some fine to
coarse Gravel (rounded); dry.

Brown, fine to coarse SAND and fine
GRAVEL (angular), some medium to
coarse Gravel (rounded), trace cobble; dry.

Brown, fine to coarse SAND, little fine to
coarse Gravel (angular); dry.

Brown, fine to coarse SAND, little fine to
coarse Gravel; dry to moist.

Brown, fine to medium GRAVEL, little fine
to coarse Sand; wet.
Brown, fine to coarse SAND, trace fine to
medium gravel; moist to wet.

Brown, fine to coarse SAND; wet.

Brown to light gray, fine to coarse SAND,
trace silt; wet.

Brown, fine to medium SAND, trace silt;
wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Aluminum City

Continuous Core 7/15/16-7/19/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-056a

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

12 ft recovery

Grout

125' of
Schedule 40
PVC Riser

Brown, fine to medium SAND, trace silt;
wet (loose). (continued)

Brown, fine SAND, some Silt; wet (loose).

Brown, fine to medium SAND, trace silt;
wet (loose).
Brown to light brown, fine SAND and SILT,
trace clay; wet (loose).

Light brown to light gray, fine SAND and
SILT, some Gravel, little Clay; wet (medium
stiff).

Light gray to brown, fine SAND and SILT,
trace clay and medium gravel; moist (soft).

Light brown to light gray, fine SAND and
SILT, some medium to coarse Gravel, little
Clay; wet (medium stiff).

Light brown to light gray, fine SAND and
SILT, some Clay and medium Gravel, trace
cobble; moist to wet (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-056a

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.0

0.0

0.0

0.0

0.0

8 ft recovery

7" Conductor casing set to
120 ft bls
11 ft recovery

17 ft recovery

17 ft recovery

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Grout

Light brown to light gray, fine SAND and
SILT, some Clay and medium Gravel, trace
cobble; dry (stiff). (continued)

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, little
Clay; moist to wet (medium dense).

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, little
Clay; moist to dry (dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-056a

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

13 ft recovery

Grout

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, little
Clay; moist (dense).

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel and
Cobble, little Clay; moist (dense).

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to caorse Gravel, little
Clay and Cobble; moist to wet (medium
dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-056a

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

13 ft recovery

7 ft recovery

14 ft recovery

7 ft recovery

11 ft recovery

3 ft recovery

Grout

Dark orange-brown to tan, fine to coarse
SAND and SILT, some Clay and fine to
coarse Gravel, little Cobble; dry (very stiff).
(continued)
Orange-brown to tan, fine to coarse SAND
and SILT, some Clay and fine to coarse
Gravel, little Cobble; moist (stiff).

Dark orange-brown, fine to coarse SAND,
some Silt and fine to coarse Gravel, little
Clay and Cobble; moist to wet (medium
dense).

Dark orange-brown, fine to coarse SAND,
some Silt and fine to coarse Gravel, little
Clay and Cobble; moist (dense).

Dark orange-brown, fine to coarse SAND
and SILT, some Clay and fine to coarse
Gravel, little Cobble; dry (stiff).

Dark orange-brown, fine to coarse SAND,
some Silt and fine to coarse Gravel, little
Clay and Cobble; moist to wet (medium
dense).

Brown to dark gray, fine to coarse SAND
and SILT, some Clay and fine to coarse
Gravel, little Cobble; dry (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-056a

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

225

230

235

240

245

250

255

260

265

270

275

LOGGED BY

A. Hoffmann

Page
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0.0

14 ft recovery

End of boring at 294 ft bls

Grout

Brown to dark gray, fine to coarse SAND
and SILT, some Clay and fine to coarse
Gravel, little Cobble; moist (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-056a

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

280

285

290

LOGGED BY

A. Hoffmann
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Grout

40' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Refer to geologic log for adjacent deep
monitoring well CFMW-056a for lithology.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Aluminum City

Continuous Core 7/19/16-7/19/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-056b

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.8

0.6

0.2

0.0

0.0

0.0

0.0

0.2

0.1

0.0

0.0

6 ft recovery
Sample
CFMW-057a-SO-0-0.5
collected
Sample
CFMW-057a-SO-0.5-2
collected

8 ft recovery

Sample
CFMW-057a-SO-10-12
collected

9 ft recovery

5 ft recovery

15 ft recovery

Sample
CFMW-057a-SO-30-35
collected

15 ft recovery

Grout

128' of
Schedule 40
PVC Riser

Dark brown, fine to medium SAND, trace
silt and organics; dry.
Brown, fine to medium SAND, trace silt;
dry.

Brown, fine to medium SAND, some Silt,
little Clay; moist.

Brown, fine to coarse SAND and fine to
medium GRAVEL, little Silt; moist.

Brown, medium GRAVEL; moist.

Brown, fine to coarse SAND and fine to
medium GRAVEL; dry.

Brown, fine to coarse SAND, some fine to
coarse GRAVEL, little Cobble; moist.

Brown, fine to medium SAND; wet.

Brown, fine to coarse SAND, trace medium
gravel; wet.

Brown, fine to medium SAND, trace silt;
wet (medium dense).

Brown, fine to medium SAND, little Silt; wet
(medium stiff).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Aluminum City

Continuous Core 7/27/16-7/30/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-057a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

10 ft recovery

12 ft recovery

Grout

128' of
Schedule 40
PVC Riser

Brown, fine to medium SAND, little Silt; wet
(medium stiff). (continued)

Brown, fine to medium SAND, trace silt;
wet (loose).

Brown, fine to coarse SAND; wet (loose).

Brown, fine SAND, some Silt; wet (medium
stiff).

Brown, fine SAND and SILT, some high
plasticity Clay; wet (medium stiff).

Light gray, fine SAND and SILT, some high
plasticity Clay; wet (medium stiff).

Light gray, fine SAND and SILT, some high
plasticity Clay, little fine Gravel; wet (stiff).

Brown to light gray, fine to coarse SAND,
some fine Gravel, little Silt, trace clay; wet
(loose).

Light brown to light gray, SILT, some low
plasticity Clay and fine to medium Sand,
little fine Gravel; moist (stiff).

Light brown to light gray, SILT, some low
plasticity Clay, little fine Gravel, trace fine
to coarse sand; moist to dry (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-057a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

7" Conductor casing set to
113 ft bls
13 ft recovery

14 ft recovery

16 ft recovery

15 ft recovery

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Light brown to light gray, SILT, some low
plasticity Clay, little fine Gravel, trace fine
to coarse sand; moist to dry (very stiff).
(continued)

Light brown to light gray, SILT, some high
plasticity Clay, little fine to coarse Gravel
and fine to coarse Sand; dry (stiff).

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel and
high plasticity Clay, trace cobble; moist
(stiff).

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel, little
high plasticity Clay, trace cobble; moist to
wet (medium stiff).

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel, little
high plasticity Clay; moist to wet (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-057a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

5 ft recovery

Bentonite

Grout

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel, little
high plasticity Clay; moist to wet (stiff).
(continued)

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel and
high plasticity Clay, trace cobble; moist to
wet (stiff).

Dark orange-brown, fine to coarse SAND
and SILT, some high plasticity Clay and
fine to coarse Gravel; moist (stiff).

Dark orange-brown, fine to coarse SAND
and SILT, some high plasticity Clay and
fine to coarse Gravel; moist to wet (stiff).

Brown, SILT AND CLAY, some fine to
coarse SAND and fine to coarse Gravel,
trace cobble; dry (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-057a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

10 ft recovery

10 ft recovery

13 ft recovery

Grout

Dark orange-brown, fine to coarse
GRAVEL and SILT, some Cobble, little fine
to coarse Sand; wet (medium dense).

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel, little
Cobble and high plasticity Clay; moist to
wet (stiff).

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel, little
Cobble and high plasticity Clay; moist
(stiff).

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel and
high plasticity Clay, little Cobble; dry (stiff).

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel and
low plasticity Clay, little Cobble; moist
(stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-057a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY
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0.0

0.0

16 ft recovery

End of boring at 300 ft bls

Grout

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel and
low plasticity Clay, little Cobble; moist
(stiff). (continued)

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-057a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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Grout

80' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Refer to geologic log for adjacent deep
monitoring well CFMW-059a for lithology.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Aluminum City

Continuous Core 7/26/16-7/27/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-059

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

5 ft recovery
Sample
CFMW-059a-SO-0-0.5 and
CFMW-059a-SO-0-0.5-Pb
collected
Sample
CFMW-059a-SO-0.5-2
collected
10 ft recovery

Sample
CFMW-059a-SO-10-12
collected

6 ft recovery

7 ft recovery

10 ft recovery

8 ft recovery

Grout

158' of
Schedule 40
PVC Riser

Dark brown, fine to coarse SAND, little fine
to medium Gravel and Silt; moist.
Brown, fine to coarse SAND and fine to
medium GRAVEL; dry.
Brown, fine GRAVEL, some fine to coarse
Sand and medium to coarse Gravel; dry.

Brown, fine GRAVEL, some fine to coarse
Sand and medium to coarse Gravel; moist.

Brown, fine to coarse SAND and fine to
coarse GRAVEL, trace cobble; dry.

COBBLE (pulverized); dry.

Brown, medium GRAVEL, trace fine to
coarse sand; dry.

Brown, fine to coarse GRAVEL, some
Cobble (whole and pulverized), little fine to
coarse Sand; dry (loose).

Brown, fine to coarse SAND and fine to
medium GRAVEL, some Cobble (whole
and pulverized); dry (loose).

Brown, fine to coarse GRAVEL, some
Cobble (pulverized), little fine to coarse
Sand; dry (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Aluminum City

Continuous Core 7/22/16-7/26/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-059a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page

48.387708 -114.158134
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10 ft recovery

10 ft recovery

15 ft recovery

Sample
CFMW-059a-SO-79-84
collected

15 ft recovery

15 ft recovery

Grout

158' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND, some fine to
coarse Gravel; dry (loose).

Brown, fine to medium SAND; moist.

Brown, fine SAND; moist.

Brown, fine SAND, trace silt; wet.

Brown, fine to medium SAND; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-059a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Brown, fine to medium SAND; wet.
(continued)

Brown-gray, fine SAND and SILT; wet
(medium stiff).

Brown-gray, fine SAND and SILT, little high
plasticity Clay; wet (medium stiff).

Light gray to light brown, fine SAND and
SILT, some high plasticity Clay; moist to
wet (stiff).

Brown, coarse SAND, little Silt and fine to
medium Sand, trace fine to coarse gravel
and cobble; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-059a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page
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0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

11 ft recovery

Well Plug

Bentonite

Grout

Orange-yellow, fine to coarse SAND and
SILT, some fine to coarse Gravel and Clay;
moist to wet (stiff).

Brown to dark-orange, fine to coarse SAND
and SILT, some fine to coarse Gravel and
low plasticity Clay, little Cobble; moist to
wet (stiff).

Brown, fine to coarse SAND and SILT,
some fine to coarse Gravel and low
plasticity Clay, little Cobble; moist to wet
(stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-059a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

15 ft recovery

16 ft recovery

11 ft recovery

15 ft recovery

Grout

Brown, fine to coarse SAND and SILT,
some fine to coarse Gravel and low
plasticity Clay, little Cobble; moist to wet
(stiff). (continued)

Brown, fine to coarse SAND and SILT,
some fine to coarse Gravel, little Clay and
Cobble; moist to wet (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-059a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

7 ft recovery

5 ft recovery

4 ft recovery

4 ft recovery

End of boring at 300 ft bls

Grout

Brown, fine to coarse SAND and SILT,
some fine to coarse Gravel, little Clay and
Cobble; moist to wet (stiff). (continued)

Gray, BOULDER; wet.

Brown, fine to coarse SAND, some fine to
coarse Gravel, Silt and Cobble
(pulverized); dry (dense).

Brown, fine to coarse SAND and SILT,
some fine to coarse Gravel, little Clay,
trace cobble (pulverized); dry (dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-059a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.6

1.3

1.0

2.5

0.3

0.6

1.5

0.2

1.0

0.2

1.2

4 ft recovery

Sample CFMW-061-SO-0-0.5
and CFMW-061-SO-0-0.5-Pb
collected

Sample CFMW-061-SO-0.5-2
collected

5 ft recovery

4 ft recovery

5 ft recovery

5 ft recovery

End of boring at 25 ft bls

Grout

13' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Dark brown, fine SAND, some fine to
coarse Gravel, little Cobble, trace silt; moist
(loose).
Brown, fine SAND, some fine to coarse
Gravel, little Cobble, trace silt; moist
(loose).
Light to dark brown, SILT, some fine Sand,
trace organic roots; moist (dense).

Light brown, SAND and SILT, trace fine
gravel; moist (stiff).

Brown, medium to coarse GRAVEL, some
fine to medium Sand, little Cobble; wet
(loose).

Brown, fine to coarse GRAVEL, some fine
Sand, little Cobble, trace silt; wet (medium
dense).

Brown, fine to medium SAND, some fine to
coarse Gravel and Boulder, little Silt; wet
(medium dense).

Brown, fine to medium GRAVEL, some fine
to medium Sand, little Cobble, trace silt;
wet (loose).

Brown to red, medium to coarse SAND,
little fine Gravel, trace cobble; wet (loose).

Brown to red, coarse GRAVEL, some
medium to coarse Sand and Cobble, trace
silt; wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

South Percolation Ponds

Continuous Core 7/12/16-7/13/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-061

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward
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2.5

0.4

0.2

0.2

0.3

1.6

0.0

0.0

0.0

0.1

0.1

0.1

4 ft recovery
Sample CFMW-064-SO-0-0.5
and CFMW-064-SO-0-0.5-Pb
collected

Sample CFMW-064-SO-0.5-2
collected

5 ft recovery

4 ft recovery

Sample
CFMW-064-SO-10-12
collected

3 ft recovery

5 ft recovery

5 ft recovery, some orange
staining

End of boring at 30 ft bls

Grout

20' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Dark brown, fine SAND, little Silt, trace fine
gravel, cobble and organic roots; moist.
Light brown, fine SAND, trace silt; moist
(loose).
Light brown with red tint, fine SAND, little
Silt, trace organic roots; moist (dense).

Brown with red tint, fine SAND, little fine to
coarse Gravel, trace cobble and silt; moist
(loose).

Red-brown to light gray, fine SAND, some
fine to coarse Gravel, little Cobble and
Crushed rock; dry to moist (loose).

Brown, fine SAND, little fine to medium
Gravel, trace cobble; moist (loose).
Brown with red tint, fine SAND, some fine
to medium Gravel, trace cobble; dry
(loose).
Brown, fine to medium GRAVEL, some fine
Sand and Cobble; wet (medium dense).

Brown, fine to coarse SAND, little fine
Gravel, trace cobble; wet (loose).
Brown to gray, fine to medium GRAVEL,
some fine to medium Sand, little Cobble;
wet (loose).

Gray to brown, fine GRAVEL, some fine to
medium Sand, little Cobble; wet (loose).

Gray to brown, fine to medium GRAVEL,
some fine to medium Sand, little Cobble,
trace silt; wet (medium dense).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

South Percolation Ponds

Continuous Core 7/11/16-7/11/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-064

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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S. Ward
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Groundwater and Surface Water Data Summary Report 
Columbia Falls Aluminum Company, LLC 

ROUX ASSOCIATES, INC. 2476.0001Y.170/CVRS 

APPENDIX L 

Surface Water Laboratory Analytical Data Tables – Rounds 1 through 4 
1. VOCs in Surface Water – Human Health Screening Levels 
2. SVOCs in Surface Water – Human Health Screening Levels 
3. Metals in Surface Water – Human Health Screening Levels 
4. PCBs in Surface Water – Human Health Screening Levels 
5. Pesticides in Surface Water – Human Health Screening Levels 
6. General Chemistry in Surface Water – Human Health Screening Levels 
7. VOCs in Surface Water – Ecological Screening Levels 
8. SVOCs in Surface Water – Ecological Screening Levels 
9. Metals in Surface Water – Ecological Screening Levels  

10. PCBs in Surface Water – Ecological Screening Levels 
11. Pesticides in Surface Water – Ecological Screening Levels 
12. General Chemistry in Surface Water – Ecological Screening Levels 



Appendix L1. Volatile Organic Compounds in Surface Water – Human Health Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

ROUX ASSOCIATES, INC. Page 1 of 2  2476.0001Y004.170/WKB

CFSWP-018 CFSWP-019 CFSWP-020 CFSWP-024
06/06/2016 06/06/2016 06/06/2016 06/15/2017

CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW CFSWP-024-SW
N N N N
T T T T

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l 0.28 U 0.28 U 0.28 U 0.28 UJ
1,1,2,2-Tetrachloroethane 1.7 -- -- ug/l 0.19 U 0.19 U 0.19 U 0.19 U
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l 0.34 U 0.34 U 0.34 U 0.34 U
1,1,2-Trichloroethane 3 -- -- ug/l 0.08 U 0.08 U 0.08 U 0.08 U
1,1-Dichloroethane -- -- 2.8 ug/l 0.24 U 0.24 U 0.24 U 0.24 U
1,1-Dichloroethene 7 -- -- ug/l 0.34 U 0.34 U 0.34 U 0.34 U
1,2,3-Trichlorobenzene -- -- 0.7 ug/l 0.35 U 0.35 U 0.35 U 0.35 U
1,2,4-Trichlorobenzene 35 -- 0.4 ug/l 0.27 U 0.27 U 0.27 U 0.27 U
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00034 ug/l 0.23 U 0.23 U 0.23 U 0.23 U
1,2-Dichlorobenzene 420 600 30 ug/l 0.22 U 0.22 U 0.22 U 0.22 U
1,2-Dichloroethane 3.8 5 0.17 ug/l 0.25 U 0.25 U 0.25 U 0.25 U
1,2-Dichloropropane 5 5 0.44 ug/l 0.18 U 0.18 U 0.18 U 0.18 U
1,3-Dichlorobenzene 320 -- -- ug/l 0.33 U 0.33 U 0.33 U 0.33 U
1,4-Dichlorobenzene 75 75 0.48 ug/l 0.33 U 0.33 U 0.33 U 0.33 U
2-Butanone (MEK) -- -- 560 ug/l 2.2 U 2.2 U 2.2 U 2.2 U
2-Hexanone -- -- 3.8 ug/l 0.72 U 0.72 U 0.72 U 0.72 U
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l 0.63 U 0.63 U 0.63 U 0.63 U
Acetone -- -- 1400 ug/l 1.1 U 1.1 U 1.1 U 12 
Benzene 5 5 0.46 ug/l 0.09 U 0.09 U 0.09 U 0.09 U
Bromoform 43 80 3.3 ug/l 0.18 U 0.18 U 0.18 U 0.18 U
Bromomethane 47 -- 0.75 ug/l 0.18 UJ 0.18 UJ 0.18 UJ 0.18 UJ
Carbon disulfide -- -- 81 ug/l 0.22 U 0.22 U 0.22 U 0.22 U
Carbon tetrachloride 2.3 5 0.46 ug/l 0.33 U 0.33 U 0.33 U 0.33 U
Chlorobenzene 100 100 7.8 ug/l 0.24 U 0.24 U 0.24 U 0.24 U
Chlorobromomethane -- -- 8.3 ug/l 0.3 U 0.3 U 0.3 U 0.3 U
Chlorodibromomethane 4 80 0.87 ug/l 0.22 U 0.22 U 0.22 U 0.22 U
Chloroethane -- -- 2100 ug/l 0.37 U 0.37 U 0.37 U 0.37 UJ
Chloroform 57 80 0.22 ug/l 0.22 U 0.22 U 0.22 U 0.22 U
Chloromethane 30 -- 19 ug/l 0.22 U 0.22 U 0.22 U 0.22 U
cis-1,2-Dichloroethene 70 -- -- ug/l 0.26 U 0.26 U 0.26 U 0.26 UJ
cis-1,3-Dichloropropene 3.4 -- -- ug/l 0.16 U 0.16 U 0.16 U 0.16 U
Cyclohexane -- -- 1300 ug/l 0.26 U 0.26 U 0.26 U 0.26 U
Dichlorobromomethane 5.5 80 0.13 ug/l 0.15 U 0.15 U 0.15 U 0.15 U
Dichlorodifluoromethane -- -- 20 ug/l 0.14 U 0.14 U 0.14 U 0.14 U
Ethylbenzene 530 700 1.5 ug/l 0.3 U 0.3 U 0.3 U 0.3 U
Ethylene Dibromide -- -- -- ug/l 0.19 U 0.19 U 0.19 U 0.19 U
Isopropylbenzene -- -- -- ug/l 0.32 U 0.32 U 0.32 U 0.32 U
Methyl acetate -- -- 2000 ug/l 0.58 U 0.58 U 0.58 U 0.58 UJ
Methyl tert-butyl ether 30 -- 14 ug/l 0.13 U 0.13 U 0.13 U 0.13 UJ
Methylcyclohexane -- -- -- ug/l 0.22 U 0.22 U 0.22 U 0.22 U
Methylene Chloride 5 5 11 ug/l 0.47 J 0.21 U 0.9 J 0.21 UJ
m-Xylene & p-Xylene -- -- -- ug/l 0.28 U 0.28 U 0.28 U 0.28 U
o-Xylene 10000 -- 19 ug/l 0.32 U 0.32 U 0.32 U 0.32 U
Styrene 100 100 120 ug/l 0.17 U 0.17 U 0.17 U 0.17 U
Tetrachloroethene 5 -- -- ug/l 0.12 U 0.12 U 0.12 U 0.12 U

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction



Appendix L1. Volatile Organic Compounds in Surface Water – Human Health Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

ROUX ASSOCIATES, INC. Page 2 of 2  2476.0001Y004.170/WKB

CFSWP-018 CFSWP-019 CFSWP-020 CFSWP-024
06/06/2016 06/06/2016 06/06/2016 06/15/2017

CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW CFSWP-024-SW
N N N N
T T T T

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater 
RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Toluene 1000 1000 110 ug/l 0.25 U 0.25 U 0.25 U 0.25 U
trans-1,2-Dichloroethene 100 -- -- ug/l 0.18 U 0.18 U 0.18 U 0.18 UJ
trans-1,3-Dichloropropene 2 -- -- ug/l 0.19 U 0.19 U 0.19 U 0.19 U
Trichloroethene 5 -- -- ug/l 0.22 U 0.22 U 0.22 U 0.22 U
Trichlorofluoromethane 10000 -- 520 ug/l 0.15 U 0.15 U 0.15 U 0.15 U
Vinyl chloride 0.25 2 0.019 ug/l 0.06 U 0.06 U 0.06 U 0.06 U

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs
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CFSWP-018 CFSWP-019 CFSWP-020 CFSWP-024
06/06/2016 06/06/2016 06/06/2016 06/15/2017

CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW CFSWP-024-SW
N N N N
T T T T

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
1,1'-Biphenyl -- -- 0.083 ug/l 0.66 U 0.63 U 0.68 U 0.63 U
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l 0.45 U 0.43 U 0.47 U 0.43 U
1,4-Dioxane -- -- 0.46 ug/l 3.2 U 3.1 U 3.4 U 3.1 U
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l 0.97 U 0.93 U 1 U 0.93 U
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l 0.72 U 0.69 U 0.75 U 0.69 U
2,4,5-Trichlorophenol 1800 -- 120 ug/l 0.51 U 0.49 U 0.53 U 0.49 U
2,4,6-Trichlorophenol 14 -- 1.2 ug/l 0.55 U 0.53 U 0.58 U 0.53 U
2,4-Dichlorophenol 77 -- 4.6 ug/l 0.66 U 0.63 U 0.68 U 0.63 U
2,4-Dimethylphenol 380 -- 36 ug/l 0.95 U 0.91 U 0.99 U 0.91 U
2,4-Dinitrophenol 69 -- 3.9 ug/l 2.5 U 2.4 U 2.6 U 2.4 U
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l 1.1 U 1 U 1.1 U 1 U
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l 0.92 U 0.88 U 0.96 U 0.88 U
2-Chloronaphthalene 1000 -- -- ug/l 0.64 U 0.61 U 0.66 U 0.61 U
2-Chlorophenol 81 -- 9.1 ug/l 0.77 U 0.74 U 0.8 U 0.74 U
2-Methylnaphthalene -- -- 3.6 ug/l 0.92 U 0.88 U 0.96 U 0.88 U
2-Methylphenol -- -- -- ug/l 1.3 U 1.3 U 1.4 U 1.3 U
2-Nitroaniline -- -- 19 ug/l 0.68 U 0.65 U 0.71 U 0.65 U
2-Nitrophenol -- -- -- ug/l 0.61 U 0.59 U 0.64 U 0.59 U
3 & 4 Methylphenol -- -- -- ug/l 0.92 U 0.88 U 0.96 U 0.88 U
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l 1.1 U 1 U 1.1 U 1 U
3-Nitroaniline -- -- -- ug/l 0.85 U 0.82 U 0.89 U 0.82 U
4,6-Dinitro-2-methylphenol 13 -- -- ug/l 2.1 U 2 U 2.2 U 2 U
4-Bromophenyl phenyl ether -- -- -- ug/l 1.1 U 1 U 1.1 U 1 U
4-Chloro-3-methylphenol 3000 -- -- ug/l 0.79 U 0.76 U 0.83 U 0.76 U
4-Chloroaniline -- -- 0.37 ug/l 0.76 U 0.73 U 0.79 U 0.73 U
4-Chlorophenyl phenyl ether -- -- -- ug/l 1 U 0.96 U 1 U 0.96 U
4-Nitroaniline -- -- 3.8 ug/l 0.5 U 0.48 U 0.52 U 0.48 U
4-Nitrophenol 60 -- -- ug/l 4.8 U 4.7 U 5.1 U 4.7 U
Acenaphthene 670 -- 53 ug/l 0.92 U 0.88 U 0.96 U 0.88 U
Acenaphthylene -- -- -- ug/l 0.68 U 0.65 U 0.71 U 0.65 U
Acetophenone -- -- 190 ug/l 1.1 U 1 U 1.1 U 1 U
Anthracene 8300 -- 180 ug/l 0.59 U 0.57 U 0.62 U 0.57 U
Atrazine 3 3 0.3 ug/l 0.8 U 0.77 U 0.84 U 0.77 U
Benzaldehyde -- -- 19 ug/l 0.9 U 0.86 U 0.93 U 0.86 U
Benzo[a]anthracene 0.038 -- -- ug/l 0.57 U 0.55 U 0.6 U 3 
Benzo[a]pyrene 0.038 0.2 0.0034 ug/l 0.17 U 0.16 U 0.17 U 3.9 
Benzo[b]fluoranthene 0.038 -- 0.034 ug/l 0.46 U 0.44 U 0.48 U 10 
Benzo[g,h,i]perylene -- -- -- ug/l 0.78 U 0.75 U 0.82 U 3.9 J
Benzo[k]fluoranthene 0.038 -- 0.34 ug/l 0.19 U 0.18 U 0.2 U 0.18 U
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l 0.72 U 0.69 U 0.75 U 0.69 U
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l 0.13 U 0.12 U 0.13 U 0.12 U
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l 0.75 U 0.72 U 0.78 U 0.72 U
Butyl benzyl phthalate 1500 -- 16 ug/l 0.63 U 0.6 U 0.65 U 0.6 U
Caprolactam -- -- 990 ug/l 1.1 U 1.1 U 1.1 U 1.1 U
Carbazole -- -- -- ug/l 0.89 U 0.85 U 0.92 U 0.85 U

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction
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CFSWP-018 CFSWP-019 CFSWP-020 CFSWP-024
06/06/2016 06/06/2016 06/06/2016 06/15/2017

CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW CFSWP-024-SW
N N N N
T T T T

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Chrysene 0.038 -- 3.4 ug/l 0.7 U 0.67 U 0.73 U 7.6 
Dibenz(a,h)anthracene 0.038 -- 0.0034 ug/l 0.094 U 0.09 U 0.098 U 0.09 U
Dibenzofuran -- -- 0.79 ug/l 0.89 U 0.85 U 0.92 U 0.85 U
Diethyl phthalate 17000 -- -- ug/l 1 U 1 U 1.1 U 1 U
Dimethyl phthalate 270000 -- -- ug/l 1 U 0.98 U 1.1 U 0.98 U
Di-n-butyl phthalate 2000 -- -- ug/l 0.85 U 0.82 U 0.89 U 0.82 U
Di-n-octyl phthalate -- -- 20 ug/l 0.72 U 0.69 U 0.75 U 0.69 U
Fluoranthene 130 -- 80 ug/l 0.75 U 0.72 U 0.78 U 9.3 J
Fluorene 1100 -- 29 ug/l 0.83 U 0.8 U 0.87 U 0.8 U
Hexachlorobenzene 0.0028 1 0.0098 ug/l 0.49 U 0.47 U 0.51 U 0.47 U
Hexachlorobutadiene 4.4 -- 0.14 ug/l 0.79 U 0.76 U 0.83 U 0.76 U
Hexachlorocyclopentadiene 40 50 0.041 ug/l 0.64 U 0.61 U 0.66 U 0.61 U
Hexachloroethane 14 -- 0.33 ug/l 0.094 U 0.09 U 0.098 U 0.09 U
Indeno[1,2,3-cd]pyrene 0.038 -- 0.034 ug/l 0.22 U 0.21 U 0.23 U 3.1 
Isophorone 350 -- 78 ug/l 0.7 U 0.67 U 0.73 U 0.67 U
Naphthalene 100 -- 0.17 ug/l 0.83 U 0.8 U 0.87 U 0.8 U
Nitrobenzene 17 -- 0.14 ug/l 0.51 U 0.49 U 0.53 U 0.49 U
N-Nitrosodi-n-propylamine 0.05 -- 0.011 ug/l 0.86 U 0.83 U 0.9 U 0.83 U
N-Nitrosodiphenylamine 33 -- 12 ug/l 0.77 U 0.74 U 0.8 U 0.74 U
Pentachlorophenol 1 1 0.041 ug/l 2.3 U 2.2 U 2.4 U 2.2 U
Phenanthrene -- -- -- ug/l 0.68 U 0.65 U 0.71 U 1.5 J
Phenol 300 -- 580 ug/l 0.43 U 0.41 U 0.45 U 0.41 U
Pyrene 830 -- 12 ug/l 0.86 U 0.83 U 0.9 U 7 J

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs
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CFSWP-001 CFSWP-001 CFSWP-001 CFSWP-001 CFSWP-001 CFSWP-002 CFSWP-002 CFSWP-002 CFSWP-002 CFSWP-002 CFSWP-003 CFSWP-003
09/16/2016 12/02/2016 04/04/2017 06/14/2017 06/14/2017 09/16/2016 12/02/2016 04/04/2017 06/14/2017 06/14/2017 09/09/2016 12/01/2016

CFSWP-001-SW CFSWP-001-SW CFSWP-001-SW CFSWP-001-SW CFSWP-001-SW CFSWP-002-SW CFSWP-002-SW CFSWP-002-SW CFSWP-002-SW CFSWP-002-SW CFSWP-003-SW CFSWP-003-SW
N N N N N N N N N N N N
T T T T DI T T T T DI T T

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Aluminum -- -- 2000 ug/l 23.7 J 25.6 J 103 824 18.2 U 28.8 J 23.7 J 139 18.2 U 18.2 U 63.5 172 
Antimony 5.6 6 0.78 ug/l 0.62 U 0.62 U 0.64 J 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
Arsenic 10 10 0.052 ug/l 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U
Barium 1000 2000 380 ug/l 107 102 98.4 83.4 70.7 102 101 97.2 68.3 64.4 117 118 
Beryllium 4 4 2.5 ug/l 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
Cadmium 5 5 0.92 ug/l 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
Calcium -- -- -- ug/l 24200 25300 23600 20800 19700 23200 24300 23700 18900 18400 27700 30000 
Chromium 100 100 0.035 ug/l 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
Cobalt -- -- 0.6 ug/l 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
Copper 1300 1300 80 ug/l 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
Cyanide, Free 140 200 0.15 ug/l NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide, Total 140 200 0.15 ug/l 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 18.8 36.2 
Iron -- -- 1400 ug/l 42.4 U 42.4 U 204 870 42.4 U 42.4 U 42.4 U 137 42.4 U 42.4 U 135 294 
Lead 15 15 15 ug/l 0.38 U 0.38 U 0.38 U 0.57 J 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Magnesium -- -- -- ug/l 6320 7060 6060 5770 4890 6030 6750 6150 5040 4520 7650 8430 
Manganese -- -- 43 ug/l 2.5 U 2.5 U 4.3 J 24.9 2.5 U 2.5 U 2.5 U 4.5 J 2.5 U 2.5 U 10.9 30.4 
Mercury 0.05 2 0.063 ug/l 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
Nickel 100 -- 39 ug/l 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
Potassium -- -- -- ug/l 330 341 368 557 257 306 319 396 257 246 398 476 
Selenium 50 50 10 ug/l 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
Silver 100 -- 9.4 ug/l 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
Sodium -- -- -- ug/l 1070 1200 1010 815 706 1030 1060 1030 712 583 3780 5990 
Thallium 0.24 2 0.02 ug/l 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
Vanadium -- -- 8.6 ug/l 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
Zinc 2000 -- 600 ug/l 7 U 7 U 7 U 8.8 J 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U

Bolding indicates an exceedance of DEQ-7 Human Health Standa
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Aluminum -- -- 2000 ug/l
Antimony 5.6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 140 200 0.15 ug/l
Cyanide, Total 140 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 0.05 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 0.24 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standa
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-003 CFSWP-003 CFSWP-003 CFSWP-004 CFSWP-004 CFSWP-004 CFSWP-004 CFSWP-004 CFSWP-005 CFSWP-005 CFSWP-005 CFSWP-005
03/16/2017 06/14/2017 06/14/2017 09/09/2016 12/01/2016 03/16/2017 06/14/2017 06/14/2017 09/09/2016 12/01/2016 03/16/2017 06/14/2017

CFSWP-003-SW CFSWP-003-SW CFSWP-003-SW CFSWP-004-SW CFSWP-004-SW CFSWP-004-SW CFSWP-004-SW CFSWP-004-SW CFSWP-005-SW CFSWP-005-SW CFSWP-005-SW CFSWP-005-SW
N N N N N N N N N N N N
T T DI T T T T DI T T T T

794 746 18.2 U 522 53.3 625 619 18.2 U 143 94.3 521 553 
0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
0.64 U 0.64 U 0.64 U 0.78 J 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U
99.3 85.8 70.2 197 173 103 81.3 67.7 192 179 107 116 

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
23200 21900 20500 60700 52400 26200 21000 19900 60200 62600 27900 37000 
1.3 J 1.3 U 1.3 U 1.3 U 1.3 U 1.3 J 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 1.3 U 1.3 J 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 J 1.3 U 1.3 U
1.4 U 1.4 U 26.4 1.5 J 1.8 J 1.4 U 1.4 U 1.4 U 1.6 J 1.4 U 1.4 U 1.4 U
1.5 U 3.5 J 5.4 NA NA 6.4 4.1 J 5.6 NA NA 8 45.6 
7.7 J 9.5 J 12.5 209 178 21.3 11.5 11.7 213 192 24.7 197 
868 802 164 827 238 611 629 42.4 U 256 266 502 704 

0.63 J 0.5 J 0.38 U 0.48 J 2.9 0.55 J 0.38 J 0.38 U 0.38 U 0.38 U 0.41 J 0.39 J
6350 6080 5150 18200 15100 7110 5880 4990 17800 17900 7370 10800 
25.6 31.1 12.5 57.1 57.9 24 23.9 8.2 15.7 212 24.1 43.2 

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U 32.2 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
580 551 286 1120 833 581 495 268 1020 1060 561 762 

0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
2050 2050 2160 36400 26100 4780 2060 1850 36900 35600 5240 18200 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 19.9 7 U 7 U 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Aluminum -- -- 2000 ug/l
Antimony 5.6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 140 200 0.15 ug/l
Cyanide, Total 140 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 0.05 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 0.24 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standa
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-005 CFSWP-006 CFSWP-006 CFSWP-006 CFSWP-006 CFSWP-006 CFSWP-007 CFSWP-007 CFSWP-007 CFSWP-007 CFSWP-007 CFSWP-008
06/14/2017 09/09/2016 12/01/2016 03/16/2017 06/14/2017 06/14/2017 09/16/2016 12/02/2016 03/16/2017 06/14/2017 06/14/2017 09/16/2016

CFSWP-005-SW CFSWP-006-SW CFSWP-006-SW CFSWP-006-SW CFSWP-006-SW CFSWP-006-SW CFSWP-007-SW CFSWP-007-SW CFSWP-007-SW CFSWP-007-SW CFSWP-007-SW CFSWP-008-SW
N N N N N N N N N N N N
DI T T T T DI T T T T DI T

18.2 U 19.9 J 29.8 J 1540 1000 18.2 U 28.9 J 54.5 1460 879 18.2 U 33.9 J
0.62 U 0.62 U 0.62 U 0.66 J 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
0.64 U 0.64 U 0.64 U 0.88 J 0.64 U 0.64 U 0.64 U 0.64 U 0.84 J 0.64 U 0.64 U 0.64 U
98.3 105 99.7 103 82.7 64.9 102 102 102 81.9 64 103 

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
32700 24200 24500 22000 19700 18200 23100 24500 21700 19300 18300 23200 
1.3 U 1.3 U 1.3 U 2 J 1.3 U 1.3 U 1.3 U 1.3 U 2 J 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.4 U 1.4 U 1.4 U 2.2 J 1.7 J 3 J 1.4 U 1.4 U 3.4 J 1.4 J 1.4 U 1.4 U
42.2 NA NA 1.5 U 1.5 U 1.6 J NA NA NA NA NA NA
162 3.2 J 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
56 J 42.4 U 42.4 U 1600 1210 42.4 U 42.4 U 42.4 U 1640 1090 42.4 U 42.4 U

0.38 U 0.38 U 0.38 U 1.2 0.7 J 0.38 U 0.38 U 0.38 U 1.2 0.68 J 0.38 U 0.38 U
8770 6630 6750 6300 5620 4520 6010 6780 6280 5500 4460 6050 
27.1 2.5 U 2.5 U 51.9 32.6 2.5 U 2.5 U 3.9 J 52 31.8 2.5 U 2.5 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 J 1.4 U 1.4 U 1.4 U
521 328 315 775 605 240 311 313 748 547 255 317 

0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

14300 1030 1150 1030 710 562 951 1040 1030 677 574 958 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U 1.9 U 1.9 J 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Aluminum -- -- 2000 ug/l
Antimony 5.6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 140 200 0.15 ug/l
Cyanide, Total 140 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 0.05 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 0.24 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standa
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-008 CFSWP-008 CFSWP-008 CFSWP-008 CFSWP-009 CFSWP-009 CFSWP-009 CFSWP-009 CFSWP-010 CFSWP-010 CFSWP-010 CFSWP-010
12/02/2016 04/04/2017 06/14/2017 06/14/2017 06/07/2016 04/03/2017 06/12/2017 06/12/2017 06/07/2016 03/15/2017 06/12/2017 06/12/2017

CFSWP-008-SW CFSWP-008-SW CFSWP-008-SW CFSWP-008-SW CFSWP-009-SW CFSWP-009-SW CFSWP-009-SW CFSWP-009-SW CFSWP-010-SW CFSWP-010-SW CFSWP-010-SW CFSWP-010-SW
N N N N N N N N N N N N
T T T DI T T T DI T T T DI

31 J 133 18.2 U 18.2 U 16.8 J 34.8 J 64.4 18.2 U 44.6 507 18.2 U 18.2 U
0.62 U 0.64 J 0.62 U 0.62 U 0.76 U 0.62 U 0.62 U 0.62 U 0.76 U 0.62 U 0.62 U 0.62 U
0.64 U 0.64 U 0.64 U 0.64 U 0.95 J 0.64 U 0.64 U 0.69 J 0.71 U 0.64 U 0.64 U 0.64 U
103 98.6 62.8 63.7 104 77.1 116 116 79.6 63.4 88 85.2 

0.24 U 0.24 U 0.24 U 0.24 U 0.29 U 0.24 U 0.24 U 0.24 U 0.29 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U 0.71 U 0.71 U 0.72 U 0.71 U 0.71 U 0.71 U 0.72 U 0.71 U 0.71 U 0.71 U
25400 24400 17600 18200 50100 46800 53000 52200 47000 38300 50700 48600 
1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U
1.4 U 1.4 U 1.4 U 1.4 U 1.6 U 1.4 U 1.4 U 1.4 U 1.6 U 1.5 J 1.4 U 1.4 U
NA NA NA NA NA NA NA NA NA NA NA NA
2 U 2 U 2 U 2 U 4 U 2 U 2 U 2 U 4 U 2 U 2 U 2 U

42.4 U 127 42.4 U 42.4 U 49.1 U 42.4 U 42.4 U 42.4 U 49.3 J 392 42.4 U 42.4 U
0.38 U 0.38 U 0.38 U 0.38 U 0.44 U 0.38 U 0.38 U 0.38 U 0.44 U 0.54 J 0.38 U 0.38 U
7110 6300 4670 4510 12600 10600 13200 12800 10900 6510 12100 10900 
2.5 U 4.6 J 2.5 U 2.5 U 3 U 3 J 3.4 J 2.5 U 7.8 J 19.6 3.1 J 2.5 U

0.17 U 0.17 U 0.17 U 0.17 U 0.14 U 0.17 U 0.17 U 0.17 U 0.14 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U 1.4 U 1.4 U 1.6 U 1.4 U 1.4 U 1.4 U 1.6 U 1.4 U 1.4 U 1.4 U
309 378 242 237 560 460 551 511 535 1100 473 417 

0.73 U 0.73 U 0.73 U 0.73 U 0.79 U 0.73 U 0.73 U 0.73 U 0.79 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U
1140 1080 666 570 2340 2360 2380 2250 2080 2180 2220 2060 
0.26 U 0.26 U 0.26 U 0.26 U 0.31 U 0.26 U 0.26 U 0.26 U 0.31 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U 1.9 U 1.9 U 2.2 J 1.9 U 1.9 U 1.9 U 2.1 J 1.9 U 1.9 U 1.9 U
7 U 7 U 7 U 7 U 6.5 U 7 U 7 U 7 U 6.5 U 7 U 7 U 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Aluminum -- -- 2000 ug/l
Antimony 5.6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 140 200 0.15 ug/l
Cyanide, Total 140 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 0.05 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 0.24 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standa
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-011 CFSWP-011 CFSWP-011 CFSWP-011 CFSWP-012 CFSWP-012 CFSWP-012 CFSWP-012 CFSWP-012 CFSWP-013 CFSWP-013 CFSWP-013
06/07/2016 04/03/2017 06/12/2017 06/12/2017 06/07/2016 04/03/2017 04/03/2017 06/12/2017 06/12/2017 06/07/2016 06/07/2016 11/30/2016

CFSWP-011-SW CFSWP-011-SW CFSWP-011-SW CFSWP-011-SW CFSWP-012-SW CFSWP-012-SW CFSWP-DUP5-SW CFSWP-012-SW CFSWP-012-SW CFSWP-013-SW CFSWP-DUP1-SW CFSWP-013-SW
N N N N N N FD N N N FD N
T T T DI T T T T DI T T T

28.2 J 37.9 J 18.2 U 18.2 U 35.9 J 27.4 J 37.7 J 18.2 U 18.2 U 30 J 34.6 J 1610 
0.76 U 0.62 U 0.62 U 0.62 U 0.76 U 0.62 U 0.62 U 0.62 U 0.62 U 0.76 U 0.76 U 0.62 U
0.71 U 0.64 U 0.64 U 0.64 U 0.8 J 0.64 U 0.64 U 0.64 U 0.64 U 0.71 U 0.71 U 1.8 J
78.6 70.8 87.3 86.6 79 70.5 75.8 88.8 85 78 81.2 183 

0.29 U 0.24 U 0.24 U 0.24 U 0.29 U 0.24 U 0.24 U 0.24 U 0.24 U 0.29 U 0.29 U 0.24 U
0.72 U 0.71 U 0.71 U 0.71 U 0.72 U 0.71 U 0.71 U 0.71 U 0.71 U 0.72 U 0.72 U 0.71 U
47000 46600 50600 48700 46800 45600 45300 50000 48700 46500 47700 40000 
1.5 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.5 U 1.4 J
1.5 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.5 U 2.4 J
2.1 J 1.4 U 1.4 U 1.4 U 4.1 1.4 U 1.4 U 1.4 U 1.4 U 2.2 J 11.7 J 6.2 
NA NA NA NA NA NA NA NA NA NA NA NA
4 U 2 U 2 U 2 U 4 U 2 U 2 U 2 U 2 U 4 U 4 U 2 U

49.1 U 42.4 U 42.4 U 42.4 U 72.8 J 42.4 U 54.6 J 42.4 U 42.4 U 49.1 U 49.1 U 2910 
0.44 U 0.38 U 0.38 U 0.38 U 0.44 U 0.38 U 0.38 U 0.38 U 0.38 U 0.44 U 0.44 U 2.1 
10800 10400 12100 11100 10900 10300 10900 12000 11100 10700 11100 11300 
6.3 J 7.5 J 3.8 J 2.5 U 8.6 6.8 J 7.9 J 4.4 J 2.5 U 10.7 11 3750 

0.14 U 0.17 U 0.17 U 0.17 U 0.14 U 0.17 U 0.17 U 0.17 U 0.17 U 0.14 U 0.14 U 0.17 U
1.6 U 1.4 U 1.4 U 1.4 U 1.6 U 1.4 U 1.4 U 1.4 U 1.4 U 1.6 U 1.6 U 2.3 J
540 454 472 419 537 433 451 474 410 530 556 778 

0.79 U 0.73 U 0.73 U 0.73 U 0.79 U 0.73 U 0.73 U 0.73 U 0.73 U 0.79 U 0.79 U 0.73 U
1.5 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.5 U 1.3 U
2120 2370 2210 2010 2080 2310 2360 2190 2020 2030 2120 2340 
0.31 U 0.26 U 0.26 U 0.26 U 0.31 U 0.26 U 0.26 U 0.26 U 0.26 U 0.31 U 0.31 U 0.26 U
2.1 J 1.9 U 1.9 U 1.9 U 2.1 J 1.9 U 1.9 U 1.9 U 1.9 U 1.9 J 1.8 J 1.9 J
6.5 U 7 U 7 U 7 U 6.5 U 7 U 7 U 7 U 7 U 6.5 U 6.5 U 18.9 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Aluminum -- -- 2000 ug/l
Antimony 5.6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 140 200 0.15 ug/l
Cyanide, Total 140 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 0.05 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 0.24 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standa
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-013 CFSWP-013 CFSWP-013 CFSWP-014 CFSWP-014 CFSWP-014 CFSWP-014 CFSWP-014 CFSWP-014 CFSWP-014 CFSWP-015 CFSWP-015
03/15/2017 06/12/2017 06/12/2017 08/29/2016 11/30/2016 11/30/2016 03/13/2017 03/13/2017 06/13/2017 06/13/2017 08/29/2016 08/29/2016

CFSWP-013-SW CFSWP-013-SW CFSWP-013-SW CFSWP-014-SW CFSWP-014-SW CFSWP-DUP3-SW CFSWP-014-SW CFSWP-Dup4-SW CFSWP-014-SW CFSWP-014-SW CFSWP-015-SW CFSWP-DUP2-SW
N N N N N FD N FD N N N FD
T T DI T T T T T T DI T T

38.6 J 23.1 J 18.2 U 37.6 J 18.2 UJ 27.4 J 18.2 U 18.2 U 33.7 J 18.2 U 44.9 39.7 J
0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.64 J 0.62 J 0.62 U 0.62 U 0.62 U 0.62 U

2.2 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U
73 91.3 86.5 98.1 101 103 109 104 94.4 88.5 103 101 

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
42600 50400 48900 43100 52800 53300 55800 52800 50900 50100 47500 44600 
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 37.7 J 2.4 J 1.3 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.4 U 1.4 U 1.4 U 5.4 1.4 U 1.4 U 2.3 J 1.4 UJ 1.4 U 1.4 U 1.4 U 1.4 U
NA NA NA NA NA NA 1.5 U 1.5 U 1.5 U 1.5 U NA NA
2 U 2 U 2 U 2 U 15.3 J 2 UJ 2 U 2 U 2 U 2 U 2.3 J 2 U

42.4 U 42.4 U 42.4 U 42.4 U 42.4 U 42.4 U 304 J 51.7 J 42.4 U 42.4 U 42.4 U 42.4 U
0.38 U 0.38 U 0.38 U 0.41 J 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
10900 12300 11000 13500 13500 13900 13500 12400 12400 11700 13600 13400 
5.7 J 7.1 J 3.2 J 13.2 5.2 J 3.9 J 13.7 J 9.7 J 12.7 2.7 J 8.6 J 5.9 J

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
556 480 419 377 481 486 656 486 467 435 405 357 

0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1410 2250 2070 3240 2590 2660 5530 J 2490 J 2240 J+ 2000 2870 2620 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
7 U 14.1 J 7 U 16.4 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Aluminum -- -- 2000 ug/l
Antimony 5.6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 140 200 0.15 ug/l
Cyanide, Total 140 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 0.05 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 0.24 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standa
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-016 CFSWP-016 CFSWP-016 CFSWP-016 CFSWP-016
11/30/2016 12/20/2016 03/13/2017 06/13/2017 06/13/2017 06/13/2017 06/13/2017 08/29/2016 11/30/2016 03/13/2017 06/12/2017 06/12/2017

CFSWP-015-SW CFSWP-015-SW CFSWP-015-SW CFSWP-015-SW CFSWP-DUP7-SW CFSWP-015-SW CFSWP-DUP7-SW CFSWP-016-SW CFSWP-016-SW CFSWP-016-SW CFSWP-016-SW CFSWP-DUP6-SW
N N N N FD N FD N N N N FD
T T T T T DI DI T T T T T

18.2 U 20 J 18.2 U 45.6 40 18.2 U 18.2 U 59.2 19.5 J 19.6 J 85.5 66.8 
0.62 U 0.62 U 0.67 J 0.62 U 0.62 U 0.62 U 6.2 U 0.62 U 0.62 U 0.78 J 0.62 U 0.62 U
0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 6.4 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U
106 118 107 97.5 97.1 93 96.3 99.5 105 106 98.8 99.4 

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 7.1 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
53100 56800 53500 51600 51700 50500 50100 44400 53100 53700 50500 51000 
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.9 J 1.4 U
NA NA 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U NA NA NA NA NA

10.6 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
42.4 U 42.4 U 42.4 U 42.4 U 42.4 U 42.4 U 42.4 U 42.4 U 42.4 U 42.4 U 129 J 54.7 J
0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
13600 14000 12500 12600 12700 11700 11700 13500 13900 12600 12200 12400 

4 J 5.5 J 6.6 J 12.5 13 3.5 J 3.2 J 3.5 J 3.6 J 5.6 J 14.7 14 
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
484 519 502 469 466 434 429 367 483 495 477 479 

0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 12.8 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
2610 2940 2520 2250 2270 1960 1940 3260 2630 2480 2200 2200 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 13.5 J 7 UJ
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Aluminum -- -- 2000 ug/l
Antimony 5.6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 140 200 0.15 ug/l
Cyanide, Total 140 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 0.05 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 0.24 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standa
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-016 CFSWP-016 CFSWP-017 CFSWP-017 CFSWP-017 CFSWP-017 CFSWP-017 CFSWP-018 CFSWP-018 CFSWP-018 CFSWP-018 CFSWP-018
06/12/2017 06/12/2017 09/16/2016 12/02/2016 04/04/2017 06/14/2017 06/14/2017 06/06/2016 12/01/2016 04/03/2017 06/15/2017 06/15/2017

CFSWP-016-SW CFSWP-DUP6-SW CFSWP-017-SW CFSWP-017-SW CFSWP-017-SW CFSWP-017-SW CFSWP-017-SW CFSWP-018-SW CFSWP-018-SW CFSWP-018-SW CFSWP-018-SW CFSWP-018-SW
N FD N N N N N N N N N N
DI DI T T T T DI T T T T DI

18.2 U 18.2 U 33.2 J 26.3 J 138 26.6 J 18.2 U 13.5 U 583 60.7 285 18.2 U
0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.76 U 0.62 U 0.62 U 0.62 U 0.62 U
0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.71 J 0.64 U 0.64 U 0.64 U 0.64 U
93.5 99.8 190 103 94.4 63.4 63.6 268 225 237 237 194 

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.29 U 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.72 U 0.71 U 0.71 U 0.71 U 0.71 U
50300 50600 33800 25400 23900 17700 18600 48300 77000 46300 62400 49400 
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 3.9 J 1.3 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U
1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 2 J 9.8 1.9 J 5.3 1.4 U
NA NA NA NA NA NA NA NA NA NA NA NA
2 U 2 U 2 U 2 U 2 U 2 U 2 U 4 U 2 U 2 U 77.2 68.2 

42.4 U 42.4 U 63.1 J 42.4 U 128 42.4 U 42.4 U 109 J 449 48.9 J 268 60.5 J
0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.44 U 1.7 0.38 U 0.99 J 0.38 U
11400 11400 9260 7090 6230 4780 4560 16200 17200 13900 16300 14800 
3.4 J 3.2 J 21.8 2.5 U 4.2 J 2.6 J 2.5 J 5.7 J 8.3 2.5 U 3.4 J 2.5 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.14 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.6 U 1.6 J 1.4 U 1.4 U 1.4 U
439 436 439 314 367 247 256 797 600 700 1060 970 

0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.79 U 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U
2070 2020 1580 1100 1080 692 576 5660 9290 4600 25800 23500 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.31 U 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 2.1 J 1.9 U 1.9 U 1.9 U 1.9 U
7 U 7 U 7 U 7 U 7 U 7 U 7 U 6.5 U 18.2 7 U 15.2 J 7 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Aluminum -- -- 2000 ug/l
Antimony 5.6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 140 200 0.15 ug/l
Cyanide, Total 140 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 0.05 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 0.24 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standa
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-019 CFSWP-019 CFSWP-019 CFSWP-019 CFSWP-019 CFSWP-020 CFSWP-020 CFSWP-020 CFSWP-020 CFSWP-020 CFSWP-021 CFSWP-021
06/06/2016 12/01/2016 04/03/2017 06/15/2017 06/15/2017 06/06/2016 12/01/2016 03/16/2017 06/15/2017 06/15/2017 06/06/2016 11/30/2016

CFSWP-019-SW CFSWP-019-SW CFSWP-019-SW CFSWP-019-SW CFSWP-019-SW CFSWP-020-SW CFSWP-020-SW CFSWP-020-SW CFSWP-020-SW CFSWP-020-SW CFSWP-021-SW CFSWP-021-SW
N N N N N N N N N N N N
T T T T DI T T T T DI T T

18.7 J 61.7 24.5 J 18.2 U 18.2 U 15.3 J 615 18.2 U 18.2 U 18.2 U 95.3 5750 
0.76 U 0.62 U 0.62 U 0.62 U 0.62 U 0.76 U 0.62 U 0.62 U 0.62 U 0.62 U 0.76 U 0.62 U
0.71 U 0.64 U 0.64 U 0.64 U 0.64 U 0.71 U 0.64 U 0.64 U 0.64 U 0.64 U 1.2 J 3.7 
265 156 244 250 248 305 424 239 275 270 98 219 

0.29 U 0.24 U 0.24 U 0.24 U 0.24 U 0.29 U 0.24 U 0.24 U 0.24 U 0.24 U 0.29 U 0.24 U
0.72 U 0.71 U 0.71 U 0.71 U 0.71 U 0.72 U 0.71 U 0.71 U 0.71 U 0.71 U 0.72 U 0.71 U
49100 51000 45600 38000 37800 45500 73300 38700 41100 39800 50500 82100 
1.8 J 1.3 U 4.3 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 3.4 J
1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 2 J
3.3 J 1.6 J 1.8 J 1.4 U 1.4 U 1.8 J 4 1.4 U 1.4 U 1.4 U 1.6 U 5.7 
NA NA NA NA NA NA NA 9 2.1 J 1.7 J NA NA
4 U 2 U 2 U 2 U 2 U 12.5 16.4 11.3 2 U 5.3 J 4 U 2 U

110 J 134 111 J 42.4 U 42.4 U 49.1 U 451 43.1 J 42.4 U 42.4 U 79.5 J 4760 
0.44 U 0.38 U 0.38 U 0.38 U 0.38 U 0.44 U 0.91 J 0.38 U 0.38 U 0.38 U 0.44 U 4.5 
16200 16500 14000 13300 12700 15600 16500 12600 14000 13200 11700 19500 
4.4 J 9.3 3.4 J 2.5 U 2.5 U 3 U 10.1 5.3 J 5.3 J 4.5 J 4.1 J 127 

0.14 U 0.17 U 0.17 U 0.17 U 0.17 U 0.14 U 0.17 U 0.17 U 0.17 U 0.17 U 0.14 U 0.17 U
1.6 U 1.4 U 1.4 U 1.4 U 1.4 U 1.6 U 1.4 U 1.4 U 1.4 U 1.4 U 1.6 U 3.9 J
910 641 678 769 752 818 894 656 652 619 578 1250 

0.79 U 0.73 U 0.73 U 0.73 U 0.73 U 0.79 U 0.73 U 0.73 U 0.73 U 0.73 U 0.79 U 0.73 U
1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U
5840 8710 4630 4330 3670 5150 4860 4080 4570 3860 6150 31000 
0.31 U 0.26 U 0.26 U 0.26 U 0.26 U 0.31 U 0.26 U 0.26 U 0.26 U 0.26 U 0.31 U 0.26 U
2.1 J 1.9 U 1.9 U 1.9 U 1.9 U 2.1 J 1.9 U 1.9 U 1.9 U 1.9 U 2.1 J 3.9 J
6.5 U 7 U 7 U 7 U 7 U 6.5 U 7 U 7 U 7 U 7 U 6.5 U 19.2 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Aluminum -- -- 2000 ug/l
Antimony 5.6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Free 140 200 0.15 ug/l
Cyanide, Total 140 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 0.05 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 0.24 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bolding indicates an exceedance of DEQ-7 Human Health Standa
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-021 CFSWP-021 CFSWP-021 CFSWP-022 CFSWP-022 CFSWP-023 CFSWP-024 CFSWP-024 CFSWP-025 CFSWP-025 CFSWP-025 CFSWP-025
03/15/2017 06/15/2017 06/15/2017 06/06/2016 04/03/2017 04/03/2017 06/15/2017 06/15/2017 12/20/2016 03/13/2017 06/13/2017 06/13/2017

CFSWP-021-SW CFSWP-021-SW CFSWP-021-SW CFSWP-022-SW CFSWP-022-SW CFSWP-023-SW CFSWP-024-SW CFSWP-024-SW CFSWP-025-SW CFSWP-025-SW CFSWP-025-SW CFSWP-025-SW
N N N N N N N N N N N N
T T DI T T T T DI T T T DI

112 390 18.2 U 937 140 109 8630 4780 44.4 18.2 U 49.5 18.2 U
0.62 U 0.62 U 0.62 U 0.76 U 0.62 U 0.62 U 7.7 7.2 0.62 U 0.74 J 0.62 U 0.62 U
0.64 U 0.87 J 0.93 J 0.88 J 0.64 U 0.64 U 2.4 1 J 0.64 U 0.64 U 0.64 U 0.64 U
88.7 104 96.5 125 77.9 234 43.4 26.4 122 110 94.7 93.3 

0.24 U 0.24 U 0.24 U 0.29 U 0.24 U 0.24 U 0.71 J 0.51 J 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U 0.71 U 0.72 U 0.71 U 0.71 U 3 2.5 0.71 U 0.71 U 0.71 U 0.71 U
55600 54600 54100 43600 45600 63300 7860 7020 56700 54200 51100 50400 
1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 2.7 J 1.3 U 1.3 U 8.9 1.3 U 1.3 U
1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.6 J 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.4 U 1.4 U 1.4 U 2.6 J 1.4 U 3.8 J 16.5 2 J 1.4 U 1.4 U 1.4 U 1.4 U
NA NA NA NA NA NA NA NA NA NA NA NA
2 U 2 U 2 U 4 U 2 U 7.6 J 2 U 2 U 2 U 2 U 2 U 2 U

99.2 J 197 42.4 U 302 50.2 J 42.4 U 817 42.4 U 42.4 U 100 J 42.4 U 42.4 U
0.38 U 0.66 J 0.38 U 0.44 U 0.38 U 0.38 U 7.6 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
12200 12700 12100 10900 10300 13900 804 384 13900 12700 12400 11700 
3.3 J 8.1 3.4 J 17.8 2.5 U 2.5 U 37.4 31.8 8.9 6.7 J 13.5 3.1 J

0.17 U 0.17 U 0.17 U 0.14 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 2.1 J 1.4 U 1.6 U 1.4 U 1.9 J 55.9 22.1 1.4 U 1.4 U 1.4 U 1.4 U
499 443 397 785 459 646 814 760 528 509 456 421 

0.73 U 0.73 U 0.73 U 0.79 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

26300 10700 10400 6900 4490 5280 6730 6180 2880 2530 2250 2010 
0.26 U 0.26 U 0.26 U 0.31 U 0.26 U 0.26 U 0.27 J 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U 1.9 U 2.2 J 1.9 U 6.9 18 4.3 1.9 U 1.9 U 1.9 U 1.9 U
7 U 9.1 J 7 U 6.5 U 7 U 7 U 537 512 7 U 7 U 7 U 7 U
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CFSWP-018 CFSWP-019 CFSWP-020 CFSWP-024
06/06/2016 06/06/2016 06/06/2016 06/15/2017

CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW CFSWP-024-SW
N N N N
T T T T

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Aroclor 1016 0.00064 -- 0.14 ug/l 0.098 U 0.098 U 0.098 U 0.1 U
Aroclor 1221 0.00064 -- 0.0047 ug/l 0.098 U 0.098 U 0.098 U 0.1 U
Aroclor 1232 0.00064 -- 0.0047 ug/l 0.098 U 0.098 U 0.098 U 0.1 U
Aroclor 1242 0.00064 -- 0.0078 ug/l 0.098 U 0.098 U 0.098 U 0.1 U
Aroclor 1248 0.00064 -- 0.0078 ug/l 0.098 U 0.098 U 0.098 U 0.1 U
Aroclor 1254 0.00064 -- 0.0078 ug/l 0.084 U 0.084 U 0.084 U 0.099 U
Aroclor 1260 0.00064 -- 0.0078 ug/l 0.084 U 0.084 U 0.084 U 0.099 U
Aroclor 1268 0.00064 -- -- ug/l 0.084 U 0.084 U 0.084 U 0.099 U
Aroclor-1262 -- -- -- ug/l 0.084 U 0.084 U 0.084 U 0.099 U
Polychlorinated biphenyls, Total 0.00064 -- -- ug/l 0.098 U 0.098 U 0.098 U 0.1 U

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction
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CFSWP-018 CFSWP-019 CFSWP-020 CFSWP-024
06/06/2016 06/06/2016 06/06/2016 06/15/2017

CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW CFSWP-024-SW
N N N N
T T T T

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
4,4'-DDD 0.0031 -- 0.032 ug/l 0.005 U 0.005 U 0.005 U 0.006 U
4,4'-DDE 0.0022 -- 0.046 ug/l 0.004 U 0.004 U 0.004 U 0.002 U
4,4'-DDT 0.0022 -- 0.23 ug/l 0.004 U 0.004 U 0.004 U 0.004 U
Aldrin 0.00049 -- 0.00092 ug/l 0.004 U 0.004 U 0.004 U 0.003 U
alpha-BHC 0.026 -- 0.0072 ug/l 0.006 U 0.006 U 0.006 U 0.007 U
alpha-Chlordane 0.008 -- -- ug/l 0.004 U 0.004 U 0.004 U 0.002 U
beta-BHC 0.091 -- 0.025 ug/l 0.005 U 0.005 U 0.005 U 0.004 U
delta-BHC -- -- -- ug/l 0.006 U 0.006 U 0.006 U 0.005 U
Dieldrin 0.00052 -- 0.0018 ug/l 0.004 U 0.004 U 0.004 U 0.003 U
Endosulfan I 62 -- -- ug/l 0.005 U 0.005 U 0.005 U 0.002 U
Endosulfan II 62 -- -- ug/l 0.004 U 0.004 U 0.004 U 0.004 U
Endosulfan sulfate 62 -- -- ug/l 0.005 U 0.005 U 0.005 U 0.006 U
Endrin 0.059 2 0.23 ug/l 0.004 U 0.004 U 0.004 U 0.004 U
Endrin aldehyde 0.29 -- -- ug/l 0.004 U 0.004 U 0.004 U 0.008 U
Endrin ketone -- -- -- ug/l 0.004 U 0.004 U 0.004 U 0.008 U
gamma-BHC (Lindane) 0.2 0.2 0.042 ug/l 0.004 U 0.004 U 0.004 U 0.012 U
gamma-Chlordane -- -- -- ug/l 0.005 U 0.005 U 0.005 U 0.003 U
Heptachlor 0.00079 0.4 0.0014 ug/l 0.004 U 0.004 U 0.004 U 0.003 U
Heptachlor epoxide 0.00039 0.2 0.0014 ug/l 0.004 U 0.004 U 0.004 U 0.005 U
Methoxychlor 40 40 3.7 ug/l 0.004 U 0.004 U 0.004 U 0.004 U
Toxaphene 0.0028 3 0.071 ug/l 0.06 U 0.06 U 0.06 U 0.11 U

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction



Appendix L6. General Chemistry in Surface Water – Human Health Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

ROUX ASSOCIATES, INC. Page 1 of 11  2476.0001Y004.170/WKB

CFSWP-001 CFSWP-001 CFSWP-001 CFSWP-001 CFSWP-001 CFSWP-002 CFSWP-002 CFSWP-002 CFSWP-002 CFSWP-002 CFSWP-003
09/16/2016 12/02/2016 04/04/2017 06/14/2017 06/14/2017 09/16/2016 12/02/2016 04/04/2017 06/14/2017 06/14/2017 09/09/2016

CFSWP-001-SW CFSWP-001-SW CFSWP-001-SW CFSWP-001-SW CFSWP-001-SW CFSWP-002-SW CFSWP-002-SW CFSWP-002-SW CFSWP-002-SW CFSWP-002-SW CFSWP-003-SW
N N N N N N N N N N N
T T T T DI T T T T DI T

Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Alkalinity -- -- -- ug/l 85900 88100 88000 71400 NA 85900 86900 87800 70000 NA 97900 
Ammonia -- -- -- ug/l 72 U 72 UJ 72 U 72 U NA 72 U 72 UJ 72 U 72 U NA 72 UJ
Chloride -- -- -- ug/l 379 J 1110 J- 540 397 J+ NA 342 J 1710 J- 490 255 J+ NA 500 
Fluoride 4000 4000 80 ug/l 35.8 J- 211 J- 84.2 118 118 J+ 35.9 J- 547 J- 95 119 109 J+ 181 
Hardness as calcium carbonate -- -- -- ug/l 88000 90000 86000 72000 NA 86000 92000 84000 72000 NA 90000 
Nitrate Nitrite as N 10000 10000 -- ug/l 898 100 U 120 124 J+ NA 100 U 100 U 133 125 J+ NA 122 
Orthophosphate as P -- -- -- ug/l 42 R 48 U 48 U 48 U NA 42 R 48 U 48 U 48 U NA 42 U
Sulfate -- -- -- ug/l 3570 J- 6620 J- 3300 J+ 2590 J+ NA 3610 J- 17400 J- 3410 J+ 2850 J+ NA 4620 
Sulfide -- -- -- ug/l NA NA NA 579 U NA NA NA NA 579 U NA NA
Total Dissolved Solids -- -- -- mg/l 101 81 82 J 62 NA 91 90 87 J 77 NA 116 
Total Suspended Solids -- -- -- mg/l 1 U 3.8 11.1 34.9 NA 1 U 1 U 8.5 45.7 NA 1.7 

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Sulfide -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-003 CFSWP-003 CFSWP-003 CFSWP-003 CFSWP-004 CFSWP-004 CFSWP-004 CFSWP-004 CFSWP-004 CFSWP-005 CFSWP-005
12/01/2016 03/16/2017 06/14/2017 06/14/2017 09/09/2016 12/01/2016 03/16/2017 06/14/2017 06/14/2017 09/09/2016 12/01/2016

CFSWP-003-SW CFSWP-003-SW CFSWP-003-SW CFSWP-003-SW CFSWP-004-SW CFSWP-004-SW CFSWP-004-SW CFSWP-004-SW CFSWP-004-SW CFSWP-005-SW CFSWP-005-SW
N N N N N N N N N N N
T T T DI T T T T DI T T

92000 90200 77500 NA 264000 179000 106000 76000 NA 256000 269000 
72 UJ 72 U 72 U NA 72 UJ 72 UJ 72 U 72 U NA 72 UJ 72 UJ
904 J- 887 J+ 383 J+ NA 3060 2310 J- 1020 J+ 312 J+ NA 2910 2910 J-
615 J- 198 J 192 185 J+ 2560 1810 J- 342 J 175 167 J+ 2570 2100 J-

108000 88000 74000 NA 222000 216000 104000 70000 NA 218000 252000 
283 144 175 J+ NA 1510 1340 245 206 J+ NA 1680 1620 

48 UJ 48 UJ 48 U NA 42 U 48 UJ 48 UJ 48 U NA 42 U 48 UJ
7120 J- 5050 J 3290 J+ NA 18100 14400 J- 6400 J 3150 J+ NA 17800 18400 J-

NA NA 579 U NA NA NA NA 579 U NA NA NA
118 96 82 NA 312 267 116 84 NA 315 284 

12.9 J 31.3 35.1 NA 413 1 UJ 22.7 32.7 NA 3.7 5.1 J
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Sulfide -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-005 CFSWP-005 CFSWP-005 CFSWP-006 CFSWP-006 CFSWP-006 CFSWP-006 CFSWP-006 CFSWP-007 CFSWP-007 CFSWP-007
03/16/2017 06/14/2017 06/14/2017 09/09/2016 12/01/2016 03/16/2017 06/14/2017 06/14/2017 09/16/2016 12/02/2016 03/16/2017

CFSWP-005-SW CFSWP-005-SW CFSWP-005-SW CFSWP-006-SW CFSWP-006-SW CFSWP-006-SW CFSWP-006-SW CFSWP-006-SW CFSWP-007-SW CFSWP-007-SW CFSWP-007-SW
N N N N N N N N N N N
T T DI T T T T DI T T T

112000 155000 NA 86000 87600 79600 69100 NA 83900 87500 80200 
72 U 72 U NA 72 UJ 72 UJ 72 U 72 U NA 72 U 72 UJ 72 U

1080 J+ 855 J+ NA 352 360 J- 804 J+ 241 J+ NA 348 J 351 J- 758 J+
457 J 555 558 J+ 37.3 J 106 J- 122 J 122 119 J+ 33.8 J- 110 J- 114 J

106000 130000 NA 90000 150000 88000 70000 NA 86000 90000 82000 
255 1550 J+ NA 100 U 100 U 119 127 J+ NA 100 U 100 U 127 

48 UJ 48 U NA 42 U 48 UJ 48 UJ 48 U NA 42 R 48 U 48 UJ
6330 J 8610 J+ NA 3680 3620 J- 4140 J 2620 J+ NA 3530 J- 3590 J- 4720 J

NA 579 U NA NA NA NA 579 U NA NA NA NA
127 191 NA 95 90 85 71 NA 100 95 89 
15.6 62.2 NA 11.6 1 UJ 82 70.5 NA 1 U 1.9 82.8 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Sulfide -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-007 CFSWP-007 CFSWP-008 CFSWP-008 CFSWP-008 CFSWP-008 CFSWP-008 CFSWP-009 CFSWP-009 CFSWP-009 CFSWP-009
06/14/2017 06/14/2017 09/16/2016 12/02/2016 04/04/2017 06/14/2017 06/14/2017 06/07/2016 04/03/2017 06/12/2017 06/12/2017

CFSWP-007-SW CFSWP-007-SW CFSWP-008-SW CFSWP-008-SW CFSWP-008-SW CFSWP-008-SW CFSWP-008-SW CFSWP-009-SW CFSWP-009-SW CFSWP-009-SW CFSWP-009-SW
N N N N N N N N N N N
T DI T T T T DI T T T DI

69000 NA 85900 90400 90200 69200 NA 170000 171000 191000 NA
72 U NA 72 U 72 UJ 86 J 72 U NA 48.9 J 72 U 72 U NA

243 J+ NA 335 J 363 J- 573 269 J+ NA 1770 J+ 2570 J+ 1380 J+ NA
123 118 J+ 33.5 J- 107 J- 96.8 124 117 J+ 80.3 105 188 185 J+

72000 NA 84000 92000 84000 70000 NA 170000 170000 188000 NA
131 J+ NA 100 U 100 U 100 124 J+ NA 100 U 100 U 100 U NA
48 U NA 42 R 48 U 48 U 48 U NA NA 48 UJ 48 U NA

2620 J+ NA 3490 J- 4010 J- 3710 J+ 2600 J+ NA 2790 2360 3410 J+ NA
579 U NA NA NA NA 579 U NA NA NA 579 U NA

72 NA 95 69 88 J 74 NA 179 163 225 J NA
41.5 NA 7.4 1 U 18.7 40 NA 1 U 1.3 1.2 NA
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Sulfide -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-010 CFSWP-010 CFSWP-010 CFSWP-010 CFSWP-011 CFSWP-011 CFSWP-011 CFSWP-011 CFSWP-012 CFSWP-012 CFSWP-012
06/07/2016 03/15/2017 06/12/2017 06/12/2017 06/07/2016 04/03/2017 06/12/2017 06/12/2017 06/07/2016 04/03/2017 04/03/2017

CFSWP-010-SW CFSWP-010-SW CFSWP-010-SW CFSWP-010-SW CFSWP-011-SW CFSWP-011-SW CFSWP-011-SW CFSWP-011-SW CFSWP-012-SW CFSWP-012-SW CFSWP-DUP5-SW
N N N N N N N N N N FD
T T T DI T T T DI T T T

158000 133000 179000 NA 158000 171000 180000 NA 158000 172000 172000 
23 U 72 U 72 U NA 23 U 72 U 72 U NA 23 U 72 UJ 141 J

1970 J+ 320 J+ 1640 J+ NA 1710 J+ 2640 J+ 1650 J+ NA 1720 J+ 2640 J+ 2660 J+
39.4 J 2600 181 177 J+ 38.7 J 103 131 128 J+ 39.5 J 101 89.6 

164000 138000 180000 NA 156000 170000 168000 NA 152000 168000 170000 
100 U 216 100 U NA 100 U 100 U 117 NA 100 U 100 U 100 U

NA NA 48 U NA NA 48 UJ 48 U NA NA 48 UJ 48 UJ
1930 4460 J+ 1880 J+ NA 1910 2160 1910 J+ NA 1900 2210 2140 
NA NA 579 U NA NA NA 579 U NA NA NA NA
150 139 195 J NA 170 170 199 J NA 146 164 163 
1.5 20.8 1 U NA 1 U 3.1 1 U NA 1.1 1.2 1.3 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Sulfide -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-012 CFSWP-012 CFSWP-013 CFSWP-013 CFSWP-013 CFSWP-013 CFSWP-013 CFSWP-013 CFSWP-014 CFSWP-014 CFSWP-014
06/12/2017 06/12/2017 06/07/2016 06/07/2016 11/30/2016 03/15/2017 06/12/2017 06/12/2017 08/29/2016 11/30/2016 11/30/2016

CFSWP-012-SW CFSWP-012-SW CFSWP-013-SW CFSWP-DUP1-SW CFSWP-013-SW CFSWP-013-SW CFSWP-013-SW CFSWP-013-SW CFSWP-014-SW CFSWP-014-SW CFSWP-DUP3-SW
N N N FD N N N N N N FD
T DI T T T T T DI T T T

180000 NA 179000 160000 148000 164000 181000 NA 165000 190000 191000 
72 U NA 23 U 27.9 J 72 U 72 U 72 U NA 72 U 72 U 72 U

1660 J+ NA 1780 J+ 1700 J+ 577 J- 349 J+ 1660 J+ NA 2670 1580 J- 1630 J-
131 129 J+ 39.2 J 38.3 J 473 J- 308 131 126 J+ 55.8 J 117 J- 123 J-

164000 NA 156000 156000 170000 158000 172000 NA 164000 196000 192000 
100 U NA 100 U 100 U 100 U 100 U 113 NA 100 U 100 U 100 U
48 U NA NA NA 48 UJ NA 48 U NA 42 UJ 48 UJ 48 UJ

1900 J+ NA 1910 1960 3020 J- 3850 J+ 1910 J+ NA 3320 2230 J- 2240 J-
579 U NA NA NA NA NA 579 U NA NA NA NA
212 J NA 173 159 142 176 207 J NA 167 172 185 
1 U NA 1.2 1.1 153 2 1 U NA 1.8 1 U 1 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Sulfide -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-014 CFSWP-014 CFSWP-014 CFSWP-014 CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-015
03/13/2017 03/13/2017 06/13/2017 06/13/2017 08/29/2016 08/29/2016 11/30/2016 12/20/2016 03/13/2017 06/13/2017 06/13/2017

CFSWP-014-SW CFSWP-Dup4-SW CFSWP-014-SW CFSWP-014-SW CFSWP-015-SW CFSWP-DUP2-SW CFSWP-015-SW CFSWP-015-SW CFSWP-015-SW CFSWP-015-SW CFSWP-DUP7-SW
N FD N N N FD N N N N FD
T T T DI T T T T T T T

203000 205000 182000 NA 171000 169000 193000 202000 205000 186000 186000 
72 U 72 U 72 U NA 72 U 72 U 72 U 72 U 72 U 72 U 72 U

3060 J+ 3080 J+ 1770 J+ NA 2600 2610 1630 J- 1370 3100 J+ 1640 J+ 1620 J+
126 134 137 130 J+ 62.4 J 62.3 J 119 J- 112 J- 129 135 136 

200000 202000 176000 NA 178000 170000 196000 208000 202000 180000 184000 
244 251 144 J NA 100 U 100 U 100 U 100 U 273 120 J- 120 J-
NA NA 48 U NA 42 UJ 42 UJ 48 UJ 48 UJ NA 48 U 48 U

3320 J+ 3780 J+ 2020 J+ NA 2740 3100 2190 J- 2480 J- 3220 J+ 1960 J+ 1890 J+
NA NA 579 U NA NA NA NA NA NA 579 U 579 U
223 180 128 NA 182 176 174 247 194 179 184 
1 UJ 1 UJ 3.4 NA 1.3 1.1 1 U 1 U 1 UJ 2.1 1.8 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Sulfide -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-015 CFSWP-015 CFSWP-016 CFSWP-016 CFSWP-016 CFSWP-016 CFSWP-016 CFSWP-016 CFSWP-016 CFSWP-017 CFSWP-017
06/13/2017 06/13/2017 08/29/2016 11/30/2016 03/13/2017 06/12/2017 06/12/2017 06/12/2017 06/12/2017 09/16/2016 12/02/2016

CFSWP-015-SW CFSWP-DUP7-SW CFSWP-016-SW CFSWP-016-SW CFSWP-016-SW CFSWP-016-SW CFSWP-DUP6-SW CFSWP-016-SW CFSWP-DUP6-SW CFSWP-017-SW CFSWP-017-SW
N FD N N N N FD N FD N N
DI DI T T T T T DI DI T T

NA NA 173000 194000 208000 185000 185000 NA NA 116000 89900 
NA NA 72 U 72 U 72 U 72 U 72 U NA NA 72 U 72 UJ
NA NA 2800 1630 J- 2950 J+ 1620 J+ 1600 J+ NA NA 864 J 370 J-

121 J+ 130 J+ 58.8 J 123 J- 132 135 137 131 J+ 138 J+ 56.2 J- 106 J-
NA NA 172000 200000 202000 180000 180000 NA NA 124000 92000 
NA NA 100 U 100 U 170 113 131 NA NA 100 U 100 U
NA NA 42 UJ 48 UJ NA 48 U 48 U NA NA 42 R 48 U
NA NA 2700 2270 J- 3240 J+ 1990 J+ 1980 J+ NA NA 4300 J- 4810 J-
NA NA NA NA NA 579 U 579 U NA NA NA NA
NA NA 193 196 204 210 J 221 J NA NA 120 96 
NA NA 1 1.1 19 J 4.4 4 NA NA 4.9 1 U
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Sulfide -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-017 CFSWP-017 CFSWP-017 CFSWP-018 CFSWP-018 CFSWP-018 CFSWP-018 CFSWP-018 CFSWP-019 CFSWP-019 CFSWP-019
04/04/2017 06/14/2017 06/14/2017 06/06/2016 12/01/2016 04/03/2017 06/15/2017 06/15/2017 06/06/2016 12/01/2016 04/03/2017

CFSWP-017-SW CFSWP-017-SW CFSWP-017-SW CFSWP-018-SW CFSWP-018-SW CFSWP-018-SW CFSWP-018-SW CFSWP-018-SW CFSWP-019-SW CFSWP-019-SW CFSWP-019-SW
N N N N N N N N N N N
T T DI T T T T DI T T T

89100 69000 NA 162000 207000 183000 233000 NA 164000 207000 183000 
72 U 72 U NA 178 72 UJ 72 U 84.4 J NA 53 J 72 UJ 72 U
523 227 J+ NA 2160 J+ 1910 J- 1720 J+ 2300 J+ NA 1930 J+ 1860 J- 1550 J+
85.7 121 119 J+ 353 828 J- 365 1700 1860 379 785 J- 350 

88000 66000 NA 180000 260000 184000 216000 NA 180000 208000 180000 
100 140 J+ NA 100 U 100 U 117 1700 NA 100 U 100 U 124 
48 U 48 U NA NA 48 UJ 48 UJ 48 U NA NA 48 UJ 48 UJ

3750 J+ 2610 J+ NA 3390 4660 J- 4510 12200 J+ NA 3270 5110 J- 4260 
NA 579 U NA NA NA NA 579 U NA NA NA NA
87 J 74 NA 176 210 172 336 NA 183 201 172 
4.9 42.2 NA 8 112 J 9.6 59.2 NA 1.4 12.4 J 3.3 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Sulfide -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-019 CFSWP-019 CFSWP-020 CFSWP-020 CFSWP-020 CFSWP-020 CFSWP-020 CFSWP-021 CFSWP-021 CFSWP-021 CFSWP-021
06/15/2017 06/15/2017 06/06/2016 12/01/2016 03/16/2017 06/15/2017 06/15/2017 06/06/2016 11/30/2016 03/15/2017 06/15/2017

CFSWP-019-SW CFSWP-019-SW CFSWP-020-SW CFSWP-020-SW CFSWP-020-SW CFSWP-020-SW CFSWP-020-SW CFSWP-021-SW CFSWP-021-SW CFSWP-021-SW CFSWP-021-SW
N N N N N N N N N N N
T DI T T T T DI T T T T

167000 NA 154000 183000 169000 175000 NA 148000 228000 206000 200000 
88.7 J NA 23 U 72 UJ 82.4 J 126 NA 28.4 J 72 U 72 U 72 U

1470 J+ NA 2240 J+ 1590 J- 1500 J+ 1320 J+ NA 1590 J+ 2250 J- 1740 J+ 1620 J+
305 304 250 265 J- 330 J 308 289 166 189 J- 231 243 

168000 NA 176000 256000 160000 160000 NA 168000 304000 204000 184000 
100 U NA 117 186 191 204 NA 100 U 100 U 100 U 137 
48 U NA NA 48 UJ 48 UJ 48 U NA NA 48 UJ NA 48 U

3140 J+ NA 3590 3250 J- 4490 J 3240 J+ NA 7440 73100 J- 78900 J+ 20300 J+
579 U NA NA NA NA 579 U NA NA NA NA 579 U
203 NA 193 185 164 217 NA 176 309 296 252 
18.4 NA 2.5 113 J 1.8 11.3 NA 3.1 72.8 1 U 10.1 
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Parameter

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level 

Drinking 
Water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL Unit
Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l
Sulfide -- -- -- ug/l
Total Dissolved Solids -- -- -- mg/l
Total Suspended Solids -- -- -- mg/l

Bolding indicates an exceedance of DEQ-7 Human Health Standards
Shading indicates an exceedance of EPA Drinking Water MCLs
Red indicates an exceedance of EPA Tapwater RSLs

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-021 CFSWP-022 CFSWP-022 CFSWP-023 CFSWP-024 CFSWP-024 CFSWP-025 CFSWP-025 CFSWP-025 CFSWP-025
06/15/2017 06/06/2016 04/03/2017 04/03/2017 06/15/2017 06/15/2017 12/20/2016 03/13/2017 06/13/2017 06/13/2017

CFSWP-021-SW CFSWP-022-SW CFSWP-022-SW CFSWP-023-SW CFSWP-024-SW CFSWP-024-SW CFSWP-025-SW CFSWP-025-SW CFSWP-025-SW CFSWP-025-SW
N N N N N N N N N N
DI T T T T DI T T T DI

NA 144000 170000 217000 13900 NA 201000 207000 185000 NA
NA 23 U 72 U 72 U 1840 NA 72 U 72 U 72 U NA
NA 1640 J+ 1990 J+ 1600 J+ 1390 J+ NA 1400 2950 J+ 1660 J+ NA
188 177 223 2150 22400 J+ 21500 115 J- 128 134 130 J+
NA 172000 166000 224000 50000 NA 206000 204000 176000 NA
NA 100 U 100 U 127 327 NA 100 U 161 163 J- NA
NA NA 48 UJ 48 UJ 48 U NA 48 UJ NA 48 U NA
NA 6540 5660 13200 4390 J+ NA 2510 J- 3250 J+ 1960 J+ NA
NA NA NA NA 579 U NA NA NA 579 U NA
NA 169 177 232 84 NA 243 166 192 NA
NA 262 1.6 7.4 58 NA 3.5 1 UJ 4.4 NA
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CFSWP-018 CFSWP-019 CFSWP-020 CFSWP-024
06/06/2016 06/06/2016 06/06/2016 06/15/2017

CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW CFSWP-024-SW
N N N N
T T T T

Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

1,1,1-Trichloroethane 11 -- -- DE ug/l 0.28 U 0.28 U 0.28 U 0.28 UJ
1,1,2,2-Tetrachloroethane 610 -- -- DE ug/l 0.19 U 0.19 U 0.19 U 0.19 U
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- -- -- ug/l 0.34 U 0.34 U 0.34 U 0.34 U
1,1,2-Trichloroethane 1200 -- -- DE ug/l 0.08 U 0.08 U 0.08 U 0.08 U
1,1-Dichloroethane 47 -- -- DE ug/l 0.24 U 0.24 U 0.24 U 0.24 U
1,1-Dichloroethene 25 -- -- DE ug/l 0.34 U 0.34 U 0.34 U 0.34 U
1,2,3-Trichlorobenzene 8 -- -- F ug/l 0.35 U 0.35 U 0.35 U 0.35 U
1,2,4-Trichlorobenzene 24 -- -- EF ug/l 0.27 U 0.27 U 0.27 U 0.27 U
1,2-Dibromo-3-Chloropropane -- -- -- -- ug/l 0.23 U 0.23 U 0.23 U 0.23 U
1,2-Dichlorobenzene 0.7 -- -- E ug/l 0.22 U 0.22 U 0.22 U 0.22 U
1,2-Dichloroethane 100 -- -- EF ug/l 0.25 U 0.25 U 0.25 U 0.25 U
1,2-Dichloropropane -- -- -- -- ug/l 0.18 U 0.18 U 0.18 U 0.18 U
1,3-Dichlorobenzene 71 -- -- D ug/l 0.33 U 0.33 U 0.33 U 0.33 U
1,4-Dichlorobenzene 15 -- -- D ug/l 0.33 U 0.33 U 0.33 U 0.33 U
2-Butanone (MEK) 14000 -- -- DE ug/l 2.2 U 2.2 U 2.2 U 2.2 U
2-Hexanone 99 -- -- DE ug/l 0.72 U 0.72 U 0.72 U 0.72 U
4-Methyl-2-pentanone (MIBK) 170 -- -- ED ug/l 0.63 U 0.63 U 0.63 U 0.63 U
Acetone 1500 -- -- DE ug/l 1.1 U 1.1 U 1.1 U 12 
Benzene 130 -- -- D ug/l 0.09 U 0.09 U 0.09 U 0.09 U
Bromoform 320 -- -- DE ug/l 0.18 U 0.18 U 0.18 U 0.18 U
Bromomethane -- -- -- -- ug/l 0.18 UJ 0.18 UJ 0.18 UJ 0.18 UJ
Carbon disulfide 0.92 -- -- DE ug/l 0.22 U 0.22 U 0.22 U 0.22 U
Carbon tetrachloride 9.8 -- -- D ug/l 0.33 U 0.33 U 0.33 U 0.33 U
Chlorobenzene 1.3 -- -- E ug/l 0.24 U 0.24 U 0.24 U 0.24 U
Chlorobromomethane -- -- -- -- ug/l 0.3 U 0.3 U 0.3 U 0.3 U
Chlorodibromomethane -- -- -- -- ug/l 0.22 U 0.22 U 0.22 U 0.22 U
Chloroethane -- -- -- -- ug/l 0.37 U 0.37 U 0.37 U 0.37 UJ
Chloroform 1.8 -- -- E ug/l 0.22 U 0.22 U 0.22 U 0.22 U
Chloromethane -- -- -- -- ug/l 0.22 U 0.22 U 0.22 U 0.22 U
cis-1,2-Dichloroethene 590 -- -- D ug/l 0.26 U 0.26 U 0.26 U 0.26 UJ
cis-1,3-Dichloropropene 0.055 -- -- D ug/l 0.16 U 0.16 U 0.16 U 0.16 U
Cyclohexane -- -- -- -- ug/l 0.26 U 0.26 U 0.26 U 0.26 U
Dichlorobromomethane -- -- -- -- ug/l 0.15 U 0.15 U 0.15 U 0.15 U
Dichlorodifluoromethane -- -- -- -- ug/l 0.14 U 0.14 U 0.14 U 0.14 U
Ethylbenzene 7.3 -- -- D ug/l 0.3 U 0.3 U 0.3 U 0.3 U
Ethylene Dibromide -- -- -- -- ug/l 0.19 U 0.19 U 0.19 U 0.19 U
Isopropylbenzene 2.6 -- -- E ug/l 0.32 U 0.32 U 0.32 U 0.32 U
Methyl acetate -- -- -- -- ug/l 0.58 U 0.58 U 0.58 U 0.58 UJ
Methyl tert-butyl ether 10000 -- -- F ug/l 0.13 U 0.13 U 0.13 U 0.13 UJ
Methylcyclohexane -- -- -- -- ug/l 0.22 U 0.22 U 0.22 U 0.22 U
Methylene Chloride 98.1 -- -- E ug/l 0.47 J 0.21 U 0.9 J 0.21 UJ
m-Xylene & p-Xylene 1.8 -- -- D ug/l 0.28 U 0.28 U 0.28 U 0.28 U
o-Xylene 13 -- -- D ug/l 0.32 U 0.32 U 0.32 U 0.32 U
Styrene 72 -- -- EF ug/l 0.17 U 0.17 U 0.17 U 0.17 U
Tetrachloroethene 98 -- -- D ug/l 0.12 U 0.12 U 0.12 U 0.12 U
Toluene 2 -- -- EF ug/l 0.25 U 0.25 U 0.25 U 0.25 U
trans-1,2-Dichloroethene 590 -- -- D ug/l 0.18 U 0.18 U 0.18 U 0.18 UJ
trans-1,3-Dichloropropene 0.055 -- -- D ug/l 0.19 U 0.19 U 0.19 U 0.19 U
Trichloroethene 21 -- -- E ug/l 0.22 U 0.22 U 0.22 U 0.22 U

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction
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CFSWP-018 CFSWP-019 CFSWP-020 CFSWP-024
06/06/2016 06/06/2016 06/06/2016 06/15/2017

CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW CFSWP-024-SW
N N N N
T T T T

Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Trichlorofluoromethane -- -- -- -- ug/l 0.15 U 0.15 U 0.15 U 0.15 U
Vinyl chloride 930 -- -- E ug/l 0.06 U 0.06 U 0.06 U 0.06 U

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standards
Red indicates an exceedance of Acute Aquatic Life Standards
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CFSWP-018 CFSWP-019 CFSWP-020 CFSWP-024
06/06/2016 06/06/2016 06/06/2016 06/15/2017

CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW CFSWP-024-SW
N N N N
T T T T

Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

1,1'-Biphenyl 14 -- -- DE ug/l 0.66 U 0.63 U 0.68 U 0.63 U
1,2,4,5-Tetrachlorobenzene 3 -- -- E ug/l 0.45 U 0.43 U 0.47 U 0.43 U
1,4-Dioxane -- -- -- -- ug/l 3.2 U 3.1 U 3.4 U 3.1 U
2,2'-oxybis[1-chloropropane] -- -- -- -- ug/l 0.97 U 0.93 U 1 U 0.93 U
2,3,4,6-Tetrachlorophenol 1 -- -- F ug/l 0.72 U 0.69 U 0.75 U 0.69 U
2,4,5-Trichlorophenol -- -- -- -- ug/l 0.51 U 0.49 U 0.53 U 0.49 U
2,4,6-Trichlorophenol 4.9 -- -- E ug/l 0.55 U 0.53 U 0.58 U 0.53 U
2,4-Dichlorophenol 11 -- -- E ug/l 0.66 U 0.63 U 0.68 U 0.63 U
2,4-Dimethylphenol -- -- -- -- ug/l 0.95 U 0.91 U 0.99 U 0.91 U
2,4-Dinitrophenol -- -- -- -- ug/l 2.5 U 2.4 U 2.6 U 2.4 U
2,4-Dinitrotoluene 44 -- -- E ug/l 1.1 U 1 U 1.1 U 1 U
2,6-Dinitrotoluene 81 -- -- E ug/l 0.92 U 0.88 U 0.96 U 0.88 U
2-Chloronaphthalene -- -- -- -- ug/l 0.64 U 0.61 U 0.66 U 0.61 U
2-Chlorophenol 24 -- -- E ug/l 0.77 U 0.74 U 0.8 U 0.74 U
2-Methylnaphthalene 4.7 -- -- E ug/l 0.92 U 0.88 U 0.96 U 0.88 U
2-Methylphenol 13 -- -- DE ug/l 1.3 U 1.3 U 1.4 U 1.3 U
2-Nitroaniline -- -- -- -- ug/l 0.68 U 0.65 U 0.71 U 0.65 U
2-Nitrophenol 300 -- -- D ug/l 0.61 U 0.59 U 0.64 U 0.59 U
3 & 4 Methylphenol -- -- -- -- ug/l 0.92 U 0.88 U 0.96 U 0.88 U
3,3'-Dichlorobenzidine 4.5 -- -- E ug/l 1.1 U 1 U 1.1 U 1 U
3-Nitroaniline -- -- -- -- ug/l 0.85 U 0.82 U 0.89 U 0.82 U
4,6-Dinitro-2-methylphenol -- -- -- -- ug/l 2.1 U 2 U 2.2 U 2 U
4-Bromophenyl phenyl ether 1.5 -- -- DE ug/l 1.1 U 1 U 1.1 U 1 U
4-Chloro-3-methylphenol -- -- -- -- ug/l 0.79 U 0.76 U 0.83 U 0.76 U
4-Chloroaniline 232 -- -- E ug/l 0.76 U 0.73 U 0.79 U 0.73 U
4-Chlorophenyl phenyl ether -- -- -- -- ug/l 1 U 0.96 U 1 U 0.96 U
4-Nitroaniline -- -- -- -- ug/l 0.5 U 0.48 U 0.52 U 0.48 U
4-Nitrophenol 60 -- -- E ug/l 4.8 U 4.7 U 5.1 U 4.7 U
Acenaphthene 5.8 -- -- EF ug/l 0.92 U 0.88 U 0.96 U 0.88 U
Acenaphthylene -- -- -- -- ug/l 0.68 U 0.65 U 0.71 U 0.65 U
Acetophenone -- -- -- -- ug/l 1.1 U 1 U 1.1 U 1 U
Anthracene 0.012 -- -- EF ug/l 0.59 U 0.57 U 0.62 U 0.57 U
Atrazine 1.8 -- -- EF ug/l 0.8 U 0.77 U 0.84 U 0.77 U
Benzaldehyde -- -- -- -- ug/l 0.9 U 0.86 U 0.93 U 0.86 U
Benzo[a]anthracene 0.018 -- -- EF ug/l 0.57 U 0.55 U 0.6 U 3 
Benzo[a]pyrene 0.014 -- -- D ug/l 0.17 U 0.16 U 0.17 U 3.9 
Benzo[b]fluoranthene -- -- -- -- ug/l 0.46 U 0.44 U 0.48 U 10 
Benzo[g,h,i]perylene -- -- -- -- ug/l 0.78 U 0.75 U 0.82 U 3.9 J
Benzo[k]fluoranthene -- -- -- -- ug/l 0.19 U 0.18 U 0.2 U 0.18 U
Bis(2-chloroethoxy)methane -- -- -- -- ug/l 0.72 U 0.69 U 0.75 U 0.69 U
Bis(2-chloroethyl)ether -- -- -- -- ug/l 0.13 U 0.12 U 0.13 U 0.12 U
Bis(2-ethylhexyl) phthalate 3 -- -- D ug/l 0.75 U 0.72 U 0.78 U 0.72 U
Butyl benzyl phthalate 19 -- -- ED ug/l 0.63 U 0.6 U 0.65 U 0.6 U
Caprolactam -- -- -- -- ug/l 1.1 U 1.1 U 1.1 U 1.1 U
Carbazole -- -- -- -- ug/l 0.89 U 0.85 U 0.92 U 0.85 U
Chrysene -- -- -- -- ug/l 0.7 U 0.67 U 0.73 U 7.6 
Dibenz(a,h)anthracene -- -- -- -- ug/l 0.094 U 0.09 U 0.098 U 0.09 U
Dibenzofuran 3.7 -- -- DE ug/l 0.89 U 0.85 U 0.92 U 0.85 U
Diethyl phthalate 210 -- -- DE ug/l 1 U 1 U 1.1 U 1 U

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction
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CFSWP-018 CFSWP-019 CFSWP-020 CFSWP-024
06/06/2016 06/06/2016 06/06/2016 06/15/2017

CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW CFSWP-024-SW
N N N N
T T T T

Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

Dimethyl phthalate -- -- -- -- ug/l 1 U 0.98 U 1.1 U 0.98 U
Di-n-butyl phthalate 19 -- -- EF ug/l 0.85 U 0.82 U 0.89 U 0.82 U
Di-n-octyl phthalate 22 -- -- E ug/l 0.72 U 0.69 U 0.75 U 0.69 U
Fluoranthene 0.04 -- -- EF ug/l 0.75 U 0.72 U 0.78 U 9.3 J
Fluorene 3 -- -- EF ug/l 0.83 U 0.8 U 0.87 U 0.8 U
Hexachlorobenzene 0.0003 -- -- E ug/l 0.49 U 0.47 U 0.51 U 0.47 U
Hexachlorobutadiene 1.3 -- -- EF ug/l 0.79 U 0.76 U 0.83 U 0.76 U
Hexachlorocyclopentadiene -- -- -- -- ug/l 0.64 U 0.61 U 0.66 U 0.61 U
Hexachloroethane 12 -- -- DE ug/l 0.094 U 0.09 U 0.098 U 0.09 U
Indeno[1,2,3-cd]pyrene -- -- -- -- ug/l 0.22 U 0.21 U 0.23 U 3.1 
Isophorone -- -- -- -- ug/l 0.7 U 0.67 U 0.73 U 0.67 U
Naphthalene 1.1 -- -- EF ug/l 0.83 U 0.8 U 0.87 U 0.8 U
Nitrobenzene -- -- -- -- ug/l 0.51 U 0.49 U 0.53 U 0.49 U
N-Nitrosodi-n-propylamine -- -- -- -- ug/l 0.86 U 0.83 U 0.9 U 0.83 U
N-Nitrosodiphenylamine 210 -- -- DE ug/l 0.77 U 0.74 U 0.8 U 0.74 U
Pentachlorophenol 0.5 4.000 5.300 EF ug/l 2.3 U 2.2 U 2.4 U 2.2 U
Phenanthrene 0.4 -- -- EF ug/l 0.68 U 0.65 U 0.71 U 1.5 J
Phenol 4 -- -- EF ug/l 0.43 U 0.41 U 0.45 U 0.41 U
Pyrene 0.025 -- -- EF ug/l 0.86 U 0.83 U 0.9 U 7 J

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standards
Red indicates an exceedance of Acute Aquatic Life Standards



Appendix L9. Metals in Surface Water – Ecological Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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CFSWP-001 CFSWP-001 CFSWP-001 CFSWP-001 CFSWP-001 CFSWP-002 CFSWP-002 CFSWP-002 CFSWP-002 CFSWP-002 CFSWP-003
09/16/2016 12/02/2016 04/04/2017 06/14/2017 06/14/2017 09/16/2016 12/02/2016 04/04/2017 06/14/2017 06/14/2017 09/09/2016

CFSWP-001-SW CFSWP-001-SW CFSWP-001-SW CFSWP-001-SW CFSWP-001-SW CFSWP-002-SW CFSWP-002-SW CFSWP-002-SW CFSWP-002-SW CFSWP-002-SW CFSWP-003-SW
N N N N N N N N N N N
T T T T DI T T T T DI T

Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Aluminum 87 87 750 A ug/l 23.7 J 25.6 J 103 824 18.2 U 28.8 J 23.7 J 139 18.2 U 18.2 U 63.5 
Antimony 30 -- -- DE ug/l 0.62 U 0.62 U 0.64 J 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
Arsenic 3.1 150 340 D ug/l 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U
Barium 4 -- -- DE ug/l 107 102 98.4 83.4 70.7 102 101 97.2 68.3 64.4 117 
Beryllium 0.66 -- -- DE ug/l 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
Cadmium 0.09 0.238 0.520 F ug/l 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
Calcium 116000 -- -- CE ug/l 24200 25300 23600 20800 19700 23200 24300 23700 18900 18400 27700 
Chromium 64.3 74.700 -- E ug/l 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
Cobalt 5.1 -- -- C ug/l 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
Copper 0.23 8.038 3.790 C ug/l 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
Cyanide, Free 5 5.200 22 EF ug/l NA NA NA NA NA NA NA NA NA NA NA
Cyanide, Total 5 5.200 22 EF ug/l 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 18.8 
Iron 158 1000 -- C ug/l 42.4 U 42.4 U 204 870 42.4 U 42.4 U 42.4 U 137 42.4 U 42.4 U 135 
Lead 0.54 2.548 13.980 A ug/l 0.38 U 0.38 U 0.38 U 0.57 J 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Magnesium 82000 -- -- CE ug/l 6320 7060 6060 5770 4890 6030 6750 6150 5040 4520 7650 
Manganese 120 -- -- DE ug/l 2.5 U 2.5 U 4.3 J 24.9 2.5 U 2.5 U 2.5 U 4.5 J 2.5 U 2.5 U 10.9 
Mercury 0.026 0.910 1.700 EF ug/l 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
Nickel 5 45.009 145 C ug/l 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
Potassium 53000 -- -- CE ug/l 330 341 368 557 257 306 319 396 257 246 398 
Selenium 1 5 20 EF ug/l 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
Silver 0.067 -- 0.374 B ug/l 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
Sodium 680000 -- -- CE ug/l 1070 1200 1010 815 706 1030 1060 1030 712 583 3780 
Thallium 0.8 -- -- EF ug/l 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
Vanadium 20 -- -- DE ug/l 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
Zinc 30 103.361 37.000 CF ug/l 7 U 7 U 7 U 8.8 J 7 U 7 U 7 U 7 U 7 U 7 U 7 U

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standar
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Aluminum 87 87 750 A ug/l
Antimony 30 -- -- DE ug/l
Arsenic 3.1 150 340 D ug/l
Barium 4 -- -- DE ug/l
Beryllium 0.66 -- -- DE ug/l
Cadmium 0.09 0.238 0.520 F ug/l
Calcium 116000 -- -- CE ug/l
Chromium 64.3 74.700 -- E ug/l
Cobalt 5.1 -- -- C ug/l
Copper 0.23 8.038 3.790 C ug/l
Cyanide, Free 5 5.200 22 EF ug/l
Cyanide, Total 5 5.200 22 EF ug/l
Iron 158 1000 -- C ug/l
Lead 0.54 2.548 13.980 A ug/l
Magnesium 82000 -- -- CE ug/l
Manganese 120 -- -- DE ug/l
Mercury 0.026 0.910 1.700 EF ug/l
Nickel 5 45.009 145 C ug/l
Potassium 53000 -- -- CE ug/l
Selenium 1 5 20 EF ug/l
Silver 0.067 -- 0.374 B ug/l
Sodium 680000 -- -- CE ug/l
Thallium 0.8 -- -- EF ug/l
Vanadium 20 -- -- DE ug/l
Zinc 30 103.361 37.000 CF ug/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standar
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-003 CFSWP-003 CFSWP-003 CFSWP-003 CFSWP-004 CFSWP-004 CFSWP-004 CFSWP-004 CFSWP-004 CFSWP-005 CFSWP-005
12/01/2016 03/16/2017 06/14/2017 06/14/2017 09/09/2016 12/01/2016 03/16/2017 06/14/2017 06/14/2017 09/09/2016 12/01/2016

CFSWP-003-SW CFSWP-003-SW CFSWP-003-SW CFSWP-003-SW CFSWP-004-SW CFSWP-004-SW CFSWP-004-SW CFSWP-004-SW CFSWP-004-SW CFSWP-005-SW CFSWP-005-SW
N N N N N N N N N N N
T T T DI T T T T DI T T

172 794 746 18.2 U 522 53.3 625 619 18.2 U 143 94.3 
0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
0.64 U 0.64 U 0.64 U 0.64 U 0.78 J 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U
118 99.3 85.8 70.2 197 173 103 81.3 67.7 192 179 

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
30000 23200 21900 20500 60700 52400 26200 21000 19900 60200 62600 
1.3 U 1.3 J 1.3 U 1.3 U 1.3 U 1.3 U 1.3 J 1.3 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 J 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 J
1.4 U 1.4 U 1.4 U 26.4 1.5 J 1.8 J 1.4 U 1.4 U 1.4 U 1.6 J 1.4 U
NA 1.5 U 3.5 J 5.4 NA NA 6.4 4.1 J 5.6 NA NA

36.2 7.7 J 9.5 J 12.5 209 178 21.3 11.5 11.7 213 192 
294 868 802 164 827 238 611 629 42.4 U 256 266 

0.38 U 0.63 J 0.5 J 0.38 U 0.48 J 2.9 0.55 J 0.38 J 0.38 U 0.38 U 0.38 U
8430 6350 6080 5150 18200 15100 7110 5880 4990 17800 17900 
30.4 25.6 31.1 12.5 57.1 57.9 24 23.9 8.2 15.7 212 

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U 1.4 U 32.2 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
476 580 551 286 1120 833 581 495 268 1020 1060 

0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
5990 2050 2050 2160 36400 26100 4780 2060 1850 36900 35600 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 19.9 7 U
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Aluminum 87 87 750 A ug/l
Antimony 30 -- -- DE ug/l
Arsenic 3.1 150 340 D ug/l
Barium 4 -- -- DE ug/l
Beryllium 0.66 -- -- DE ug/l
Cadmium 0.09 0.238 0.520 F ug/l
Calcium 116000 -- -- CE ug/l
Chromium 64.3 74.700 -- E ug/l
Cobalt 5.1 -- -- C ug/l
Copper 0.23 8.038 3.790 C ug/l
Cyanide, Free 5 5.200 22 EF ug/l
Cyanide, Total 5 5.200 22 EF ug/l
Iron 158 1000 -- C ug/l
Lead 0.54 2.548 13.980 A ug/l
Magnesium 82000 -- -- CE ug/l
Manganese 120 -- -- DE ug/l
Mercury 0.026 0.910 1.700 EF ug/l
Nickel 5 45.009 145 C ug/l
Potassium 53000 -- -- CE ug/l
Selenium 1 5 20 EF ug/l
Silver 0.067 -- 0.374 B ug/l
Sodium 680000 -- -- CE ug/l
Thallium 0.8 -- -- EF ug/l
Vanadium 20 -- -- DE ug/l
Zinc 30 103.361 37.000 CF ug/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standar
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-005 CFSWP-005 CFSWP-005 CFSWP-006 CFSWP-006 CFSWP-006 CFSWP-006 CFSWP-006 CFSWP-007 CFSWP-007 CFSWP-007
03/16/2017 06/14/2017 06/14/2017 09/09/2016 12/01/2016 03/16/2017 06/14/2017 06/14/2017 09/16/2016 12/02/2016 03/16/2017

CFSWP-005-SW CFSWP-005-SW CFSWP-005-SW CFSWP-006-SW CFSWP-006-SW CFSWP-006-SW CFSWP-006-SW CFSWP-006-SW CFSWP-007-SW CFSWP-007-SW CFSWP-007-SW
N N N N N N N N N N N
T T DI T T T T DI T T T

521 553 18.2 U 19.9 J 29.8 J 1540 1000 18.2 U 28.9 J 54.5 1460 
0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.66 J 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.88 J 0.64 U 0.64 U 0.64 U 0.64 U 0.84 J
107 116 98.3 105 99.7 103 82.7 64.9 102 102 102 

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
27900 37000 32700 24200 24500 22000 19700 18200 23100 24500 21700 
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 2 J 1.3 U 1.3 U 1.3 U 1.3 U 2 J
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 2.2 J 1.7 J 3 J 1.4 U 1.4 U 3.4 J

8 45.6 42.2 NA NA 1.5 U 1.5 U 1.6 J NA NA NA
24.7 197 162 3.2 J 2 U 2 U 2 U 2 U 2 U 2 U 2 U
502 704 56 J 42.4 U 42.4 U 1600 1210 42.4 U 42.4 U 42.4 U 1640 

0.41 J 0.39 J 0.38 U 0.38 U 0.38 U 1.2 0.7 J 0.38 U 0.38 U 0.38 U 1.2 
7370 10800 8770 6630 6750 6300 5620 4520 6010 6780 6280 
24.1 43.2 27.1 2.5 U 2.5 U 51.9 32.6 2.5 U 2.5 U 3.9 J 52 

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 J
561 762 521 328 315 775 605 240 311 313 748 

0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
5240 18200 14300 1030 1150 1030 710 562 951 1040 1030 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 J 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Aluminum 87 87 750 A ug/l
Antimony 30 -- -- DE ug/l
Arsenic 3.1 150 340 D ug/l
Barium 4 -- -- DE ug/l
Beryllium 0.66 -- -- DE ug/l
Cadmium 0.09 0.238 0.520 F ug/l
Calcium 116000 -- -- CE ug/l
Chromium 64.3 74.700 -- E ug/l
Cobalt 5.1 -- -- C ug/l
Copper 0.23 8.038 3.790 C ug/l
Cyanide, Free 5 5.200 22 EF ug/l
Cyanide, Total 5 5.200 22 EF ug/l
Iron 158 1000 -- C ug/l
Lead 0.54 2.548 13.980 A ug/l
Magnesium 82000 -- -- CE ug/l
Manganese 120 -- -- DE ug/l
Mercury 0.026 0.910 1.700 EF ug/l
Nickel 5 45.009 145 C ug/l
Potassium 53000 -- -- CE ug/l
Selenium 1 5 20 EF ug/l
Silver 0.067 -- 0.374 B ug/l
Sodium 680000 -- -- CE ug/l
Thallium 0.8 -- -- EF ug/l
Vanadium 20 -- -- DE ug/l
Zinc 30 103.361 37.000 CF ug/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standar
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-007 CFSWP-007 CFSWP-008 CFSWP-008 CFSWP-008 CFSWP-008 CFSWP-008 CFSWP-009 CFSWP-009 CFSWP-009 CFSWP-009
06/14/2017 06/14/2017 09/16/2016 12/02/2016 04/04/2017 06/14/2017 06/14/2017 06/07/2016 04/03/2017 06/12/2017 06/12/2017

CFSWP-007-SW CFSWP-007-SW CFSWP-008-SW CFSWP-008-SW CFSWP-008-SW CFSWP-008-SW CFSWP-008-SW CFSWP-009-SW CFSWP-009-SW CFSWP-009-SW CFSWP-009-SW
N N N N N N N N N N N
T DI T T T T DI T T T DI

879 18.2 U 33.9 J 31 J 133 18.2 U 18.2 U 16.8 J 34.8 J 64.4 18.2 U
0.62 U 0.62 U 0.62 U 0.62 U 0.64 J 0.62 U 0.62 U 0.76 U 0.62 U 0.62 U 0.62 U
0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.95 J 0.64 U 0.64 U 0.69 J
81.9 64 103 103 98.6 62.8 63.7 104 77.1 116 116 

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.29 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.72 U 0.71 U 0.71 U 0.71 U
19300 18300 23200 25400 24400 17600 18200 50100 46800 53000 52200 
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U
1.4 J 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.6 U 1.4 U 1.4 U 1.4 U
NA NA NA NA NA NA NA NA NA NA NA
2 U 2 U 2 U 2 U 2 U 2 U 2 U 4 U 2 U 2 U 2 U

1090 42.4 U 42.4 U 42.4 U 127 42.4 U 42.4 U 49.1 U 42.4 U 42.4 U 42.4 U
0.68 J 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.44 U 0.38 U 0.38 U 0.38 U
5500 4460 6050 7110 6300 4670 4510 12600 10600 13200 12800 
31.8 2.5 U 2.5 U 2.5 U 4.6 J 2.5 U 2.5 U 3 U 3 J 3.4 J 2.5 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.14 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.6 U 1.4 U 1.4 U 1.4 U
547 255 317 309 378 242 237 560 460 551 511 

0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.79 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U
677 574 958 1140 1080 666 570 2340 2360 2380 2250 

0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.31 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 2.2 J 1.9 U 1.9 U 1.9 U
7 U 7 U 7 U 7 U 7 U 7 U 7 U 6.5 U 7 U 7 U 7 U
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Aluminum 87 87 750 A ug/l
Antimony 30 -- -- DE ug/l
Arsenic 3.1 150 340 D ug/l
Barium 4 -- -- DE ug/l
Beryllium 0.66 -- -- DE ug/l
Cadmium 0.09 0.238 0.520 F ug/l
Calcium 116000 -- -- CE ug/l
Chromium 64.3 74.700 -- E ug/l
Cobalt 5.1 -- -- C ug/l
Copper 0.23 8.038 3.790 C ug/l
Cyanide, Free 5 5.200 22 EF ug/l
Cyanide, Total 5 5.200 22 EF ug/l
Iron 158 1000 -- C ug/l
Lead 0.54 2.548 13.980 A ug/l
Magnesium 82000 -- -- CE ug/l
Manganese 120 -- -- DE ug/l
Mercury 0.026 0.910 1.700 EF ug/l
Nickel 5 45.009 145 C ug/l
Potassium 53000 -- -- CE ug/l
Selenium 1 5 20 EF ug/l
Silver 0.067 -- 0.374 B ug/l
Sodium 680000 -- -- CE ug/l
Thallium 0.8 -- -- EF ug/l
Vanadium 20 -- -- DE ug/l
Zinc 30 103.361 37.000 CF ug/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standar
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-010 CFSWP-010 CFSWP-010 CFSWP-010 CFSWP-011 CFSWP-011 CFSWP-011 CFSWP-011 CFSWP-012 CFSWP-012 CFSWP-012
06/07/2016 03/15/2017 06/12/2017 06/12/2017 06/07/2016 04/03/2017 06/12/2017 06/12/2017 06/07/2016 04/03/2017 04/03/2017

CFSWP-010-SW CFSWP-010-SW CFSWP-010-SW CFSWP-010-SW CFSWP-011-SW CFSWP-011-SW CFSWP-011-SW CFSWP-011-SW CFSWP-012-SW CFSWP-012-SW CFSWP-DUP5-SW
N N N N N N N N N N FD
T T T DI T T T DI T T T

44.6 507 18.2 U 18.2 U 28.2 J 37.9 J 18.2 U 18.2 U 35.9 J 27.4 J 37.7 J
0.76 U 0.62 U 0.62 U 0.62 U 0.76 U 0.62 U 0.62 U 0.62 U 0.76 U 0.62 U 0.62 U
0.71 U 0.64 U 0.64 U 0.64 U 0.71 U 0.64 U 0.64 U 0.64 U 0.8 J 0.64 U 0.64 U
79.6 63.4 88 85.2 78.6 70.8 87.3 86.6 79 70.5 75.8 

0.29 U 0.24 U 0.24 U 0.24 U 0.29 U 0.24 U 0.24 U 0.24 U 0.29 U 0.24 U 0.24 U
0.72 U 0.71 U 0.71 U 0.71 U 0.72 U 0.71 U 0.71 U 0.71 U 0.72 U 0.71 U 0.71 U
47000 38300 50700 48600 47000 46600 50600 48700 46800 45600 45300 
1.5 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U
1.5 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U
1.6 U 1.5 J 1.4 U 1.4 U 2.1 J 1.4 U 1.4 U 1.4 U 4.1 1.4 U 1.4 U
NA NA NA NA NA NA NA NA NA NA NA
4 U 2 U 2 U 2 U 4 U 2 U 2 U 2 U 4 U 2 U 2 U

49.3 J 392 42.4 U 42.4 U 49.1 U 42.4 U 42.4 U 42.4 U 72.8 J 42.4 U 54.6 J
0.44 U 0.54 J 0.38 U 0.38 U 0.44 U 0.38 U 0.38 U 0.38 U 0.44 U 0.38 U 0.38 U
10900 6510 12100 10900 10800 10400 12100 11100 10900 10300 10900 
7.8 J 19.6 3.1 J 2.5 U 6.3 J 7.5 J 3.8 J 2.5 U 8.6 6.8 J 7.9 J

0.14 U 0.17 U 0.17 U 0.17 U 0.14 U 0.17 U 0.17 U 0.17 U 0.14 U 0.17 U 0.17 U
1.6 U 1.4 U 1.4 U 1.4 U 1.6 U 1.4 U 1.4 U 1.4 U 1.6 U 1.4 U 1.4 U
535 1100 473 417 540 454 472 419 537 433 451 

0.79 U 0.73 U 0.73 U 0.73 U 0.79 U 0.73 U 0.73 U 0.73 U 0.79 U 0.73 U 0.73 U
1.5 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U
2080 2180 2220 2060 2120 2370 2210 2010 2080 2310 2360 
0.31 U 0.26 U 0.26 U 0.26 U 0.31 U 0.26 U 0.26 U 0.26 U 0.31 U 0.26 U 0.26 U
2.1 J 1.9 U 1.9 U 1.9 U 2.1 J 1.9 U 1.9 U 1.9 U 2.1 J 1.9 U 1.9 U
6.5 U 7 U 7 U 7 U 6.5 U 7 U 7 U 7 U 6.5 U 7 U 7 U
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Aluminum 87 87 750 A ug/l
Antimony 30 -- -- DE ug/l
Arsenic 3.1 150 340 D ug/l
Barium 4 -- -- DE ug/l
Beryllium 0.66 -- -- DE ug/l
Cadmium 0.09 0.238 0.520 F ug/l
Calcium 116000 -- -- CE ug/l
Chromium 64.3 74.700 -- E ug/l
Cobalt 5.1 -- -- C ug/l
Copper 0.23 8.038 3.790 C ug/l
Cyanide, Free 5 5.200 22 EF ug/l
Cyanide, Total 5 5.200 22 EF ug/l
Iron 158 1000 -- C ug/l
Lead 0.54 2.548 13.980 A ug/l
Magnesium 82000 -- -- CE ug/l
Manganese 120 -- -- DE ug/l
Mercury 0.026 0.910 1.700 EF ug/l
Nickel 5 45.009 145 C ug/l
Potassium 53000 -- -- CE ug/l
Selenium 1 5 20 EF ug/l
Silver 0.067 -- 0.374 B ug/l
Sodium 680000 -- -- CE ug/l
Thallium 0.8 -- -- EF ug/l
Vanadium 20 -- -- DE ug/l
Zinc 30 103.361 37.000 CF ug/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standar
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-012 CFSWP-012 CFSWP-013 CFSWP-013 CFSWP-013 CFSWP-013 CFSWP-013 CFSWP-013 CFSWP-014 CFSWP-014 CFSWP-014
06/12/2017 06/12/2017 06/07/2016 06/07/2016 11/30/2016 03/15/2017 06/12/2017 06/12/2017 08/29/2016 11/30/2016 11/30/2016

CFSWP-012-SW CFSWP-012-SW CFSWP-013-SW CFSWP-DUP1-SW CFSWP-013-SW CFSWP-013-SW CFSWP-013-SW CFSWP-013-SW CFSWP-014-SW CFSWP-014-SW CFSWP-DUP3-SW
N N N FD N N N N N N FD
T DI T T T T T DI T T T

18.2 U 18.2 U 30 J 34.6 J 1610 38.6 J 23.1 J 18.2 U 37.6 J 18.2 UJ 27.4 J
0.62 U 0.62 U 0.76 U 0.76 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
0.64 U 0.64 U 0.71 U 0.71 U 1.8 J 2.2 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U
88.8 85 78 81.2 183 73 91.3 86.5 98.1 101 103 

0.24 U 0.24 U 0.29 U 0.29 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U 0.72 U 0.72 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
50000 48700 46500 47700 40000 42600 50400 48900 43100 52800 53300 
1.3 U 1.3 U 1.5 U 1.5 U 1.4 J 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 1.5 U 1.5 U 2.4 J 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.4 U 1.4 U 2.2 J 11.7 J 6.2 1.4 U 1.4 U 1.4 U 5.4 1.4 U 1.4 U
NA NA NA NA NA NA NA NA NA NA NA
2 U 2 U 4 U 4 U 2 U 2 U 2 U 2 U 2 U 15.3 J 2 UJ

42.4 U 42.4 U 49.1 U 49.1 U 2910 42.4 U 42.4 U 42.4 U 42.4 U 42.4 U 42.4 U
0.38 U 0.38 U 0.44 U 0.44 U 2.1 0.38 U 0.38 U 0.38 U 0.41 J 0.38 U 0.38 U
12000 11100 10700 11100 11300 10900 12300 11000 13500 13500 13900 
4.4 J 2.5 U 10.7 11 3750 5.7 J 7.1 J 3.2 J 13.2 5.2 J 3.9 J

0.17 U 0.17 U 0.14 U 0.14 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U 1.6 U 1.6 U 2.3 J 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
474 410 530 556 778 556 480 419 377 481 486 

0.73 U 0.73 U 0.79 U 0.79 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U 1.5 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
2190 2020 2030 2120 2340 1410 2250 2070 3240 2590 2660 
0.26 U 0.26 U 0.31 U 0.31 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U 1.9 J 1.8 J 1.9 J 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
7 U 7 U 6.5 U 6.5 U 18.9 7 U 14.1 J 7 U 16.4 7 U 7 U
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Aluminum 87 87 750 A ug/l
Antimony 30 -- -- DE ug/l
Arsenic 3.1 150 340 D ug/l
Barium 4 -- -- DE ug/l
Beryllium 0.66 -- -- DE ug/l
Cadmium 0.09 0.238 0.520 F ug/l
Calcium 116000 -- -- CE ug/l
Chromium 64.3 74.700 -- E ug/l
Cobalt 5.1 -- -- C ug/l
Copper 0.23 8.038 3.790 C ug/l
Cyanide, Free 5 5.200 22 EF ug/l
Cyanide, Total 5 5.200 22 EF ug/l
Iron 158 1000 -- C ug/l
Lead 0.54 2.548 13.980 A ug/l
Magnesium 82000 -- -- CE ug/l
Manganese 120 -- -- DE ug/l
Mercury 0.026 0.910 1.700 EF ug/l
Nickel 5 45.009 145 C ug/l
Potassium 53000 -- -- CE ug/l
Selenium 1 5 20 EF ug/l
Silver 0.067 -- 0.374 B ug/l
Sodium 680000 -- -- CE ug/l
Thallium 0.8 -- -- EF ug/l
Vanadium 20 -- -- DE ug/l
Zinc 30 103.361 37.000 CF ug/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standar
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-014 CFSWP-014 CFSWP-014 CFSWP-014 CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-015
03/13/2017 03/13/2017 06/13/2017 06/13/2017 08/29/2016 08/29/2016 11/30/2016 12/20/2016 03/13/2017 06/13/2017 06/13/2017

CFSWP-014-SW CFSWP-Dup4-SW CFSWP-014-SW CFSWP-014-SW CFSWP-015-SW CFSWP-DUP2-SW CFSWP-015-SW CFSWP-015-SW CFSWP-015-SW CFSWP-015-SW CFSWP-DUP7-SW
N FD N N N FD N N N N FD
T T T DI T T T T T T T

18.2 U 18.2 U 33.7 J 18.2 U 44.9 39.7 J 18.2 U 20 J 18.2 U 45.6 40 
0.64 J 0.62 J 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.67 J 0.62 U 0.62 U
0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U
109 104 94.4 88.5 103 101 106 118 107 97.5 97.1 

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
55800 52800 50900 50100 47500 44600 53100 56800 53500 51600 51700 
37.7 J 2.4 J 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
2.3 J 1.4 UJ 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
1.5 U 1.5 U 1.5 U 1.5 U NA NA NA NA 1.5 U 1.5 U 1.5 U
2 U 2 U 2 U 2 U 2.3 J 2 U 10.6 2 U 2 U 2 U 2 U

304 J 51.7 J 42.4 U 42.4 U 42.4 U 42.4 U 42.4 U 42.4 U 42.4 U 42.4 U 42.4 U
0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
13500 12400 12400 11700 13600 13400 13600 14000 12500 12600 12700 
13.7 J 9.7 J 12.7 2.7 J 8.6 J 5.9 J 4 J 5.5 J 6.6 J 12.5 13 
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
656 486 467 435 405 357 484 519 502 469 466 

0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
5530 J 2490 J 2240 J+ 2000 2870 2620 2610 2940 2520 2250 2270 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Aluminum 87 87 750 A ug/l
Antimony 30 -- -- DE ug/l
Arsenic 3.1 150 340 D ug/l
Barium 4 -- -- DE ug/l
Beryllium 0.66 -- -- DE ug/l
Cadmium 0.09 0.238 0.520 F ug/l
Calcium 116000 -- -- CE ug/l
Chromium 64.3 74.700 -- E ug/l
Cobalt 5.1 -- -- C ug/l
Copper 0.23 8.038 3.790 C ug/l
Cyanide, Free 5 5.200 22 EF ug/l
Cyanide, Total 5 5.200 22 EF ug/l
Iron 158 1000 -- C ug/l
Lead 0.54 2.548 13.980 A ug/l
Magnesium 82000 -- -- CE ug/l
Manganese 120 -- -- DE ug/l
Mercury 0.026 0.910 1.700 EF ug/l
Nickel 5 45.009 145 C ug/l
Potassium 53000 -- -- CE ug/l
Selenium 1 5 20 EF ug/l
Silver 0.067 -- 0.374 B ug/l
Sodium 680000 -- -- CE ug/l
Thallium 0.8 -- -- EF ug/l
Vanadium 20 -- -- DE ug/l
Zinc 30 103.361 37.000 CF ug/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standar
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-015 CFSWP-015 CFSWP-016 CFSWP-016 CFSWP-016 CFSWP-016 CFSWP-016 CFSWP-016 CFSWP-016 CFSWP-017 CFSWP-017
06/13/2017 06/13/2017 08/29/2016 11/30/2016 03/13/2017 06/12/2017 06/12/2017 06/12/2017 06/12/2017 09/16/2016 12/02/2016

CFSWP-015-SW CFSWP-DUP7-SW CFSWP-016-SW CFSWP-016-SW CFSWP-016-SW CFSWP-016-SW CFSWP-DUP6-SW CFSWP-016-SW CFSWP-DUP6-SW CFSWP-017-SW CFSWP-017-SW
N FD N N N N FD N FD N N
DI DI T T T T T DI DI T T

18.2 U 18.2 U 59.2 19.5 J 19.6 J 85.5 66.8 18.2 U 18.2 U 33.2 J 26.3 J
0.62 U 6.2 U 0.62 U 0.62 U 0.78 J 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
0.64 U 6.4 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U

93 96.3 99.5 105 106 98.8 99.4 93.5 99.8 190 103 
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 7.1 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
50500 50100 44400 53100 53700 50500 51000 50300 50600 33800 25400 
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.9 J 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
1.5 U 1.5 U NA NA NA NA NA NA NA NA NA
2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

42.4 U 42.4 U 42.4 U 42.4 U 42.4 U 129 J 54.7 J 42.4 U 42.4 U 63.1 J 42.4 U
0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
11700 11700 13500 13900 12600 12200 12400 11400 11400 9260 7090 
3.5 J 3.2 J 3.5 J 3.6 J 5.6 J 14.7 14 3.4 J 3.2 J 21.8 2.5 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
434 429 367 483 495 477 479 439 436 439 314 

0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 12.8 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1960 1940 3260 2630 2480 2200 2200 2070 2020 1580 1100 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
7 U 7 U 7 U 7 U 7 U 13.5 J 7 UJ 7 U 7 U 7 U 7 U
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Aluminum 87 87 750 A ug/l
Antimony 30 -- -- DE ug/l
Arsenic 3.1 150 340 D ug/l
Barium 4 -- -- DE ug/l
Beryllium 0.66 -- -- DE ug/l
Cadmium 0.09 0.238 0.520 F ug/l
Calcium 116000 -- -- CE ug/l
Chromium 64.3 74.700 -- E ug/l
Cobalt 5.1 -- -- C ug/l
Copper 0.23 8.038 3.790 C ug/l
Cyanide, Free 5 5.200 22 EF ug/l
Cyanide, Total 5 5.200 22 EF ug/l
Iron 158 1000 -- C ug/l
Lead 0.54 2.548 13.980 A ug/l
Magnesium 82000 -- -- CE ug/l
Manganese 120 -- -- DE ug/l
Mercury 0.026 0.910 1.700 EF ug/l
Nickel 5 45.009 145 C ug/l
Potassium 53000 -- -- CE ug/l
Selenium 1 5 20 EF ug/l
Silver 0.067 -- 0.374 B ug/l
Sodium 680000 -- -- CE ug/l
Thallium 0.8 -- -- EF ug/l
Vanadium 20 -- -- DE ug/l
Zinc 30 103.361 37.000 CF ug/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standar
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-017 CFSWP-017 CFSWP-017 CFSWP-018 CFSWP-018 CFSWP-018 CFSWP-018 CFSWP-018 CFSWP-019 CFSWP-019 CFSWP-019
04/04/2017 06/14/2017 06/14/2017 06/06/2016 12/01/2016 04/03/2017 06/15/2017 06/15/2017 06/06/2016 12/01/2016 04/03/2017

CFSWP-017-SW CFSWP-017-SW CFSWP-017-SW CFSWP-018-SW CFSWP-018-SW CFSWP-018-SW CFSWP-018-SW CFSWP-018-SW CFSWP-019-SW CFSWP-019-SW CFSWP-019-SW
N N N N N N N N N N N
T T DI T T T T DI T T T

138 26.6 J 18.2 U 13.5 U 583 60.7 285 18.2 U 18.7 J 61.7 24.5 J
0.62 U 0.62 U 0.62 U 0.76 U 0.62 U 0.62 U 0.62 U 0.62 U 0.76 U 0.62 U 0.62 U
0.64 U 0.64 U 0.64 U 0.71 J 0.64 U 0.64 U 0.64 U 0.64 U 0.71 U 0.64 U 0.64 U
94.4 63.4 63.6 268 225 237 237 194 265 156 244 

0.24 U 0.24 U 0.24 U 0.29 U 0.24 U 0.24 U 0.24 U 0.24 U 0.29 U 0.24 U 0.24 U
0.71 U 0.71 U 0.71 U 0.72 U 0.71 U 0.71 U 0.71 U 0.71 U 0.72 U 0.71 U 0.71 U
23900 17700 18600 48300 77000 46300 62400 49400 49100 51000 45600 
1.3 U 1.3 U 1.3 U 3.9 J 1.3 U 1.3 U 1.3 U 1.3 U 1.8 J 1.3 U 4.3 
1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U
1.4 U 1.4 U 1.4 U 2 J 9.8 1.9 J 5.3 1.4 U 3.3 J 1.6 J 1.8 J
NA NA NA NA NA NA NA NA NA NA NA
2 U 2 U 2 U 4 U 2 U 2 U 77.2 68.2 4 U 2 U 2 U
128 42.4 U 42.4 U 109 J 449 48.9 J 268 60.5 J 110 J 134 111 J

0.38 U 0.38 U 0.38 U 0.44 U 1.7 0.38 U 0.99 J 0.38 U 0.44 U 0.38 U 0.38 U
6230 4780 4560 16200 17200 13900 16300 14800 16200 16500 14000 
4.2 J 2.6 J 2.5 J 5.7 J 8.3 2.5 U 3.4 J 2.5 U 4.4 J 9.3 3.4 J

0.17 U 0.17 U 0.17 U 0.14 U 0.17 U 0.17 U 0.17 U 0.17 U 0.14 U 0.17 U 0.17 U
1.4 U 1.4 U 1.4 U 1.6 U 1.6 J 1.4 U 1.4 U 1.4 U 1.6 U 1.4 U 1.4 U
367 247 256 797 600 700 1060 970 910 641 678 

0.73 U 0.73 U 0.73 U 0.79 U 0.73 U 0.73 U 0.73 U 0.73 U 0.79 U 0.73 U 0.73 U
1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U
1080 692 576 5660 9290 4600 25800 23500 5840 8710 4630 
0.26 U 0.26 U 0.26 U 0.31 U 0.26 U 0.26 U 0.26 U 0.26 U 0.31 U 0.26 U 0.26 U
1.9 U 1.9 U 1.9 U 2.1 J 1.9 U 1.9 U 1.9 U 1.9 U 2.1 J 1.9 U 1.9 U
7 U 7 U 7 U 6.5 U 18.2 7 U 15.2 J 7 U 6.5 U 7 U 7 U
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Aluminum 87 87 750 A ug/l
Antimony 30 -- -- DE ug/l
Arsenic 3.1 150 340 D ug/l
Barium 4 -- -- DE ug/l
Beryllium 0.66 -- -- DE ug/l
Cadmium 0.09 0.238 0.520 F ug/l
Calcium 116000 -- -- CE ug/l
Chromium 64.3 74.700 -- E ug/l
Cobalt 5.1 -- -- C ug/l
Copper 0.23 8.038 3.790 C ug/l
Cyanide, Free 5 5.200 22 EF ug/l
Cyanide, Total 5 5.200 22 EF ug/l
Iron 158 1000 -- C ug/l
Lead 0.54 2.548 13.980 A ug/l
Magnesium 82000 -- -- CE ug/l
Manganese 120 -- -- DE ug/l
Mercury 0.026 0.910 1.700 EF ug/l
Nickel 5 45.009 145 C ug/l
Potassium 53000 -- -- CE ug/l
Selenium 1 5 20 EF ug/l
Silver 0.067 -- 0.374 B ug/l
Sodium 680000 -- -- CE ug/l
Thallium 0.8 -- -- EF ug/l
Vanadium 20 -- -- DE ug/l
Zinc 30 103.361 37.000 CF ug/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standar
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-019 CFSWP-019 CFSWP-020 CFSWP-020 CFSWP-020 CFSWP-020 CFSWP-020 CFSWP-021 CFSWP-021 CFSWP-021 CFSWP-021
06/15/2017 06/15/2017 06/06/2016 12/01/2016 03/16/2017 06/15/2017 06/15/2017 06/06/2016 11/30/2016 03/15/2017 06/15/2017

CFSWP-019-SW CFSWP-019-SW CFSWP-020-SW CFSWP-020-SW CFSWP-020-SW CFSWP-020-SW CFSWP-020-SW CFSWP-021-SW CFSWP-021-SW CFSWP-021-SW CFSWP-021-SW
N N N N N N N N N N N
T DI T T T T DI T T T T

18.2 U 18.2 U 15.3 J 615 18.2 U 18.2 U 18.2 U 95.3 5750 112 390 
0.62 U 0.62 U 0.76 U 0.62 U 0.62 U 0.62 U 0.62 U 0.76 U 0.62 U 0.62 U 0.62 U
0.64 U 0.64 U 0.71 U 0.64 U 0.64 U 0.64 U 0.64 U 1.2 J 3.7 0.64 U 0.87 J
250 248 305 424 239 275 270 98 219 88.7 104 

0.24 U 0.24 U 0.29 U 0.24 U 0.24 U 0.24 U 0.24 U 0.29 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U 0.72 U 0.71 U 0.71 U 0.71 U 0.71 U 0.72 U 0.71 U 0.71 U 0.71 U
38000 37800 45500 73300 38700 41100 39800 50500 82100 55600 54600 
1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 3.4 J 1.3 U 1.3 U
1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 2 J 1.3 U 1.3 U
1.4 U 1.4 U 1.8 J 4 1.4 U 1.4 U 1.4 U 1.6 U 5.7 1.4 U 1.4 U
NA NA NA NA 9 2.1 J 1.7 J NA NA NA NA
2 U 2 U 12.5 16.4 11.3 2 U 5.3 J 4 U 2 U 2 U 2 U

42.4 U 42.4 U 49.1 U 451 43.1 J 42.4 U 42.4 U 79.5 J 4760 99.2 J 197 
0.38 U 0.38 U 0.44 U 0.91 J 0.38 U 0.38 U 0.38 U 0.44 U 4.5 0.38 U 0.66 J
13300 12700 15600 16500 12600 14000 13200 11700 19500 12200 12700 
2.5 U 2.5 U 3 U 10.1 5.3 J 5.3 J 4.5 J 4.1 J 127 3.3 J 8.1 

0.17 U 0.17 U 0.14 U 0.17 U 0.17 U 0.17 U 0.17 U 0.14 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U 1.6 U 1.4 U 1.4 U 1.4 U 1.4 U 1.6 U 3.9 J 1.4 U 2.1 J
769 752 818 894 656 652 619 578 1250 499 443 

0.73 U 0.73 U 0.79 U 0.73 U 0.73 U 0.73 U 0.73 U 0.79 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.3 U 1.3 U 1.3 U
4330 3670 5150 4860 4080 4570 3860 6150 31000 26300 10700 
0.26 U 0.26 U 0.31 U 0.26 U 0.26 U 0.26 U 0.26 U 0.31 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U 2.1 J 1.9 U 1.9 U 1.9 U 1.9 U 2.1 J 3.9 J 1.9 U 1.9 U
7 U 7 U 6.5 U 7 U 7 U 7 U 7 U 6.5 U 19.2 7 U 9.1 J
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Aluminum 87 87 750 A ug/l
Antimony 30 -- -- DE ug/l
Arsenic 3.1 150 340 D ug/l
Barium 4 -- -- DE ug/l
Beryllium 0.66 -- -- DE ug/l
Cadmium 0.09 0.238 0.520 F ug/l
Calcium 116000 -- -- CE ug/l
Chromium 64.3 74.700 -- E ug/l
Cobalt 5.1 -- -- C ug/l
Copper 0.23 8.038 3.790 C ug/l
Cyanide, Free 5 5.200 22 EF ug/l
Cyanide, Total 5 5.200 22 EF ug/l
Iron 158 1000 -- C ug/l
Lead 0.54 2.548 13.980 A ug/l
Magnesium 82000 -- -- CE ug/l
Manganese 120 -- -- DE ug/l
Mercury 0.026 0.910 1.700 EF ug/l
Nickel 5 45.009 145 C ug/l
Potassium 53000 -- -- CE ug/l
Selenium 1 5 20 EF ug/l
Silver 0.067 -- 0.374 B ug/l
Sodium 680000 -- -- CE ug/l
Thallium 0.8 -- -- EF ug/l
Vanadium 20 -- -- DE ug/l
Zinc 30 103.361 37.000 CF ug/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standar
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-021 CFSWP-022 CFSWP-022 CFSWP-023 CFSWP-024 CFSWP-024 CFSWP-025 CFSWP-025 CFSWP-025 CFSWP-025
06/15/2017 06/06/2016 04/03/2017 04/03/2017 06/15/2017 06/15/2017 12/20/2016 03/13/2017 06/13/2017 06/13/2017

CFSWP-021-SW CFSWP-022-SW CFSWP-022-SW CFSWP-023-SW CFSWP-024-SW CFSWP-024-SW CFSWP-025-SW CFSWP-025-SW CFSWP-025-SW CFSWP-025-SW
N N N N N N N N N N
DI T T T T DI T T T DI

18.2 U 937 140 109 8630 4780 44.4 18.2 U 49.5 18.2 U
0.62 U 0.76 U 0.62 U 0.62 U 7.7 7.2 0.62 U 0.74 J 0.62 U 0.62 U
0.93 J 0.88 J 0.64 U 0.64 U 2.4 1 J 0.64 U 0.64 U 0.64 U 0.64 U
96.5 125 77.9 234 43.4 26.4 122 110 94.7 93.3 

0.24 U 0.29 U 0.24 U 0.24 U 0.71 J 0.51 J 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 0.72 U 0.71 U 0.71 U 3 2.5 0.71 U 0.71 U 0.71 U 0.71 U
54100 43600 45600 63300 7860 7020 56700 54200 51100 50400 
1.3 U 1.5 U 1.3 U 1.3 U 2.7 J 1.3 U 1.3 U 8.9 1.3 U 1.3 U
1.3 U 1.5 U 1.3 U 1.3 U 1.6 J 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.4 U 2.6 J 1.4 U 3.8 J 16.5 2 J 1.4 U 1.4 U 1.4 U 1.4 U
NA NA NA NA NA NA NA NA NA NA
2 U 4 U 2 U 7.6 J 2 U 2 U 2 U 2 U 2 U 2 U

42.4 U 302 50.2 J 42.4 U 817 42.4 U 42.4 U 100 J 42.4 U 42.4 U
0.38 U 0.44 U 0.38 U 0.38 U 7.6 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
12100 10900 10300 13900 804 384 13900 12700 12400 11700 
3.4 J 17.8 2.5 U 2.5 U 37.4 31.8 8.9 6.7 J 13.5 3.1 J

0.17 U 0.14 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 1.6 U 1.4 U 1.9 J 55.9 22.1 1.4 U 1.4 U 1.4 U 1.4 U
397 785 459 646 814 760 528 509 456 421 

0.73 U 0.79 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

10400 6900 4490 5280 6730 6180 2880 2530 2250 2010 
0.26 U 0.31 U 0.26 U 0.26 U 0.27 J 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 2.2 J 1.9 U 6.9 18 4.3 1.9 U 1.9 U 1.9 U 1.9 U
7 U 6.5 U 7 U 7 U 537 512 7 U 7 U 7 U 7 U
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CFSWP-018 CFSWP-019 CFSWP-020 CFSWP-024
06/06/2016 06/06/2016 06/06/2016 06/15/2017

CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW CFSWP-024-SW
N N N N
T T T T

Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Aroclor 1016 0.000074 0.014 -- E ug/l 0.098 U 0.098 U 0.098 U 0.1 U
Aroclor 1221 0.000074 0.014 -- E ug/l 0.098 U 0.098 U 0.098 U 0.1 U
Aroclor 1232 0.000074 0.014 -- E ug/l 0.098 U 0.098 U 0.098 U 0.1 U
Aroclor 1242 0.000074 0.014 -- E ug/l 0.098 U 0.098 U 0.098 U 0.1 U
Aroclor 1248 0.000074 0.014 -- E ug/l 0.098 U 0.098 U 0.098 U 0.1 U
Aroclor 1254 0.000074 0.014 -- E ug/l 0.084 U 0.084 U 0.084 U 0.099 U
Aroclor 1260 0.000074 0.014 -- E ug/l 0.084 U 0.084 U 0.084 U 0.099 U
Aroclor 1268 0.014 0.014 -- A ug/l 0.084 U 0.084 U 0.084 U 0.099 U
Aroclor-1262 -- -- -- -- ug/l 0.084 U 0.084 U 0.084 U 0.099 U
Polychlorinated biphenyls, Total 0.000074 0.014 -- E ug/l 0.098 U 0.098 U 0.098 U 0.1 U

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standards
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction
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CFSWP-018 CFSWP-019 CFSWP-020 CFSWP-024
06/06/2016 06/06/2016 06/06/2016 06/15/2017

CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW CFSWP-024-SW
N N N N
T T T T

Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

4,4'-DDD 0.001 -- -- F ug/l 0.005 U 0.005 U 0.005 U 0.006 U
4,4'-DDE 0.001 -- -- F ug/l 0.004 U 0.004 U 0.004 U 0.002 U
4,4'-DDT 0.0005 0.001 0.500 E ug/l 0.004 U 0.004 U 0.004 U 0.004 U
Aldrin 0.004 1.500 1.500 F ug/l 0.004 U 0.004 U 0.004 U 0.003 U
alpha-BHC 2.2 -- -- D ug/l 0.006 U 0.006 U 0.006 U 0.007 U
alpha-Chlordane 0.0043 0.004 -- ABE ug/l 0.004 U 0.004 U 0.004 U 0.002 U
beta-BHC 2.2 -- -- D ug/l 0.005 U 0.005 U 0.005 U 0.004 U
delta-BHC 2.2 -- -- D ug/l 0.006 U 0.006 U 0.006 U 0.005 U
Dieldrin 0.056 0.056 0.240 ABE ug/l 0.004 U 0.004 U 0.004 U 0.003 U
Endosulfan I 0.003 0.056 0.110 F ug/l 0.005 U 0.005 U 0.005 U 0.002 U
Endosulfan II 0.051 0.056 0.110 DE ug/l 0.004 U 0.004 U 0.004 U 0.004 U
Endosulfan sulfate 0.051 -- -- D ug/l 0.005 U 0.005 U 0.005 U 0.006 U
Endrin 0.0023 0.036 0.086 F ug/l 0.004 U 0.004 U 0.004 U 0.004 U
Endrin aldehyde 0.036 -- -- B ug/l 0.004 U 0.004 U 0.004 U 0.008 U
Endrin ketone 0.036 -- -- B ug/l 0.004 U 0.004 U 0.004 U 0.008 U
gamma-BHC (Lindane) 0.01 0.950 -- EF ug/l 0.004 U 0.004 U 0.004 U 0.012 U
gamma-Chlordane 0.0043 0.004 -- ABE ug/l 0.005 U 0.005 U 0.005 U 0.003 U
Heptachlor 0.0019 0.004 0.260 E ug/l 0.004 U 0.004 U 0.004 U 0.003 U
Heptachlor epoxide 0.0019 0.004 0.260 E ug/l 0.004 U 0.004 U 0.004 U 0.005 U
Methoxychlor 0.019 0.030 -- DE ug/l 0.004 U 0.004 U 0.004 U 0.004 U
Toxaphene 0.0002 0 0.730 ABE ug/l 0.06 U 0.06 U 0.06 U 0.11 U

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standards
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction
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CFSWP-001 CFSWP-001 CFSWP-001 CFSWP-001 CFSWP-001 CFSWP-002 CFSWP-002 CFSWP-002 CFSWP-002 CFSWP-002
09/16/2016 12/02/2016 04/04/2017 06/14/2017 06/14/2017 09/16/2016 12/02/2016 04/04/2017 06/14/2017 06/14/2017

CFSWP-001-SW CFSWP-001-SW CFSWP-001-SW CFSWP-001-SW CFSWP-001-SW CFSWP-002-SW CFSWP-002-SW CFSWP-002-SW CFSWP-002-SW CFSWP-002-SW
N N N N N N N N N N
T T T T DI T T T T DI

Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Alkalinity -- -- -- -- ug/l 85900 88100 88000 71400 NA 85900 86900 87800 70000 NA
Ammonia -- -- -- -- ug/l 72 U 72 UJ 72 U 72 U NA 72 U 72 UJ 72 U 72 U NA
Chloride 120000 -- -- F ug/l 379 J 1110 J- 540 397 J+ NA 342 J 1710 J- 490 255 J+ NA
Fluoride 120 -- -- F ug/l 35.8 J- 211 J- 84.2 118 118 J+ 35.9 J- 547 J- 95 119 109 J+
Hardness as calcium carbonate -- -- -- -- ug/l 88000 90000 86000 72000 NA 86000 92000 84000 72000 NA
Nitrate Nitrite as N -- -- -- -- ug/l 898 100 U 120 124 J+ NA 100 U 100 U 133 125 J+ NA
Orthophosphate as P -- -- -- -- ug/l 42 R 48 U 48 U 48 U NA 42 R 48 U 48 U 48 U NA
Sulfate -- -- -- -- ug/l 3570 J- 6620 J- 3300 J+ 2590 J+ NA 3610 J- 17400 J- 3410 J+ 2850 J+ NA
Sulfide -- -- -- -- ug/l NA NA NA 579 U NA NA NA NA 579 U NA
Total Dissolved Solids -- -- -- -- mg/l 101 81 82 J 62 NA 91 90 87 J 77 NA
Total Suspended Solids -- -- -- -- mg/l 1 U 3.8 11.1 34.9 NA 1 U 1 U 8.5 45.7 NA

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standards
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Alkalinity -- -- -- -- ug/l
Ammonia -- -- -- -- ug/l
Chloride 120000 -- -- F ug/l
Fluoride 120 -- -- F ug/l
Hardness as calcium carbonate -- -- -- -- ug/l
Nitrate Nitrite as N -- -- -- -- ug/l
Orthophosphate as P -- -- -- -- ug/l
Sulfate -- -- -- -- ug/l
Sulfide -- -- -- -- ug/l
Total Dissolved Solids -- -- -- -- mg/l
Total Suspended Solids -- -- -- -- mg/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standards
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-003 CFSWP-003 CFSWP-003 CFSWP-003 CFSWP-003 CFSWP-004 CFSWP-004 CFSWP-004 CFSWP-004 CFSWP-004
09/09/2016 12/01/2016 03/16/2017 06/14/2017 06/14/2017 09/09/2016 12/01/2016 03/16/2017 06/14/2017 06/14/2017

CFSWP-003-SW CFSWP-003-SW CFSWP-003-SW CFSWP-003-SW CFSWP-003-SW CFSWP-004-SW CFSWP-004-SW CFSWP-004-SW CFSWP-004-SW CFSWP-004-SW
N N N N N N N N N N
T T T T DI T T T T DI

97900 92000 90200 77500 NA 264000 179000 106000 76000 NA
72 UJ 72 UJ 72 U 72 U NA 72 UJ 72 UJ 72 U 72 U NA
500 904 J- 887 J+ 383 J+ NA 3060 2310 J- 1020 J+ 312 J+ NA
181 615 J- 198 J 192 185 J+ 2560 1810 J- 342 J 175 167 J+

90000 108000 88000 74000 NA 222000 216000 104000 70000 NA
122 283 144 175 J+ NA 1510 1340 245 206 J+ NA
42 U 48 UJ 48 UJ 48 U NA 42 U 48 UJ 48 UJ 48 U NA
4620 7120 J- 5050 J 3290 J+ NA 18100 14400 J- 6400 J 3150 J+ NA
NA NA NA 579 U NA NA NA NA 579 U NA
116 118 96 82 NA 312 267 116 84 NA
1.7 12.9 J 31.3 35.1 NA 413 1 UJ 22.7 32.7 NA
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Alkalinity -- -- -- -- ug/l
Ammonia -- -- -- -- ug/l
Chloride 120000 -- -- F ug/l
Fluoride 120 -- -- F ug/l
Hardness as calcium carbonate -- -- -- -- ug/l
Nitrate Nitrite as N -- -- -- -- ug/l
Orthophosphate as P -- -- -- -- ug/l
Sulfate -- -- -- -- ug/l
Sulfide -- -- -- -- ug/l
Total Dissolved Solids -- -- -- -- mg/l
Total Suspended Solids -- -- -- -- mg/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standards
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-005 CFSWP-005 CFSWP-005 CFSWP-005 CFSWP-005 CFSWP-006 CFSWP-006 CFSWP-006 CFSWP-006 CFSWP-006
09/09/2016 12/01/2016 03/16/2017 06/14/2017 06/14/2017 09/09/2016 12/01/2016 03/16/2017 06/14/2017 06/14/2017

CFSWP-005-SW CFSWP-005-SW CFSWP-005-SW CFSWP-005-SW CFSWP-005-SW CFSWP-006-SW CFSWP-006-SW CFSWP-006-SW CFSWP-006-SW CFSWP-006-SW
N N N N N N N N N N
T T T T DI T T T T DI

256000 269000 112000 155000 NA 86000 87600 79600 69100 NA
72 UJ 72 UJ 72 U 72 U NA 72 UJ 72 UJ 72 U 72 U NA
2910 2910 J- 1080 J+ 855 J+ NA 352 360 J- 804 J+ 241 J+ NA
2570 2100 J- 457 J 555 558 J+ 37.3 J 106 J- 122 J 122 119 J+

218000 252000 106000 130000 NA 90000 150000 88000 70000 NA
1680 1620 255 1550 J+ NA 100 U 100 U 119 127 J+ NA
42 U 48 UJ 48 UJ 48 U NA 42 U 48 UJ 48 UJ 48 U NA

17800 18400 J- 6330 J 8610 J+ NA 3680 3620 J- 4140 J 2620 J+ NA
NA NA NA 579 U NA NA NA NA 579 U NA
315 284 127 191 NA 95 90 85 71 NA
3.7 5.1 J 15.6 62.2 NA 11.6 1 UJ 82 70.5 NA
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Alkalinity -- -- -- -- ug/l
Ammonia -- -- -- -- ug/l
Chloride 120000 -- -- F ug/l
Fluoride 120 -- -- F ug/l
Hardness as calcium carbonate -- -- -- -- ug/l
Nitrate Nitrite as N -- -- -- -- ug/l
Orthophosphate as P -- -- -- -- ug/l
Sulfate -- -- -- -- ug/l
Sulfide -- -- -- -- ug/l
Total Dissolved Solids -- -- -- -- mg/l
Total Suspended Solids -- -- -- -- mg/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standards
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-007 CFSWP-007 CFSWP-007 CFSWP-007 CFSWP-007 CFSWP-008 CFSWP-008 CFSWP-008 CFSWP-008 CFSWP-008
09/16/2016 12/02/2016 03/16/2017 06/14/2017 06/14/2017 09/16/2016 12/02/2016 04/04/2017 06/14/2017 06/14/2017

CFSWP-007-SW CFSWP-007-SW CFSWP-007-SW CFSWP-007-SW CFSWP-007-SW CFSWP-008-SW CFSWP-008-SW CFSWP-008-SW CFSWP-008-SW CFSWP-008-SW
N N N N N N N N N N
T T T T DI T T T T DI

83900 87500 80200 69000 NA 85900 90400 90200 69200 NA
72 U 72 UJ 72 U 72 U NA 72 U 72 UJ 86 J 72 U NA
348 J 351 J- 758 J+ 243 J+ NA 335 J 363 J- 573 269 J+ NA

33.8 J- 110 J- 114 J 123 118 J+ 33.5 J- 107 J- 96.8 124 117 J+
86000 90000 82000 72000 NA 84000 92000 84000 70000 NA
100 U 100 U 127 131 J+ NA 100 U 100 U 100 124 J+ NA
42 R 48 U 48 UJ 48 U NA 42 R 48 U 48 U 48 U NA

3530 J- 3590 J- 4720 J 2620 J+ NA 3490 J- 4010 J- 3710 J+ 2600 J+ NA
NA NA NA 579 U NA NA NA NA 579 U NA
100 95 89 72 NA 95 69 88 J 74 NA
1 U 1.9 82.8 41.5 NA 7.4 1 U 18.7 40 NA
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Alkalinity -- -- -- -- ug/l
Ammonia -- -- -- -- ug/l
Chloride 120000 -- -- F ug/l
Fluoride 120 -- -- F ug/l
Hardness as calcium carbonate -- -- -- -- ug/l
Nitrate Nitrite as N -- -- -- -- ug/l
Orthophosphate as P -- -- -- -- ug/l
Sulfate -- -- -- -- ug/l
Sulfide -- -- -- -- ug/l
Total Dissolved Solids -- -- -- -- mg/l
Total Suspended Solids -- -- -- -- mg/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standards
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-009 CFSWP-009 CFSWP-009 CFSWP-009 CFSWP-010 CFSWP-010 CFSWP-010 CFSWP-010 CFSWP-011 CFSWP-011
06/07/2016 04/03/2017 06/12/2017 06/12/2017 06/07/2016 03/15/2017 06/12/2017 06/12/2017 06/07/2016 04/03/2017

CFSWP-009-SW CFSWP-009-SW CFSWP-009-SW CFSWP-009-SW CFSWP-010-SW CFSWP-010-SW CFSWP-010-SW CFSWP-010-SW CFSWP-011-SW CFSWP-011-SW
N N N N N N N N N N
T T T DI T T T DI T T

170000 171000 191000 NA 158000 133000 179000 NA 158000 171000 
48.9 J 72 U 72 U NA 23 U 72 U 72 U NA 23 U 72 U

1770 J+ 2570 J+ 1380 J+ NA 1970 J+ 320 J+ 1640 J+ NA 1710 J+ 2640 J+
80.3 105 188 185 J+ 39.4 J 2600 181 177 J+ 38.7 J 103 

170000 170000 188000 NA 164000 138000 180000 NA 156000 170000 
100 U 100 U 100 U NA 100 U 216 100 U NA 100 U 100 U

NA 48 UJ 48 U NA NA NA 48 U NA NA 48 UJ
2790 2360 3410 J+ NA 1930 4460 J+ 1880 J+ NA 1910 2160 
NA NA 579 U NA NA NA 579 U NA NA NA
179 163 225 J NA 150 139 195 J NA 170 170 
1 U 1.3 1.2 NA 1.5 20.8 1 U NA 1 U 3.1 
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Alkalinity -- -- -- -- ug/l
Ammonia -- -- -- -- ug/l
Chloride 120000 -- -- F ug/l
Fluoride 120 -- -- F ug/l
Hardness as calcium carbonate -- -- -- -- ug/l
Nitrate Nitrite as N -- -- -- -- ug/l
Orthophosphate as P -- -- -- -- ug/l
Sulfate -- -- -- -- ug/l
Sulfide -- -- -- -- ug/l
Total Dissolved Solids -- -- -- -- mg/l
Total Suspended Solids -- -- -- -- mg/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standards
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-011 CFSWP-011 CFSWP-012 CFSWP-012 CFSWP-012 CFSWP-012 CFSWP-012 CFSWP-013 CFSWP-013 CFSWP-013
06/12/2017 06/12/2017 06/07/2016 04/03/2017 04/03/2017 06/12/2017 06/12/2017 06/07/2016 06/07/2016 11/30/2016

CFSWP-011-SW CFSWP-011-SW CFSWP-012-SW CFSWP-012-SW CFSWP-DUP5-SW CFSWP-012-SW CFSWP-012-SW CFSWP-013-SW CFSWP-DUP1-SW CFSWP-013-SW
N N N N FD N N N FD N
T DI T T T T DI T T T

180000 NA 158000 172000 172000 180000 NA 179000 160000 148000 
72 U NA 23 U 72 UJ 141 J 72 U NA 23 U 27.9 J 72 U

1650 J+ NA 1720 J+ 2640 J+ 2660 J+ 1660 J+ NA 1780 J+ 1700 J+ 577 J-
131 128 J+ 39.5 J 101 89.6 131 129 J+ 39.2 J 38.3 J 473 J-

168000 NA 152000 168000 170000 164000 NA 156000 156000 170000 
117 NA 100 U 100 U 100 U 100 U NA 100 U 100 U 100 U
48 U NA NA 48 UJ 48 UJ 48 U NA NA NA 48 UJ

1910 J+ NA 1900 2210 2140 1900 J+ NA 1910 1960 3020 J-
579 U NA NA NA NA 579 U NA NA NA NA
199 J NA 146 164 163 212 J NA 173 159 142 
1 U NA 1.1 1.2 1.3 1 U NA 1.2 1.1 153 
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Alkalinity -- -- -- -- ug/l
Ammonia -- -- -- -- ug/l
Chloride 120000 -- -- F ug/l
Fluoride 120 -- -- F ug/l
Hardness as calcium carbonate -- -- -- -- ug/l
Nitrate Nitrite as N -- -- -- -- ug/l
Orthophosphate as P -- -- -- -- ug/l
Sulfate -- -- -- -- ug/l
Sulfide -- -- -- -- ug/l
Total Dissolved Solids -- -- -- -- mg/l
Total Suspended Solids -- -- -- -- mg/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standards
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-013 CFSWP-013 CFSWP-013 CFSWP-014 CFSWP-014 CFSWP-014 CFSWP-014 CFSWP-014 CFSWP-014 CFSWP-014
03/15/2017 06/12/2017 06/12/2017 08/29/2016 11/30/2016 11/30/2016 03/13/2017 03/13/2017 06/13/2017 06/13/2017

CFSWP-013-SW CFSWP-013-SW CFSWP-013-SW CFSWP-014-SW CFSWP-014-SW CFSWP-DUP3-SW CFSWP-014-SW CFSWP-Dup4-SW CFSWP-014-SW CFSWP-014-SW
N N N N N FD N FD N N
T T DI T T T T T T DI

164000 181000 NA 165000 190000 191000 203000 205000 182000 NA
72 U 72 U NA 72 U 72 U 72 U 72 U 72 U 72 U NA

349 J+ 1660 J+ NA 2670 1580 J- 1630 J- 3060 J+ 3080 J+ 1770 J+ NA
308 131 126 J+ 55.8 J 117 J- 123 J- 126 134 137 130 J+

158000 172000 NA 164000 196000 192000 200000 202000 176000 NA
100 U 113 NA 100 U 100 U 100 U 244 251 144 J NA

NA 48 U NA 42 UJ 48 UJ 48 UJ NA NA 48 U NA
3850 J+ 1910 J+ NA 3320 2230 J- 2240 J- 3320 J+ 3780 J+ 2020 J+ NA

NA 579 U NA NA NA NA NA NA 579 U NA
176 207 J NA 167 172 185 223 180 128 NA

2 1 U NA 1.8 1 U 1 U 1 UJ 1 UJ 3.4 NA
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Alkalinity -- -- -- -- ug/l
Ammonia -- -- -- -- ug/l
Chloride 120000 -- -- F ug/l
Fluoride 120 -- -- F ug/l
Hardness as calcium carbonate -- -- -- -- ug/l
Nitrate Nitrite as N -- -- -- -- ug/l
Orthophosphate as P -- -- -- -- ug/l
Sulfate -- -- -- -- ug/l
Sulfide -- -- -- -- ug/l
Total Dissolved Solids -- -- -- -- mg/l
Total Suspended Solids -- -- -- -- mg/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standards
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-015 CFSWP-016
08/29/2016 08/29/2016 11/30/2016 12/20/2016 03/13/2017 06/13/2017 06/13/2017 06/13/2017 06/13/2017 08/29/2016

CFSWP-015-SW CFSWP-DUP2-SW CFSWP-015-SW CFSWP-015-SW CFSWP-015-SW CFSWP-015-SW CFSWP-DUP7-SW CFSWP-015-SW CFSWP-DUP7-SW CFSWP-016-SW
N FD N N N N FD N FD N
T T T T T T T DI DI T

171000 169000 193000 202000 205000 186000 186000 NA NA 173000 
72 U 72 U 72 U 72 U 72 U 72 U 72 U NA NA 72 U
2600 2610 1630 J- 1370 3100 J+ 1640 J+ 1620 J+ NA NA 2800 
62.4 J 62.3 J 119 J- 112 J- 129 135 136 121 J+ 130 J+ 58.8 J

178000 170000 196000 208000 202000 180000 184000 NA NA 172000 
100 U 100 U 100 U 100 U 273 120 J- 120 J- NA NA 100 U
42 UJ 42 UJ 48 UJ 48 UJ NA 48 U 48 U NA NA 42 UJ
2740 3100 2190 J- 2480 J- 3220 J+ 1960 J+ 1890 J+ NA NA 2700 
NA NA NA NA NA 579 U 579 U NA NA NA
182 176 174 247 194 179 184 NA NA 193 
1.3 1.1 1 U 1 U 1 UJ 2.1 1.8 NA NA 1 



Appendix L12. General Chemistry in Surface Water – Ecological Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

ROUX ASSOCIATES, INC. Page 9 of 12  2476.0001Y004.170/WKB

Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Alkalinity -- -- -- -- ug/l
Ammonia -- -- -- -- ug/l
Chloride 120000 -- -- F ug/l
Fluoride 120 -- -- F ug/l
Hardness as calcium carbonate -- -- -- -- ug/l
Nitrate Nitrite as N -- -- -- -- ug/l
Orthophosphate as P -- -- -- -- ug/l
Sulfate -- -- -- -- ug/l
Sulfide -- -- -- -- ug/l
Total Dissolved Solids -- -- -- -- mg/l
Total Suspended Solids -- -- -- -- mg/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standards
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-016 CFSWP-016 CFSWP-016 CFSWP-016 CFSWP-016 CFSWP-016 CFSWP-017 CFSWP-017 CFSWP-017 CFSWP-017
11/30/2016 03/13/2017 06/12/2017 06/12/2017 06/12/2017 06/12/2017 09/16/2016 12/02/2016 04/04/2017 06/14/2017

CFSWP-016-SW CFSWP-016-SW CFSWP-016-SW CFSWP-DUP6-SW CFSWP-016-SW CFSWP-DUP6-SW CFSWP-017-SW CFSWP-017-SW CFSWP-017-SW CFSWP-017-SW
N N N FD N FD N N N N
T T T T DI DI T T T T

194000 208000 185000 185000 NA NA 116000 89900 89100 69000 
72 U 72 U 72 U 72 U NA NA 72 U 72 UJ 72 U 72 U

1630 J- 2950 J+ 1620 J+ 1600 J+ NA NA 864 J 370 J- 523 227 J+
123 J- 132 135 137 131 J+ 138 J+ 56.2 J- 106 J- 85.7 121 

200000 202000 180000 180000 NA NA 124000 92000 88000 66000 
100 U 170 113 131 NA NA 100 U 100 U 100 140 J+
48 UJ NA 48 U 48 U NA NA 42 R 48 U 48 U 48 U

2270 J- 3240 J+ 1990 J+ 1980 J+ NA NA 4300 J- 4810 J- 3750 J+ 2610 J+
NA NA 579 U 579 U NA NA NA NA NA 579 U
196 204 210 J 221 J NA NA 120 96 87 J 74 
1.1 19 J 4.4 4 NA NA 4.9 1 U 4.9 42.2 
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Alkalinity -- -- -- -- ug/l
Ammonia -- -- -- -- ug/l
Chloride 120000 -- -- F ug/l
Fluoride 120 -- -- F ug/l
Hardness as calcium carbonate -- -- -- -- ug/l
Nitrate Nitrite as N -- -- -- -- ug/l
Orthophosphate as P -- -- -- -- ug/l
Sulfate -- -- -- -- ug/l
Sulfide -- -- -- -- ug/l
Total Dissolved Solids -- -- -- -- mg/l
Total Suspended Solids -- -- -- -- mg/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standards
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-017 CFSWP-018 CFSWP-018 CFSWP-018 CFSWP-018 CFSWP-018 CFSWP-019 CFSWP-019 CFSWP-019 CFSWP-019
06/14/2017 06/06/2016 12/01/2016 04/03/2017 06/15/2017 06/15/2017 06/06/2016 12/01/2016 04/03/2017 06/15/2017

CFSWP-017-SW CFSWP-018-SW CFSWP-018-SW CFSWP-018-SW CFSWP-018-SW CFSWP-018-SW CFSWP-019-SW CFSWP-019-SW CFSWP-019-SW CFSWP-019-SW
N N N N N N N N N N
DI T T T T DI T T T T

NA 162000 207000 183000 233000 NA 164000 207000 183000 167000 
NA 178 72 UJ 72 U 84.4 J NA 53 J 72 UJ 72 U 88.7 J
NA 2160 J+ 1910 J- 1720 J+ 2300 J+ NA 1930 J+ 1860 J- 1550 J+ 1470 J+

119 J+ 353 828 J- 365 1700 1860 379 785 J- 350 305 
NA 180000 260000 184000 216000 NA 180000 208000 180000 168000 
NA 100 U 100 U 117 1700 NA 100 U 100 U 124 100 U
NA NA 48 UJ 48 UJ 48 U NA NA 48 UJ 48 UJ 48 U
NA 3390 4660 J- 4510 12200 J+ NA 3270 5110 J- 4260 3140 J+
NA NA NA NA 579 U NA NA NA NA 579 U
NA 176 210 172 336 NA 183 201 172 203 
NA 8 112 J 9.6 59.2 NA 1.4 12.4 J 3.3 18.4 



Appendix L12. General Chemistry in Surface Water – Ecological Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

ROUX ASSOCIATES, INC. Page 11 of 12  2476.0001Y004.170/WKB

Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Alkalinity -- -- -- -- ug/l
Ammonia -- -- -- -- ug/l
Chloride 120000 -- -- F ug/l
Fluoride 120 -- -- F ug/l
Hardness as calcium carbonate -- -- -- -- ug/l
Nitrate Nitrite as N -- -- -- -- ug/l
Orthophosphate as P -- -- -- -- ug/l
Sulfate -- -- -- -- ug/l
Sulfide -- -- -- -- ug/l
Total Dissolved Solids -- -- -- -- mg/l
Total Suspended Solids -- -- -- -- mg/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standards
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-019 CFSWP-020 CFSWP-020 CFSWP-020 CFSWP-020 CFSWP-020 CFSWP-021 CFSWP-021 CFSWP-021 CFSWP-021
06/15/2017 06/06/2016 12/01/2016 03/16/2017 06/15/2017 06/15/2017 06/06/2016 11/30/2016 03/15/2017 06/15/2017

CFSWP-019-SW CFSWP-020-SW CFSWP-020-SW CFSWP-020-SW CFSWP-020-SW CFSWP-020-SW CFSWP-021-SW CFSWP-021-SW CFSWP-021-SW CFSWP-021-SW
N N N N N N N N N N
DI T T T T DI T T T T

NA 154000 183000 169000 175000 NA 148000 228000 206000 200000 
NA 23 U 72 UJ 82.4 J 126 NA 28.4 J 72 U 72 U 72 U
NA 2240 J+ 1590 J- 1500 J+ 1320 J+ NA 1590 J+ 2250 J- 1740 J+ 1620 J+
304 250 265 J- 330 J 308 289 166 189 J- 231 243 
NA 176000 256000 160000 160000 NA 168000 304000 204000 184000 
NA 117 186 191 204 NA 100 U 100 U 100 U 137 
NA NA 48 UJ 48 UJ 48 U NA NA 48 UJ NA 48 U
NA 3590 3250 J- 4490 J 3240 J+ NA 7440 73100 J- 78900 J+ 20300 J+
NA NA NA NA 579 U NA NA NA NA 579 U
NA 193 185 164 217 NA 176 309 296 252 
NA 2.5 113 J 1.8 11.3 NA 3.1 72.8 1 U 10.1 
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Parameter
Minimum 

ESV
DEQ 7 
Chronic DEQ 7 Acute

Minimum 
ESV Source Unit

Alkalinity -- -- -- -- ug/l
Ammonia -- -- -- -- ug/l
Chloride 120000 -- -- F ug/l
Fluoride 120 -- -- F ug/l
Hardness as calcium carbonate -- -- -- -- ug/l
Nitrate Nitrite as N -- -- -- -- ug/l
Orthophosphate as P -- -- -- -- ug/l
Sulfate -- -- -- -- ug/l
Sulfide -- -- -- -- ug/l
Total Dissolved Solids -- -- -- -- mg/l
Total Suspended Solids -- -- -- -- mg/l

Bolding indicates an exceedance of the Minimum ESV
Shading indicates an exceedance of Chronic Aquatic Life Standards
Red indicates an exceedance of Acute Aquatic Life Standards

Sample Location
Sample Date

Sample Designation
Sample Type

Sample Fraction

CFSWP-021 CFSWP-022 CFSWP-022 CFSWP-023 CFSWP-024 CFSWP-024 CFSWP-025 CFSWP-025 CFSWP-025 CFSWP-025
06/15/2017 06/06/2016 04/03/2017 04/03/2017 06/15/2017 06/15/2017 12/20/2016 03/13/2017 06/13/2017 06/13/2017

CFSWP-021-SW CFSWP-022-SW CFSWP-022-SW CFSWP-023-SW CFSWP-024-SW CFSWP-024-SW CFSWP-025-SW CFSWP-025-SW CFSWP-025-SW CFSWP-025-SW
N N N N N N N N N N
DI T T T T DI T T T DI

NA 144000 170000 217000 13900 NA 201000 207000 185000 NA
NA 23 U 72 U 72 U 1840 NA 72 U 72 U 72 U NA
NA 1640 J+ 1990 J+ 1600 J+ 1390 J+ NA 1400 2950 J+ 1660 J+ NA
188 177 223 2150 22400 J+ 21500 115 J- 128 134 130 J+
NA 172000 166000 224000 50000 NA 206000 204000 176000 NA
NA 100 U 100 U 127 327 NA 100 U 161 163 J- NA
NA NA 48 UJ 48 UJ 48 U NA 48 UJ NA 48 U NA
NA 6540 5660 13200 4390 J+ NA 2510 J- 3250 J+ 1960 J+ NA
NA NA NA NA 579 U NA NA NA 579 U NA
NA 169 177 232 84 NA 243 166 192 NA
NA 262 1.6 7.4 58 NA 3.5 1 UJ 4.4 NA
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APPENDIX M 

Surface Water Thematic Maps – Rounds 1 through 4 
1. Concentrations of Total Cyanide in Rounds 1,2,3, and 4 Surface Water 
2. Concentrations of Free Cyanide in Rounds 3 and 4 Surface Water 
3. Concentrations of Dissolved Cyanide in Round 4 Surface Water 
4. Concentrations of Dissolved Free Cyanide in Round 4 Surface Water 
5. Concentrations of Total Fluoride in Rounds 1,2,3, and 4 Surface Water 
6. Concentrations of Dissolved Fluoride in Round 4 Surface Water 
7. Concentrations of Total Aluminum in Rounds 1,2,3, and 4 Surface Water 
8. Concentrations of Total Arsenic in Rounds 1,2,3, and 4 Surface Water 
9. Concentrations of Total Cobalt in Rounds 1,2,3, and 4 Surface Water 

10. Concentrations of Total Copper in Rounds 1,2,3, and 4 Surface Water 
11. Concentrations of Total Iron in Rounds 1,2,3, and 4 Surface Water 
12. Concentrations of Total Lead in Rounds 1,2,3, and 4 Surface Water 
13. Concentrations of Total Manganese in Rounds 1,2,3, and 4 Surface Water 
14. Concentrations of Total Thallium in Rounds 1,2,3, and 4 Surface Water 
15. Concentrations of Dissolved Aluminum in Round 4 Surface Water 
16. Concentrations of Dissolved Arsenic in Round 4 Surface Water 
17. Concentrations of Dissolved Cobalt in Round 4 Surface Water 
18. Concentrations of Dissolved Copper in Round 4 Surface Water 
19. Concentrations of Dissolved Iron in Round 4 Surface Water 
20. Concentrations of Dissolved Lead in Round 4 Surface Water 
21. Concentrations of Dissolved Manganese in Round 4 Surface Water 
22. Concentrations of Dissolved Thallium in Round 4 Surface Water 
23. Concentrations of Alkalinity in Rounds 1,2,3, and 4 Surface Water 
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24. Concentrations of Ammonia in Rounds 1,2,3, and 4 Surface Water 
25. Concentrations of Chloride in Rounds 1,2,3, and 4 Surface Water 
26. Concentrations of Hardness as Calcium Carbonate in Rounds 1,2,3, and 4 

Surface Water 
27. Concentrations of Nitrate and Nitrite in Rounds 1,2,3, and 4 Surface Water 
28. Concentrations of Orthophosphate in Rounds 1,2,3, and 4 Surface Water 
29. Concentrations of Sulfate in Rounds 1,2,3, and 4 Surface Water 
30. Concentrations of Sulfide in Round 4 Surface Water 
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APPENDIX

M1

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF TOTAL CYANIDE IN
ROUNDS 1, 2, 3, AND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA
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V:\
GIS

\P
roj
ec
ts\

24
76
Y\
00
01
Y\
17
0\
M1
.24

76
.00

01
Y1
70
.2.
mx

d

900 0 900 1,800
Feet

ROUND 4ROUND 3

ROUND 2ROUND 1

SCREENING LEVEL CYANIDE, TOTAL
DEQ-7 HUMAN 

HEALTH STANDARD 140

EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
200

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

0.15

MINIMUM ESV 5
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

5.2

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

22

£

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
2U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

ND - 0.15

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (2U)

0.15 - 5

200 - 2,000
5 - 200

>2,000
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APPENDIX

M2

CONCENTRATIONS OF FREE CYANIDE IN
ROUNDS 3 AND 4 SURFACE WATER

Title:
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COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ND - NON DETECT
1.5U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

ROUND 4

ROUND 3

CHEMICAL 
NAME

DEQ-7 
HUMAN 
HEALTH 

STANDARDS

EPA RISK 
BASED 
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LEVEL 

DRINKING 
WATER 
MCL

EPA RISK 
BASED 

SCREENING 
LEVEL 

TAPWATER 
RSL 
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ESV

DEQ-7 
CHRONIC 
AQUATIC 
LIFE 

STANDARDS

DEQ-7 
ACUTE 
AQUATIC 
LIFE 

STANDARDS

CYANIDE, FREE 140 200 0.15 5 5.2 22

140 - 2,000
>2,000

0.15 - 140
ND - 0.15
ANALYTE NOT DETECTED (1.5U)

CONCENTRATION LEGEND
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APPENDIX

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF DISSOLVED TOTAL
CYANIDE IN ROUND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

M3

SCREENING LEVEL CYANIDE, TOTAL
DEQ-7 HUMAN 

HEALTH STANDARD 140

EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
200

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

0.15

MINIMUM ESV 5
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

5.2

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

22

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
2U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

0.15 - 5

200 - 2,000
5 - 200

>2,000

ND - 0.15

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (2U)
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APPENDIX

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF DISSOLVED FREE
CYANIDE IN ROUND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

M4

SCREENING LEVEL CYANIDE, FREE
DEQ-7 HUMAN 

HEALTH STANDARD 140

EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
200

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

0.15

MINIMUM ESV 5
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

5.2

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

22

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
1.5U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

140 - 2,000
0.15 - 140
ND - 0.15

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (1.5U)

>2,000
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APPENDIX

M5

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF TOTAL FLUORIDE IN
ROUNDS 1, 2, 3, AND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:
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ROUND 2ROUND 1

4,000 - 40,000
80 - 4,000
ND - 80

CONCENTRATION LEGEND
ANALYTE NOT DETECTED

>40,000

SCREENING LEVEL FLUORIDE
DEQ-7 HUMAN 

HEALTH STANDARD 4000

EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
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EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

80

MINIMUM ESV 120
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

--

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

--

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES
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APPENDIX

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF DISSOLVED FLUORIDE
IN ROUND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

M6

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVELS
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

SCREENING LEVEL FLUORIDE
DEQ-7 HUMAN 

HEALTH STANDARD 4000
EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
4000

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

80

MINIMUM ESV 120
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

--

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

--

80 - 120
ND - 80

CONCENTRATION LEGEND
ANALYTE NOT DETECTED

4,000 - 40,000
>40,000

120 - 4,000
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APPENDIX

M7

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF TOTAL ALUMINUM IN
ROUNDS 1, 2, 3, AND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:
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DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
18.2U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

SCREENING LEVEL ALUMINUM
DEQ-7 HUMAN 

HEALTH STANDARD --

EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
--

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

2000

MINIMUM ESV 87
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

87

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

750

87 - 750

2,000 - 20,000
750 - 2,000

ND - 87

>20,000

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (18.2U)
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APPENDIX

M8

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF TOTAL ARSENIC IN
ROUNDS 1, 2, 3, AND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:
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SCREENING LEVEL ARSENIC
DEQ-7 HUMAN 

HEALTH STANDARD 10

EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
10

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

0.052

MINIMUM ESV 3.1
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

150

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

340

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
0.64U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (0.64U)

0.052 - 10

100 - 3,400
10 - 100

ND - 0.052

>3,400
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APPENDIX

M9

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF TOTAL COBALT IN
ROUNDS 1, 2, 3, AND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:
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SCREENING LEVEL COBALT
DEQ-7 HUMAN 

HEALTH STANDARD --

EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
--

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

0.6

MINIMUM ESV 5.1
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

--

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

--

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
1.3U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

0.6 - 1.2

5.1 - 51
1.2 - 5.1

>51

CONCENTRATION LEGEND

ND - 0.6
ANALYTE NOT DETECTED (1.3U)
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APPENDIX

M10

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF TOTAL COPPER IN
ROUNDS 1, 2, 3, AND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:
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SCREENING LEVEL COPPER
DEQ-7 HUMAN 

HEALTH STANDARD 1300

EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
1300

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

80

MINIMUM ESV 0.23
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

8.038

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

3.79

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
1.4U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (1.4U)

0.23 - 3.79

1,300 - 13,000
3.79 - 1,300

ND - 0.23

>13,000
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APPENDIX

M11

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF TOTAL IRON IN
ROUNDS 1, 2, 3, AND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:
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SCREENING LEVEL IRON
DEQ-7 HUMAN 

HEALTH STANDARD --

EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
--

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

1400

MINIMUM ESV 158
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

1000

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

--

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
42.4U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

ND - 158
158 - 1,000

>14,000
1,400 - 14,000
1,000 - 1,400

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (42.4U)
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APPENDIX

M12

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF TOTAL LEAD IN
ROUNDS 1, 2, 3, AND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:
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SCREENING LEVEL LEAD
DEQ-7 HUMAN 

HEALTH STANDARD 15

EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
15

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

15

MINIMUM ESV 0.54
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

2.548

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

13.98

ND - 0.54
0.54 - 2.548

>150
15 - 150
2.548 - 15

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
0.38U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (0.38U)
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M13

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF TOTAL MANGANESE IN
ROUNDS 1, 2, 3, AND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA
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Prepared For:
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SCREENING LEVEL MANGANESE
DEQ-7 HUMAN 

HEALTH STANDARD --
EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
--

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

43

MINIMUM ESV 120
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

--

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

--

>1,200
120 - 1,200
86 - 120

CONCENTRATION LEGEND

ND - 43
43 - 86

ANALYTE NOT DETECTED (2.5U)

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
2.5U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES
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M14

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF TOTAL THALLIUM IN
ROUNDS 1, 2, 3, AND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA
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SCREENING LEVEL THALLIUM
DEQ-7 HUMAN 

HEALTH STANDARD 0.24

EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
2

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

0.02

MINIMUM ESV 0.8
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

--

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

--

2 - 20

CONCENTRATION LEGEND

ND - 0.02
0.02 - 0.24

ANALYTE NOT DETECTED (0.26U)

0.24 - 2

>20

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
0.26U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES
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APPENDIX

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF DISSOLVED ALUMINUM
IN ROUND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

M15

SCREENING LEVEL ALUMINUM
DEQ-7 HUMAN 

HEALTH STANDARD --
EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
--

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

2000

MINIMUM ESV 87
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

87

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

750

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
18.2U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (18.2U)

87 - 750

2,000 - 20,000
750 - 2,000

ND - 87

>20,000
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APPENDIX

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF DISSOLVED ARSENIC
IN ROUND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

M16

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
0.64U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

SCREENING LEVEL ARSENIC
DEQ-7 HUMAN 

HEALTH STANDARD 10
EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
10

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

0.052

MINIMUM ESV 3.1
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

150

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

340

NOTES

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (0.64U)

0.052 - 10

100 - 3,400
10 - 100

ND - 0.052

>3,400
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APPENDIX

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF DISSOLVED COBALT
IN ROUND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

M17

SCREENING LEVEL COBALT
DEQ-7 HUMAN 

HEALTH STANDARD --
EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
--

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

0.6

MINIMUM ESV 5.1
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

--

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARDS

--

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
1.3U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (1.3U)

0.6 - 1.2

5.1 - 51
1.2 - 5.1

ND - 0.6

>51
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APPENDIX

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF DISSOLVED COPPER
IN ROUND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

M18

SCREENING LEVEL COPPER
DEQ-7 HUMAN 

HEALTH STANDARD 1300
EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
1300

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

80

MINIMUM ESV 0.23
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

8.038

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

3.79

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
1.4U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (1.4U)

0.23 - 3.79

1,300 - 13,000
3.79 - 1,300

ND - 0.23

>13,000
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APPENDIX

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF DISSOLVED IRON
IN ROUND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

M19

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
42.4U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

SCREENING LEVEL IRON
DEQ-7 HUMAN 

HEALTH STANDARD --

EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
--

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

1400

MINIMUM ESV 158
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

1000

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

--

NOTES

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (42.4U)
ND - 158
158 - 1,000

>14,000
1,400 - 14,000
1,000 - 1,400
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APPENDIX

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF DISSOLVED LEAD
IN ROUND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

M20

SCREENING LEVEL LEAD
DEQ-7 HUMAN 

HEALTH STANDARD 15
EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
15

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

15

MINIMUM ESV 0.54
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

2.548

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

13.98

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
0.38U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (0.38U)
ND - 0.54
0.54 - 2.548

>150
15 - 150
2.548 - 15
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APPENDIX

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF DISSOLVED
MANGANESE IN ROUND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

M21

SCREENING LEVEL MANGANESE
DEQ-7 HUMAN 

HEALTH STANDARD --
EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
--

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

43

MINIMUM ESV 120
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

--

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

--

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
2.5U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND

ND - 43
43 - 86

ANALYTE NOT DETECTED (2.5U)

>1,200
120 - 1,200
86 - 120
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APPENDIX

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF DISSOLVED THALLIUM
IN ROUND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

M22

SCREENING LEVEL THALLIUM
DEQ-7 HUMAN 

HEALTH STANDARD 0.24
EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
2

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

0.02

MINIMUM ESV 0.8
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

--

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

--

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ESV - ENVIRONMENTAL SCREENING LEVEL
ND - NON DETECT
0.26U - HIGHEST METHOD DETECTION LIMIT (MDL) IN
SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND
ANALYTE NOT DETECTED (0.26U)

0.24 - 2

>20
2 - 20

0.02 - 0.24
ND - 0.02
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APPENDIX

M23

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF ALKALITIY IN
ROUNDS 1, 2, 3, AND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:
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ROUND 4ROUND 3

ROUND 2ROUND 1

£

SCREENING LEVEL ALKALINITY
DEQ-7 HUMAN 

HEALTH STANDARD --
EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
--

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

43

MINIMUM ESV --
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

--

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

--

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ND - NON DETECT
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

CONCENTRATION LEGEND

ND - 250,000
250,000 - 500,000

ANALYTE NOT DETECTED

750,000 - 1,000,000
500,000 - 750,000

>1,000,000
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APPENDIX

M24

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF AMMONIA IN
ROUNDS 1, 2, 3, AND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V:\
GIS

\P
roj
ec
ts\

24
76
Y\
00
01
Y\
17
0\
M2
4.2

47
6.0

00
1Y
17
0.7

9.m
xd

900 0 900 1,800
Feet

£

ROUND 4ROUND 3

ROUND 2ROUND 1

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ND - NON DETECT
72U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

SCREENING LEVEL AMMONIA
DEQ-7 HUMAN 

HEALTH STANDARD --
EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
--

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

--

MINIMUM ESV --
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

--

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

--

CONCENTRATION LEGEND

ND - 100
100 - 500

ANALYTE NOT DETECTED (72U)

2,500 - 5,000
500 - 2,500

>5,000
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APPENDIX

M25

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF CHLORIDE IN
ROUNDS 1, 2, 3, AND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:
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ROUND 4ROUND 3

ROUND 2ROUND 1

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ND - NON DETECT
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

SCREENING LEVEL CHLORIDE
DEQ-7 HUMAN 

HEALTH STANDARD --
EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
--

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

--

MINIMUM ESV --
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

--

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

--

CONCENTRATION LEGEND

ND - 150,000
150,000- 500,000

ANALYTE NOT DETECTED

750,000 - 1,000,000
500,000 - 750,000

>1,000,000
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APPENDIX

M26

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF HARDNESS AS CALCIUM
CARBONATE IN ROUNDS 1, 2, 3, AND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V:\
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ROUND 4ROUND 3

ROUND 2ROUND 1

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ND - NON DETECT
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

SCREENING LEVEL
HARDNESS AS 

CALCIUM 
CARBONATE

DEQ-7 HUMAN 
HEALTH STANDARD --
EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
--

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

--

MINIMUM ESV --
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

--

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

--

CONCENTRATION LEGEND

ND - 150,000
150,000- 500,000

ANALYTE NOT DETECTED

750,000 - 1,000,000
500,000 - 750,000

>1,000,000
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APPENDIX

M27

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF NITRATE + NITRITE
IN ROUNDS 1, 2, 3, AND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V:\
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ROUND 4ROUND 3

ROUND 2ROUND 1

DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
ND - NON DETECT
100U - HIGHEST METHOD DETECTION LIMIT (MDL) IN SAMPLE SET
ALL SAMPLES ARE IN MICROGRAMS PER LITRES (UG/L)

NOTES

SCREENING LEVEL NITRATE + NITRAE
DEQ-7 HUMAN 

HEALTH STANDARD --
EPA RISK BASED 
SCREENING LEVEL 
DRINKING WATER 

MCL
--

EPA RISK BASED 
SCREENING LEVEL 
TAPWATER RSL 

--

MINIMUM ESV --
DEQ-7 CHRONIC 
AQUATIC LIFE 
STANDARD

--

DEQ-7 ACUTE 
AQUATIC LIFE 
STANDARD

--

CONCENTRATION LEGEND

ND - 5,000
5,000 - 10,000

ANALYTE NOT DETECTED (100U)

50,000 - 100,000
10,000 - 50,000

>100,000
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APPENDIX

M28

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF ORTHOPHOSPHATE
IN ROUNDS 1, 2, 3, AND 4 SURFACE WATER

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V:\
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ROUND 4ROUND 3
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DEQ - DEPARTMENT OF ENVIRONMENTAL QUALITY
EPA - ENVIRONMENTAL PROTECTION AGENCY
MCL - MAXIMUM CONTAMINANT LEVEL
RSL - REGIONAL SCREENING LEVEL
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Piper Plot for Monitoring Wells Screened in Upper Hydrogeologic Unit - Adjacent to LandfillsTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Rounds 1 - 4
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All Rounds Piper Plots of General Chemistry in Background Monitoring Wells Screened in Upper Hydrogeologic Unit TITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Rounds 1 to 4
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Piper Plot for Monitoring Wells Screened in Upper Hydrogeologic Unit - Downgradient of Landfill AreaTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Rounds 1 - 4
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Piper Plot for Monitoring Wells Screened in Upper Hydrogeologic Unit - Greater Landfill AreaTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Rounds 1 - 4
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Piper Plot for Monitoring Wells Screened in Upper Hydrogeologic Unit - Near Flathead RiverTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Rounds 1 - 4
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Piper Plot for Monitoring Wells Screened in Upper Hydrogeologic Unit - Near Main PlantTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Rounds 1 - 4
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Round 1 Piper Plot of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept 2016 (Round 1)
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Round 1 Piper Plots of General Chemistry in Monitoring Wells Screened in Upper Hydrogeologic Unit with High CyanideTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)
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Round 1 Piper Plots of General Chemistry in Monitoring Wells Screened in Upper Hydrogeologic Unit with High FluorideTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)
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Round 2 Piper Plot of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)
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Round 2 Piper Plots of General Chemistry in Monitoring Wells Screened in Upper Hydrogeologic Unit with High CyanideTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)
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Round 2 Piper Plots of General Chemistry in Monitoring Wells Screened in Upper Hydrogeologic Unit with High FluorideTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)
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Round 2 Piper Plot of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec 2016 (Round 2)
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Round 3 Piper Plots of General Chemistry in Monitoring Wells Screened in Upper Hydrogeologic Unit with High CyanideTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2016 (Round 3)
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Round 3 Piper Plots of General Chemistry in Monitoring Wells Screened in Upper Hydrogeologic Unit with High FluorideTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)
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Round 4 Piper Plot of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)
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Round 4 Piper Plots of General Chemistry in Monitoring Wells Screened in Upper Hydrogeologic Unit with High CyanideTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)
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Round 4 Piper Plots of General Chemistry in Monitoring Wells Screened in Upper Hydrogeologic Unit with High FluorideTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)
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Groundwater and Surface Water Data Summary Report 
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ROUX ASSOCIATES, INC. 2476.0001Y.170/CVRS 

APPENDIX N-2 

Piper Plots for Monitoring Wells 
Screened Below the Upper Hydrogeologic Unit 



Piper Plot for Monitoring Wells Screened Below Upper Hydrogeologic Unit - Adjacent to LandfillsTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Rounds 1 - 4
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Piper Plot for Monitoring Wells Screened Below Upper Hydrogeologic Unit - Downgradient of Landfill AreaTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Rounds 1 - 4
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Piper Plot for Monitoring Wells Screened Below Upper Hydrogeologic Unit - Greater Landfill AreaTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Rounds 1 - 4
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All Rounds Piper Plots of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic Unit in Aluminum CityTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Rounds 1 to 4
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Piper Plot for Monitoring Wells Screened Below Upper Hydrogeologic Unit - Near Main PlantTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Rounds 1 - 4
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Round 1 Piper Plot of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)
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Round 2 Piper Plot of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec 2016 (Round 2)
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Round 3 Piper Plot of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)
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Round 4 Piper Plot of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)
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APPENDIX N-3 

Piper Plots for Surface Water 



All Rounds Piper Plots of General Chemistry in Surface Water of Cedar Creek Reservoir Overflow DitchTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Rounds 1 to 4
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All Rounds Piper Plots of General Chemistry in Surface Water of Cedar CreekTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Rounds 1 to 4
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All Rounds Piper Plots of General Chemistry in Surface Water of Flathead RiverTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Rounds 1 to 4
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All Rounds Piper Plots of General Chemistry in Surface Water of Northern Water FeatureTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Rounds 1 to 4
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All Rounds Piper Plots of General Chemistry in Surface Water of Backwater Seep Sampling AreaTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Rounds 1 to 4
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All Rounds Piper Plots of General Chemistry in Surface Water of South Percolation PondsTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Rounds 1 to 4
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Round 1 Piper Plots of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)
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Round 2 Piper Plots of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)
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Round 3 Piper Plots of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)
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Round 4 Piper Plots of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)
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Groundwater and Surface Water Data Summary Report 
Columbia Falls Aluminum Company, LLC 

ROUX ASSOCIATES, INC. 2476.0001Y.170/CVRS 

APPENDIX O 

Stiff Diagrams for Groundwater and Surface Water Geochemistry 
1. Stiff Diagrams for Monitoring Wells Screened in Upper 

Hydrogeologic Unit 
2. Stiff Diagrams for Monitoring Wells Screened Below the Upper 

Hydrogeologic Unit 
3. Stiff Diagrams for Surface Water 



Groundwater and Surface Water Data Summary Report 
Columbia Falls Aluminum Company, LLC 

ROUX ASSOCIATES, INC. 2476.0001Y.170/CVRS 

APPENDIX O-1 

Stiff Diagrams for Monitoring Wells 
Screened in Upper Hydrogeologic Unit 



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-001,9/20/2016

Date: 9/20/2016

TDS (mg/l) = 216

El Cond. (uS/cm) =34700

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-002,9/12/2016

Date: 9/12/2016

TDS (mg/l) = 590

El Cond. (uS/cm) =90900



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-003,9/14/2016

Date: 9/14/2016

TDS (mg/l) = 1650

El Cond. (uS/cm) =262000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-008,9/21/2016

Date: 9/21/2016

TDS (mg/l) = 353

El Cond. (uS/cm) =63000



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-010,9/12/2016

Date: 9/12/2016

TDS (mg/l) = 1350

El Cond. (uS/cm) =201000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-011,9/13/2016

Date: 9/13/2016

TDS (mg/l) = 219

El Cond. (uS/cm) =38500



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-012,9/12/2016

Date: 9/12/2016

TDS (mg/l) = 660

El Cond. (uS/cm) =105000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-014,9/12/2016

Date: 9/12/2016

TDS (mg/l) = 656

El Cond. (uS/cm) =104000



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-015,9/12/2016

Date: 9/12/2016

TDS (mg/l) = 1730

El Cond. (uS/cm) =256000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-019,9/12/2016

Date: 9/12/2016

TDS (mg/l) = 510

El Cond. (uS/cm) =83900



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-020,9/20/2016

Date: 9/20/2016

TDS (mg/l) = 235

El Cond. (uS/cm) =40800

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-021,9/12/2016

Date: 9/12/2016

TDS (mg/l) = 342

El Cond. (uS/cm) =63100



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-023,9/21/2016

Date: 9/21/2016

TDS (mg/l) = 242

El Cond. (uS/cm) =44900

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-025b,9/13/2016

Date: 9/13/2016

TDS (mg/l) = 243

El Cond. (uS/cm) =43000



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-026,9/13/2016

Date: 9/13/2016

TDS (mg/l) = 265

El Cond. (uS/cm) =46800

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-028,9/13/2016

Date: 9/13/2016

TDS (mg/l) = 231

El Cond. (uS/cm) =42700



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-028a,9/20/2016

Date: 9/20/2016

TDS (mg/l) = 105

El Cond. (uS/cm) =20300

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-029,9/13/2016

Date: 9/13/2016

TDS (mg/l) = 319

El Cond. (uS/cm) =49600



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-029,9/13/2016

Date: 9/13/2016

TDS (mg/l) = 312

El Cond. (uS/cm) =49600

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-031,9/15/2016

Date: 9/15/2016

TDS (mg/l) = 237

El Cond. (uS/cm) =48200



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-032,9/15/2016

Date: 9/15/2016

TDS (mg/l) = 500

El Cond. (uS/cm) =96500

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-033,9/15/2016

Date: 9/15/2016

TDS (mg/l) = 307

El Cond. (uS/cm) =56500



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-034,9/14/2016

Date: 9/14/2016

TDS (mg/l) = 271

El Cond. (uS/cm) =50900

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-035,9/14/2016

Date: 9/14/2016

TDS (mg/l) = 423

El Cond. (uS/cm) =70000



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-037,9/16/2016

Date: 9/16/2016

TDS (mg/l) = 226

El Cond. (uS/cm) =37600

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-038,9/14/2016

Date: 9/14/2016

TDS (mg/l) = 311

El Cond. (uS/cm) =57900



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-040,9/14/2016

Date: 9/14/2016

TDS (mg/l) = 323

El Cond. (uS/cm) =55800

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-042,9/14/2016

Date: 9/14/2016

TDS (mg/l) = 346

El Cond. (uS/cm) =54300



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-043,9/13/2016

Date: 9/13/2016

TDS (mg/l) = 354

El Cond. (uS/cm) =56100

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-044,9/16/2016

Date: 9/16/2016

TDS (mg/l) = 313

El Cond. (uS/cm) =56600



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-044a,9/19/2016

Date: 9/19/2016

TDS (mg/l) = 458

El Cond. (uS/cm) =201000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-045,9/15/2016

Date: 9/15/2016

TDS (mg/l) = 296

El Cond. (uS/cm) =55200



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-045a,9/19/2016

Date: 9/19/2016

TDS (mg/l) = 189

El Cond. (uS/cm) =39400

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-047,9/14/2016

Date: 9/14/2016

TDS (mg/l) = 245

El Cond. (uS/cm) =30800



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-049,9/21/2016

Date: 9/21/2016

TDS (mg/l) = 188

El Cond. (uS/cm) =39900

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-050,9/19/2016

Date: 9/19/2016

TDS (mg/l) = 192

El Cond. (uS/cm) =39200



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-053,9/14/2016

Date: 9/14/2016

TDS (mg/l) = 302

El Cond. (uS/cm) =53600

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-054,9/14/2016

Date: 9/14/2016

TDS (mg/l) = 302

El Cond. (uS/cm) =53400



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-056b,9/13/2016

Date: 9/13/2016

TDS (mg/l) = 312

El Cond. (uS/cm) =49500

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-059,9/15/2016

Date: 9/15/2016

TDS (mg/l) = 310

El Cond. (uS/cm) =56300



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-061,9/15/2016

Date: 9/15/2016

TDS (mg/l) = 231

El Cond. (uS/cm) =40700

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-064,9/15/2016

Date: 9/15/2016

TDS (mg/l) = 223

El Cond. (uS/cm) =40600



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-001,12/12/2016

Date: 12/12/2016

TDS (mg/l) = 202

El Cond. (uS/cm) =43100

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-003,12/9/2016

Date: 12/9/2016

TDS (mg/l) = 1760

El Cond. (uS/cm) =256000



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-007,12/12/2016

Date: 12/12/2016

TDS (mg/l) = 220

El Cond. (uS/cm) =43500

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-008,12/16/2016

Date: 12/16/2016

TDS (mg/l) = 391

El Cond. (uS/cm) =83200



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-010,12/15/2016

Date: 12/15/2016

TDS (mg/l) = 802

El Cond. (uS/cm) =106000

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-011,12/8/2016

Date: 12/8/2016

TDS (mg/l) = 193

El Cond. (uS/cm) =45100



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-012,12/14/2016

Date: 12/14/2016

TDS (mg/l) = 688

El Cond. (uS/cm) =114000

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-014,12/15/2016

Date: 12/15/2016

TDS (mg/l) = 854

El Cond. (uS/cm) =138000



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-015,12/15/2016

Date: 12/15/2016

TDS (mg/l) = 1020

El Cond. (uS/cm) =176000

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-016a,12/14/2016

Date: 12/14/2016

TDS (mg/l) = 163

El Cond. (uS/cm) =31900



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-019,12/15/2016

Date: 12/15/2016

TDS (mg/l) = 606

El Cond. (uS/cm) =96200

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-020,12/13/2016

Date: 12/13/2016

TDS (mg/l) = 262

El Cond. (uS/cm) =49100



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-021,12/14/2016

Date: 12/14/2016

TDS (mg/l) = 540

El Cond. (uS/cm) =92700

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-022,12/9/2016

Date: 12/9/2016

TDS (mg/l) = 256

El Cond. (uS/cm) =51400



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-023,12/19/2016

Date: 12/19/2016

TDS (mg/l) = 253

El Cond. (uS/cm) =38500

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-025b,12/7/2016

Date: 12/7/2016

TDS (mg/l) = 222

El Cond. (uS/cm) =40200



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-026,12/5/2016

Date: 12/5/2016

TDS (mg/l) = 259

El Cond. (uS/cm) =52300

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-027,12/14/2016

Date: 12/14/2016

TDS (mg/l) = 358

El Cond. (uS/cm) =62600



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-028,12/5/2016

Date: 12/5/2016

TDS (mg/l) = 246

El Cond. (uS/cm) =49600

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-028a,12/9/2016

Date: 12/9/2016

TDS (mg/l) = 166

El Cond. (uS/cm) =46400



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-029,12/14/2016

Date: 12/14/2016

TDS (mg/l) = 274

El Cond. (uS/cm) =47600

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-031,12/9/2016

Date: 12/9/2016

TDS (mg/l) = 311

El Cond. (uS/cm) =59500



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-032,12/13/2016

Date: 12/13/2016

TDS (mg/l) = 662

El Cond. (uS/cm) =122000

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-033,12/6/2016

Date: 12/6/2016

TDS (mg/l) = 303

El Cond. (uS/cm) =59900



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-034,12/13/2016

Date: 12/13/2016

TDS (mg/l) = 383

El Cond. (uS/cm) =67600

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-035,12/13/2016

Date: 12/13/2016

TDS (mg/l) = 417

El Cond. (uS/cm) =74500



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-037,12/8/2016

Date: 12/8/2016

TDS (mg/l) = 193

El Cond. (uS/cm) =40100

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-038,12/9/2016

Date: 12/9/2016

TDS (mg/l) = 308

El Cond. (uS/cm) =56800



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-040,12/13/2016

Date: 12/13/2016

TDS (mg/l) = 304

El Cond. (uS/cm) =52200

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-043,12/14/2016

Date: 12/14/2016

TDS (mg/l) = 323

El Cond. (uS/cm) =56200



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-044,12/9/2016

Date: 12/9/2016

TDS (mg/l) = 296

El Cond. (uS/cm) =66400

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-044a,12/19/2016

Date: 12/19/2016

TDS (mg/l) = 215

El Cond. (uS/cm) =31200



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-045,12/14/2016

Date: 12/14/2016

TDS (mg/l) = 323

El Cond. (uS/cm) =59500

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-045a,12/9/2016

Date: 12/9/2016

TDS (mg/l) = 97

El Cond. (uS/cm) =25000



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-047,12/15/2016

Date: 12/15/2016

TDS (mg/l) = 302

El Cond. (uS/cm) =53200

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-049,12/15/2016

Date: 12/15/2016

TDS (mg/l) = 221

El Cond. (uS/cm) =41500



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-049,12/15/2016

Date: 12/15/2016

TDS (mg/l) = 230

El Cond. (uS/cm) =41500

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-050,12/15/2016

Date: 12/15/2016

TDS (mg/l) = 230

El Cond. (uS/cm) =41500



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-053,12/12/2016

Date: 12/12/2016

TDS (mg/l) = 310

El Cond. (uS/cm) =57700

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-054,12/12/2016

Date: 12/12/2016

TDS (mg/l) = 321

El Cond. (uS/cm) =55800



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-056b,12/12/2016

Date: 12/12/2016

TDS (mg/l) = 238

El Cond. (uS/cm) =47000

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-059,12/12/2016

Date: 12/12/2016

TDS (mg/l) = 306

El Cond. (uS/cm) =55800



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-061,12/7/2016

Date: 12/7/2016

TDS (mg/l) = 296

El Cond. (uS/cm) =52600

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-061,12/7/2016

Date: 12/7/2016

TDS (mg/l) = 266

El Cond. (uS/cm) =52600



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 4 4  8 8  12 12  16 16  20 (meq/L) 20

Mg HCO3

Ca SO4

Na Cl

CFMW-064,12/7/2016

Date: 12/7/2016

TDS (mg/l) = 183

El Cond. (uS/cm) =43400



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-001,3/20/2017

Date: 3/20/2017

TDS (mg/l) = 174

El Cond. (uS/cm) =174000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-002,3/24/2017

Date: 3/24/2017

TDS (mg/l) = 704

El Cond. (uS/cm) =704000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-003,3/22/2017

Date: 3/22/2017

TDS (mg/l) = 1950

El Cond. (uS/cm) =1950000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-007,3/28/2017

Date: 3/28/2017

TDS (mg/l) = 242

El Cond. (uS/cm) =242000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-008,3/28/2017

Date: 3/28/2017

TDS (mg/l) = 396

El Cond. (uS/cm) =396000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-010,3/24/2017

Date: 3/24/2017

TDS (mg/l) = 632

El Cond. (uS/cm) =632000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-011,3/27/2017

Date: 3/27/2017

TDS (mg/l) = 270

El Cond. (uS/cm) =270000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-012,3/22/2017

Date: 3/22/2017

TDS (mg/l) = 836

El Cond. (uS/cm) =836000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-014,3/29/2017

Date: 3/29/2017

TDS (mg/l) = 772

El Cond. (uS/cm) =772000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-015,3/29/2017

Date: 3/29/2017

TDS (mg/l) = 1650

El Cond. (uS/cm) =1650000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-016,3/28/2017

Date: 3/28/2017

TDS (mg/l) = 235

El Cond. (uS/cm) =235000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-016,3/28/2017

Date: 3/28/2017

TDS (mg/l) = 234

El Cond. (uS/cm) =234000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-016a,3/27/2017

Date: 3/27/2017

TDS (mg/l) = 252

El Cond. (uS/cm) =252000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-017,3/28/2017

Date: 3/28/2017

TDS (mg/l) = 516

El Cond. (uS/cm) =516000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-018,3/28/2017

Date: 3/28/2017

TDS (mg/l) = 220

El Cond. (uS/cm) =220000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-019,3/29/2017

Date: 3/29/2017

TDS (mg/l) = 756

El Cond. (uS/cm) =756000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-020,3/21/2017

Date: 3/21/2017

TDS (mg/l) = 304

El Cond. (uS/cm) =304000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-021,3/29/2017

Date: 3/29/2017

TDS (mg/l) = 756

El Cond. (uS/cm) =756000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-022,3/28/2017

Date: 3/28/2017

TDS (mg/l) = 301

El Cond. (uS/cm) =301000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-023,3/21/2017

Date: 3/21/2017

TDS (mg/l) = 266

El Cond. (uS/cm) =266000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-025b,3/20/2017

Date: 3/20/2017

TDS (mg/l) = 230

El Cond. (uS/cm) =230000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-026,3/20/2017

Date: 3/20/2017

TDS (mg/l) = 217

El Cond. (uS/cm) =217000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-027,3/27/2017

Date: 3/27/2017

TDS (mg/l) = 398

El Cond. (uS/cm) =398000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-028,3/20/2017

Date: 3/20/2017

TDS (mg/l) = 232

El Cond. (uS/cm) =232000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-028a,3/21/2017

Date: 3/21/2017

TDS (mg/l) = 116

El Cond. (uS/cm) =116000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-029,3/24/2017

Date: 3/24/2017

TDS (mg/l) = 330

El Cond. (uS/cm) =330000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-031,3/21/2017

Date: 3/21/2017

TDS (mg/l) = 331

El Cond. (uS/cm) =331000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-032,3/27/2017

Date: 3/27/2017

TDS (mg/l) = 570

El Cond. (uS/cm) =570000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-033,3/21/2017

Date: 3/21/2017

TDS (mg/l) = 333

El Cond. (uS/cm) =333000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-034,3/21/2017

Date: 3/21/2017

TDS (mg/l) = 394

El Cond. (uS/cm) =394000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-035,3/21/2017

Date: 3/21/2017

TDS (mg/l) = 442

El Cond. (uS/cm) =442000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-037,3/23/2017

Date: 3/23/2017

TDS (mg/l) = 225

El Cond. (uS/cm) =225000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-038,3/24/2017

Date: 3/24/2017

TDS (mg/l) = 305

El Cond. (uS/cm) =305000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-040,3/30/2017

Date: 3/30/2017

TDS (mg/l) = 299

El Cond. (uS/cm) =299000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-043,3/20/2017

Date: 3/20/2017

TDS (mg/l) = 307

El Cond. (uS/cm) =307000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-044,3/28/2017

Date: 3/28/2017

TDS (mg/l) = 369

El Cond. (uS/cm) =369000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-044a,3/21/2017

Date: 3/21/2017

TDS (mg/l) = 261

El Cond. (uS/cm) =261000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-045,3/23/2017

Date: 3/23/2017

TDS (mg/l) = 316

El Cond. (uS/cm) =316000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-045a,3/24/2017

Date: 3/24/2017

TDS (mg/l) = 289

El Cond. (uS/cm) =289000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-047,3/23/2017

Date: 3/23/2017

TDS (mg/l) = 302

El Cond. (uS/cm) =302000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-049,3/23/2017

Date: 3/23/2017

TDS (mg/l) = 205

El Cond. (uS/cm) =205000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-049a,3/23/2017

Date: 3/23/2017

TDS (mg/l) = 895

El Cond. (uS/cm) =895000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-050,3/23/2017

Date: 3/23/2017

TDS (mg/l) = 211

El Cond. (uS/cm) =211000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-054,3/22/2017

Date: 3/22/2017

TDS (mg/l) = 336

El Cond. (uS/cm) =336000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-056b,3/21/2017

Date: 3/21/2017

TDS (mg/l) = 256

El Cond. (uS/cm) =256000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-056b,3/21/2017

Date: 3/21/2017

TDS (mg/l) = 263

El Cond. (uS/cm) =263000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-059,3/23/2017

Date: 3/23/2017

TDS (mg/l) = 314

El Cond. (uS/cm) =314000

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-061,3/23/2017

Date: 3/23/2017

TDS (mg/l) = 221

El Cond. (uS/cm) =221000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 6 6  12 12  18 18  24 24  30 (meq/L) 30

Mg HCO3

Ca SO4

Na Cl

CFMW-064,3/23/2017

Date: 3/23/2017

TDS (mg/l) = 214

El Cond. (uS/cm) =214000



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-001,6/19/2017

Date: 6/19/2017

TDS (mg/l) = 208

El Cond. (uS/cm) =4110

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-002,6/27/2017

Date: 6/27/2017

TDS (mg/l) = 408

El Cond. (uS/cm) =3770



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-003,6/27/2017

Date: 6/27/2017

TDS (mg/l) = 2000

El Cond. (uS/cm) =25400

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-007,6/19/2017

Date: 6/19/2017

TDS (mg/l) = 178

El Cond. (uS/cm) =3940



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-008,6/20/2017

Date: 6/20/2017

TDS (mg/l) = 399

El Cond. (uS/cm) =7270

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-010,6/27/2017

Date: 6/27/2017

TDS (mg/l) = 457

El Cond. (uS/cm) =6580



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-011,6/28/2017

Date: 6/28/2017

TDS (mg/l) = 214

El Cond. (uS/cm) =3870

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-011,6/28/2017

Date: 6/28/2017

TDS (mg/l) = 228

El Cond. (uS/cm) =3870



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-012,6/23/2017

Date: 6/23/2017

TDS (mg/l) = 2440

El Cond. (uS/cm) =38600

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-014,6/27/2017

Date: 6/27/2017

TDS (mg/l) = 374

El Cond. (uS/cm) =4560



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-015,6/27/2017

Date: 6/27/2017

TDS (mg/l) = 2420

El Cond. (uS/cm) =32500

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-016,6/29/2017

Date: 6/29/2017

TDS (mg/l) = 190

El Cond. (uS/cm) =3440



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-017,6/26/2017

Date: 6/26/2017

TDS (mg/l) = 206

El Cond. (uS/cm) =3570

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-018,6/20/2017

Date: 6/20/2017

TDS (mg/l) = 258

El Cond. (uS/cm) =4480



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-019,6/29/2017

Date: 6/29/2017

TDS (mg/l) = 658

El Cond. (uS/cm) =10500

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-020,6/26/2017

Date: 6/26/2017

TDS (mg/l) = 220

El Cond. (uS/cm) =3650



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-021,6/26/2017

Date: 6/26/2017

TDS (mg/l) = 341

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-022,6/26/2017

Date: 6/26/2017

TDS (mg/l) = 206

El Cond. (uS/cm) =3380



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-023,6/27/2017

Date: 6/27/2017

TDS (mg/l) = 226

El Cond. (uS/cm) =3960

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-025b,6/22/2017

Date: 6/22/2017

TDS (mg/l) = 194

El Cond. (uS/cm) =4010



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-026,6/22/2017

Date: 6/22/2017

TDS (mg/l) = 246

El Cond. (uS/cm) =4330

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-027,6/26/2017

Date: 6/26/2017

TDS (mg/l) = 424

El Cond. (uS/cm) =5620



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-028,6/26/2017

Date: 6/26/2017

TDS (mg/l) = 314

El Cond. (uS/cm) =4500

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-028a,6/27/2017

Date: 6/27/2017

TDS (mg/l) = 154

El Cond. (uS/cm) =2480



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-029,6/26/2017

Date: 6/26/2017

TDS (mg/l) = 284

El Cond. (uS/cm) =3830

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-031,6/21/2017

Date: 6/21/2017

TDS (mg/l) = 219

El Cond. (uS/cm) =3900



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-031,6/21/2017

Date: 6/21/2017

TDS (mg/l) = 232

El Cond. (uS/cm) =3900

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-032,6/20/2017

Date: 6/20/2017

TDS (mg/l) = 660

El Cond. (uS/cm) =10800



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-032,6/20/2017

Date: 6/20/2017

TDS (mg/l) = 746

El Cond. (uS/cm) =10800

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-033,6/19/2017

Date: 6/19/2017

TDS (mg/l) = 237

El Cond. (uS/cm) =4730



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-034,6/19/2017

Date: 6/19/2017

TDS (mg/l) = 275

El Cond. (uS/cm) =4980

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-035,6/20/2017

Date: 6/20/2017

TDS (mg/l) = 452

El Cond. (uS/cm) =7570



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-037,6/20/2017

Date: 6/20/2017

TDS (mg/l) = 236

El Cond. (uS/cm) =4310

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-038,6/27/2017

Date: 6/27/2017

TDS (mg/l) = 347

El Cond. (uS/cm) =5760



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-040,6/20/2017

Date: 6/20/2017

TDS (mg/l) = 363

El Cond. (uS/cm) =5740

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-042,6/20/2017

Date: 6/20/2017

TDS (mg/l) = 395

El Cond. (uS/cm) =5870



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-043,6/21/2017

Date: 6/21/2017

TDS (mg/l) = 350

El Cond. (uS/cm) =6190

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-044,6/21/2017

Date: 6/21/2017

TDS (mg/l) = 309

El Cond. (uS/cm) =7390



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-044a,6/23/2017

Date: 6/23/2017

TDS (mg/l) = 284

El Cond. (uS/cm) =4280

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-045,6/28/2017

Date: 6/28/2017

TDS (mg/l) = 355

El Cond. (uS/cm) =5690



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-045a,6/23/2017

Date: 6/23/2017

TDS (mg/l) = 336

El Cond. (uS/cm) =5430

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-047,6/21/2017

Date: 6/21/2017

TDS (mg/l) = 245

El Cond. (uS/cm) =4840



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-049,6/21/2017

Date: 6/21/2017

TDS (mg/l) = 208

El Cond. (uS/cm) =4410

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-049a,6/21/2017

Date: 6/21/2017

TDS (mg/l) = 163

El Cond. (uS/cm) =10500



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-050,6/21/2017

Date: 6/21/2017

TDS (mg/l) = 218

El Cond. (uS/cm) =4590

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-053,6/28/2017

Date: 6/28/2017

TDS (mg/l) = 325

El Cond. (uS/cm) =5160



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-054,6/21/2017

Date: 6/21/2017

TDS (mg/l) = 291

El Cond. (uS/cm) =5210

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-056b,6/22/2017

Date: 6/22/2017

TDS (mg/l) = 337

El Cond. (uS/cm) =5210



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-059,6/21/2017

Date: 6/21/2017

TDS (mg/l) = 315

El Cond. (uS/cm) =5340

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-061,6/23/2017

Date: 6/23/2017

TDS (mg/l) = 213

El Cond. (uS/cm) =4130



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened in the Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-064,6/23/2017

Date: 6/23/2017

TDS (mg/l) = 257

El Cond. (uS/cm) =4310

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-064,6/23/2017

Date: 6/23/2017

TDS (mg/l) = 250

El Cond. (uS/cm) =4310



Groundwater and Surface Water Data Summary Report 
Columbia Falls Aluminum Company, LLC 

ROUX ASSOCIATES, INC. 2476.0001Y.170/CVRS 

APPENDIX O-2 

Stiff Diagrams for Monitoring Wells 
Screened Below the Upper Hydrogeologic Unit 



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 10 10  20 20  30 30  40 40  50 (meq/L) 50

Mg HCO3

Ca SO4

Na Cl

CFMW-003a,9/20/2016

Date: 9/20/2016

TDS (mg/l) = 254

El Cond. (uS/cm) =28100

 10 10  20 20  30 30  40 40  50 (meq/L) 50

Mg HCO3

Ca SO4

Na Cl

CFMW-008a,9/15/2016

Date: 9/15/2016

TDS (mg/l) = 1210

El Cond. (uS/cm) =490000



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 10 10  20 20  30 30  40 40  50 (meq/L) 50

Mg HCO3

Ca SO4

Na Cl

CFMW-011a,9/20/2016

Date: 9/20/2016

TDS (mg/l) = 157

El Cond. (uS/cm) =27100

 10 10  20 20  30 30  40 40  50 (meq/L) 50

Mg HCO3

Ca SO4

Na Cl

CFMW-012a,9/15/2016

Date: 9/15/2016

TDS (mg/l) = 210

El Cond. (uS/cm) =37800



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 10 10  20 20  30 30  40 40  50 (meq/L) 50

Mg HCO3

Ca SO4

Na Cl

CFMW-012a,9/15/2016

Date: 9/15/2016

TDS (mg/l) = 214

El Cond. (uS/cm) =37800

 10 10  20 20  30 30  40 40  50 (meq/L) 50

Mg HCO3

Ca SO4

Na Cl

CFMW-019a,9/20/2016

Date: 9/20/2016

TDS (mg/l) = 234

El Cond. (uS/cm) =37400



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 10 10  20 20  30 30  40 40  50 (meq/L) 50

Mg HCO3

Ca SO4

Na Cl

CFMW-025a,9/13/2016

Date: 9/13/2016

TDS (mg/l) = 216

El Cond. (uS/cm) =38600

 10 10  20 20  30 30  40 40  50 (meq/L) 50

Mg HCO3

Ca SO4

Na Cl

CFMW-032a,9/16/2016

Date: 9/16/2016

TDS (mg/l) = 1610

El Cond. (uS/cm) =640000



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 10 10  20 20  30 30  40 40  50 (meq/L) 50

Mg HCO3

Ca SO4

Na Cl

CFMW-044b,9/19/2016

Date: 9/19/2016

TDS (mg/l) = 98

El Cond. (uS/cm) =25500

 10 10  20 20  30 30  40 40  50 (meq/L) 50

Mg HCO3

Ca SO4

Na Cl

CFMW-053a,9/19/2016

Date: 9/19/2016

TDS (mg/l) = 2280

El Cond. (uS/cm) =930000



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 10 10  20 20  30 30  40 40  50 (meq/L) 50

Mg HCO3

Ca SO4

Na Cl

CFMW-056,9/20/2016

Date: 9/20/2016

TDS (mg/l) = 222

El Cond. (uS/cm) =37900

 10 10  20 20  30 30  40 40  50 (meq/L) 50

Mg HCO3

Ca SO4

Na Cl

CFMW-056,9/20/2016

Date: 9/20/2016

TDS (mg/l) = 202

El Cond. (uS/cm) =37900



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 10 10  20 20  30 30  40 40  50 (meq/L) 50

Mg HCO3

Ca SO4

Na Cl

CFMW-056a,9/20/2016

Date: 9/20/2016

TDS (mg/l) = 242

El Cond. (uS/cm) =29800

 10 10  20 20  30 30  40 40  50 (meq/L) 50

Mg HCO3

Ca SO4

Na Cl

CFMW-057,9/19/2016

Date: 9/19/2016

TDS (mg/l) = 110

El Cond. (uS/cm) =21200



Round 1Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 10 10  20 20  30 30  40 40  50 (meq/L) 50

Mg HCO3

Ca SO4

Na Cl

CFMW-057a,9/19/2016

Date: 9/19/2016

TDS (mg/l) = 1780

El Cond. (uS/cm) =832000

 10 10  20 20  30 30  40 40  50 (meq/L) 50

Mg HCO3

Ca SO4

Na Cl

CFMW-059a,9/19/2016

Date: 9/19/2016

TDS (mg/l) = 920

El Cond. (uS/cm) =501000



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-003a,12/12/2016

Date: 12/12/2016

TDS (mg/l) = 234

El Cond. (uS/cm) =31200

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-008a,12/16/2016

Date: 12/16/2016

TDS (mg/l) = 1140

El Cond. (uS/cm) =573000



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-011a,12/14/2016

Date: 12/14/2016

TDS (mg/l) = 185

El Cond. (uS/cm) =39200

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-012a,12/13/2016

Date: 12/13/2016

TDS (mg/l) = 206

El Cond. (uS/cm) =39800



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-019a,12/14/2016

Date: 12/14/2016

TDS (mg/l) = 199

El Cond. (uS/cm) =34200

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-025a,12/5/2016

Date: 12/5/2016

TDS (mg/l) = 522

El Cond. (uS/cm) =115000



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-032a,12/16/2016

Date: 12/16/2016

TDS (mg/l) = 900

El Cond. (uS/cm) =391000

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-044b,12/19/2016

Date: 12/19/2016

TDS (mg/l) = 166

El Cond. (uS/cm) =30500



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-053a,12/19/2016

Date: 12/19/2016

TDS (mg/l) = 2750

El Cond. (uS/cm) =552000

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-056,12/13/2016

Date: 12/13/2016

TDS (mg/l) = 53

El Cond. (uS/cm) =12000



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-056a,12/6/2016

Date: 12/6/2016

TDS (mg/l) = 179

El Cond. (uS/cm) =29800

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-056a,12/6/2016

Date: 12/6/2016

TDS (mg/l) = 163

El Cond. (uS/cm) =29800



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-057,12/5/2016

Date: 12/5/2016

TDS (mg/l) = 78

El Cond. (uS/cm) =26000

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-057a,12/16/2016

Date: 12/16/2016

TDS (mg/l) = 1080

El Cond. (uS/cm) =289000



Round 2 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-059a,12/16/2016

Date: 12/16/2016

TDS (mg/l) = 158

El Cond. (uS/cm) =25800



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-003a,3/20/2017

Date: 3/20/2017

TDS (mg/l) = 198

El Cond. (uS/cm) =198000

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-008a,3/28/2017

Date: 3/28/2017

TDS (mg/l) = 1800

El Cond. (uS/cm) =1800000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-011a,3/21/2017

Date: 3/21/2017

TDS (mg/l) = 211

El Cond. (uS/cm) =211000

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-012a,3/20/2017

Date: 3/20/2017

TDS (mg/l) = 193

El Cond. (uS/cm) =193000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-019a,3/27/2017

Date: 3/27/2017

TDS (mg/l) = 199

El Cond. (uS/cm) =199000

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-019a,3/27/2017

Date: 3/27/2017

TDS (mg/l) = 180

El Cond. (uS/cm) =180000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-025a,3/24/2017

Date: 3/24/2017

TDS (mg/l) = 219

El Cond. (uS/cm) =219000

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-032a,3/29/2017

Date: 3/29/2017

TDS (mg/l) = 1200

El Cond. (uS/cm) =1200000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-044b,3/24/2017

Date: 3/24/2017

TDS (mg/l) = 208

El Cond. (uS/cm) =208000

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-053a,3/27/2017

Date: 3/27/2017

TDS (mg/l) = 2300

El Cond. (uS/cm) =2300000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-056,3/22/2017

Date: 3/22/2017

TDS (mg/l) = 211

El Cond. (uS/cm) =211000

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-056a,3/30/2017

Date: 3/30/2017

TDS (mg/l) = 199

El Cond. (uS/cm) =199000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-057,3/29/2017

Date: 3/29/2017

TDS (mg/l) = 128

El Cond. (uS/cm) =128000

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-057,3/29/2017

Date: 3/29/2017

TDS (mg/l) = 127

El Cond. (uS/cm) =127000



Round 3 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-057a,3/22/2017

Date: 3/22/2017

TDS (mg/l) = 680

El Cond. (uS/cm) =680000

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-059a,3/29/2017

Date: 3/29/2017

TDS (mg/l) = 129

El Cond. (uS/cm) =129000



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-003a,6/19/2017

Date: 6/19/2017

TDS (mg/l) = 143

El Cond. (uS/cm) =2900

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-008a,6/28/2017

Date: 6/28/2017

TDS (mg/l) = 1300

El Cond. (uS/cm) =56100



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-011a,6/29/2017

Date: 6/29/2017

TDS (mg/l) = 237

El Cond. (uS/cm) =3830

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-012a,6/20/2017

Date: 6/20/2017

TDS (mg/l) = 217

El Cond. (uS/cm) =3950



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-019a,6/26/2017

Date: 6/26/2017

TDS (mg/l) = 218

El Cond. (uS/cm) =3460

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-025a,6/22/2017

Date: 6/22/2017

TDS (mg/l) = 227

El Cond. (uS/cm) =3930



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-032a,6/27/2017

Date: 6/27/2017

TDS (mg/l) = 1340

El Cond. (uS/cm) =51500

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-044b,6/23/2017

Date: 6/23/2017

TDS (mg/l) = 218

El Cond. (uS/cm) =4060



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-053a,6/28/2017

Date: 6/28/2017

TDS (mg/l) = 1850

El Cond. (uS/cm) =71500

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-056,6/22/2017

Date: 6/22/2017

TDS (mg/l) = 227

El Cond. (uS/cm) =3990



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-056a,6/22/2017

Date: 6/22/2017

TDS (mg/l) = 239

El Cond. (uS/cm) =3150

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-057,6/28/2017

Date: 6/28/2017

TDS (mg/l) = 211

El Cond. (uS/cm) =3940



Round 4 Stiff Diagrams of General Chemistry in Monitoring Wells Screened Below Upper Hydrogeologic UnitTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-057a,6/28/2017

Date: 6/28/2017

TDS (mg/l) = 396

El Cond. (uS/cm) =15200

 8 8  16 16  24 24  32 32  40 (meq/L) 40

Mg HCO3

Ca SO4

Na Cl

CFMW-059a,6/28/2017

Date: 6/28/2017

TDS (mg/l) = 138

El Cond. (uS/cm) =2520



Groundwater and Surface Water Data Summary Report 
Columbia Falls Aluminum Company, LLC 

ROUX ASSOCIATES, INC. 2476.0001Y.170/CVRS 

APPENDIX O-3 

Stiff Diagrams for Surface Water 



Round 1Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-001,9/16/2016

Date: 9/16/2016

TDS (mg/l) = 101

El Cond. (uS/cm) =16800

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-002,9/16/2016

Date: 9/16/2016

TDS (mg/l) = 91

El Cond. (uS/cm) =16700



Round 1Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-003,9/9/2016

Date: 9/9/2016

TDS (mg/l) = 116

El Cond. (uS/cm) =20800

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-004,9/9/2016

Date: 9/9/2016

TDS (mg/l) = 312

El Cond. (uS/cm) =52000



Round 1Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-005,9/9/2016

Date: 9/9/2016

TDS (mg/l) = 315

El Cond. (uS/cm) =51700

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-006,9/9/2016

Date: 9/9/2016

TDS (mg/l) = 95

El Cond. (uS/cm) =16500



Round 1Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-007,9/16/2016

Date: 9/16/2016

TDS (mg/l) = 100

El Cond. (uS/cm) =16600

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-008,9/16/2016

Date: 9/16/2016

TDS (mg/l) = 95

El Cond. (uS/cm) =16600



Round 1Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-009,6/7/2016

Date: 6/7/2016

TDS (mg/l) = 179

El Cond. (uS/cm) =32600

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-010,6/7/2016

Date: 6/7/2016

TDS (mg/l) = 150

El Cond. (uS/cm) =29600



Round 1Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-011,6/7/2016

Date: 6/7/2016

TDS (mg/l) = 170

El Cond. (uS/cm) =29800

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-012,6/7/2016

Date: 6/7/2016

TDS (mg/l) = 146

El Cond. (uS/cm) =29600



Round 1Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-013,6/7/2016

Date: 6/7/2016

TDS (mg/l) = 173

El Cond. (uS/cm) =29500

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-013,6/7/2016

Date: 6/7/2016

TDS (mg/l) = 159

El Cond. (uS/cm) =29500



Round 1Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-014,8/29/2016

Date: 8/29/2016

TDS (mg/l) = 167

El Cond. (uS/cm) =20800

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-015,8/29/2016

Date: 8/29/2016

TDS (mg/l) = 182

El Cond. (uS/cm) =31100



Round 1Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-015,8/29/2016

Date: 8/29/2016

TDS (mg/l) = 176

El Cond. (uS/cm) =31100

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-016,8/29/2016

Date: 8/29/2016

TDS (mg/l) = 193

El Cond. (uS/cm) =31000



Round 1Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-017,9/16/2016

Date: 9/16/2016

TDS (mg/l) = 120

El Cond. (uS/cm) =27400

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-018,6/6/2016

Date: 6/6/2016

TDS (mg/l) = 176

El Cond. (uS/cm) =35500



Round 1Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-019,6/6/2016

Date: 6/6/2016

TDS (mg/l) = 183

El Cond. (uS/cm) =35700

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-020,6/6/2016

Date: 6/6/2016

TDS (mg/l) = 193

El Cond. (uS/cm) =34400



Round 1Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Sept. 2016 (Round 1)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-021,6/6/2016

Date: 6/6/2016

TDS (mg/l) = 176

El Cond. (uS/cm) =34400

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-022,6/6/2016

Date: 6/6/2016

TDS (mg/l) = 169

El Cond. (uS/cm) =34600



Round 2 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-001,12/2/2016

Date: 12/2/2016

TDS (mg/l) = 81

El Cond. (uS/cm) =19400

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-002,12/2/2016

Date: 12/2/2016

TDS (mg/l) = 90

El Cond. (uS/cm) =18800



Round 2 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-003,12/1/2016

Date: 12/1/2016

TDS (mg/l) = 118

El Cond. (uS/cm) =24200

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-005,12/1/2016

Date: 12/1/2016

TDS (mg/l) = 284

El Cond. (uS/cm) =57200



Round 2 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-006,12/1/2016

Date: 12/1/2016

TDS (mg/l) = 90

El Cond. (uS/cm) =18300

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-007,12/2/2016

Date: 12/2/2016

TDS (mg/l) = 95

El Cond. (uS/cm) =18900



Round 2 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-008,12/2/2016

Date: 12/2/2016

TDS (mg/l) = 69

El Cond. (uS/cm) =19600

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-013,11/30/2016

Date: 11/30/2016

TDS (mg/l) = 142

El Cond. (uS/cm) =32100



Round 2 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-014,11/30/2016

Date: 11/30/2016

TDS (mg/l) = 172

El Cond. (uS/cm) =37900

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-014,11/30/2016

Date: 11/30/2016

TDS (mg/l) = 185

El Cond. (uS/cm) =37900



Round 2 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-015,11/30/2016

Date: 11/30/2016

TDS (mg/l) = 174

El Cond. (uS/cm) =33300

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-015,12/20/2016

Date: 12/20/2016

TDS (mg/l) = 247

El Cond. (uS/cm) =33300



Round 2 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-016,11/30/2016

Date: 11/30/2016

TDS (mg/l) = 196

El Cond. (uS/cm) =38500

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-017,12/2/2016

Date: 12/2/2016

TDS (mg/l) = 96

El Cond. (uS/cm) =19500



Round 2 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-019,12/1/2016

Date: 12/1/2016

TDS (mg/l) = 201

El Cond. (uS/cm) =40000

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-021,11/30/2016

Date: 11/30/2016

TDS (mg/l) = 309

El Cond. (uS/cm) =59300



Round 2 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana Dec. 2016 (Round 2)

 1 1  2 2  3 3  4 4  5 (meq/L) 5

Mg HCO3

Ca SO4

Na Cl

CFSWP-025,12/20/2016

Date: 12/20/2016

TDS (mg/l) = 243

El Cond. (uS/cm) =33400



Round 3 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-001,4/4/2017

Date: 4/4/2017

TDS (mg/l) = 82

El Cond. (uS/cm) =17900

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-002,4/4/2017

Date: 4/4/2017

TDS (mg/l) = 87

El Cond. (uS/cm) =16600



Round 3 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-003,3/16/2017

Date: 3/16/2017

TDS (mg/l) = 96

El Cond. (uS/cm) =17000

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-004,3/16/2017

Date: 3/16/2017

TDS (mg/l) = 116

El Cond. (uS/cm) =20700



Round 3 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-005,3/16/2017

Date: 3/16/2017

TDS (mg/l) = 127

El Cond. (uS/cm) =22200

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-006,3/16/2017

Date: 3/16/2017

TDS (mg/l) = 85

El Cond. (uS/cm) =16000



Round 3 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-007,3/16/2017

Date: 3/16/2017

TDS (mg/l) = 89

El Cond. (uS/cm) =16000

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-008,4/4/2017

Date: 4/4/2017

TDS (mg/l) = 88

El Cond. (uS/cm) =17000



Round 3 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-009,4/3/2017

Date: 4/3/2017

TDS (mg/l) = 163

El Cond. (uS/cm) =31700

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-010,3/15/2017

Date: 3/15/2017

TDS (mg/l) = 139

El Cond. (uS/cm) =17100



Round 3 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-011,4/3/2017

Date: 4/3/2017

TDS (mg/l) = 170

El Cond. (uS/cm) =31000

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-012,4/3/2017

Date: 4/3/2017

TDS (mg/l) = 164

El Cond. (uS/cm) =31600



Round 3 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-012,4/3/2017

Date: 4/3/2017

TDS (mg/l) = 163

El Cond. (uS/cm) =31600

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-013,3/15/2017

Date: 3/15/2017

TDS (mg/l) = 176

El Cond. (uS/cm) =29000



Round 3 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-014,3/13/2017

Date: 3/13/2017

TDS (mg/l) = 223

El Cond. (uS/cm) =35100

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-014,3/13/2017

Date: 3/13/2017

TDS (mg/l) = 180

El Cond. (uS/cm) =35100



Round 3 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-015,3/13/2017

Date: 3/13/2017

TDS (mg/l) = 194

El Cond. (uS/cm) =35600

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-016,3/13/2017

Date: 3/13/2017

TDS (mg/l) = 204

El Cond. (uS/cm) =35100



Round 3 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-017,4/4/2017

Date: 4/4/2017

TDS (mg/l) = 87

El Cond. (uS/cm) =17100

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-018,4/3/2017

Date: 4/3/2017

TDS (mg/l) = 172

El Cond. (uS/cm) =34000



Round 3 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-019,4/3/2017

Date: 4/3/2017

TDS (mg/l) = 172

El Cond. (uS/cm) =33800

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-020,3/16/2017

Date: 3/16/2017

TDS (mg/l) = 164

El Cond. (uS/cm) =31900



Round 3 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-021,3/15/2017

Date: 3/15/2017

TDS (mg/l) = 296

El Cond. (uS/cm) =51500

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-022,4/3/2017

Date: 4/3/2017

TDS (mg/l) = 177

El Cond. (uS/cm) =32300



Round 3 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana March 2017 (Round 3)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-023,4/3/2017

Date: 4/3/2017

TDS (mg/l) = 232

El Cond. (uS/cm) =41300

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-025,3/13/2017

Date: 3/13/2017

TDS (mg/l) = 166

El Cond. (uS/cm) =38000



Round 4 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-001,6/14/2017

Date: 6/14/2017

TDS (mg/l) = 62

El Cond. (uS/cm) =13300

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-002,6/14/2017

Date: 6/14/2017

TDS (mg/l) = 77

El Cond. (uS/cm) =12900



Round 4 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-003,6/14/2017

Date: 6/14/2017

TDS (mg/l) = 82

El Cond. (uS/cm) =14500

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-004,6/14/2017

Date: 6/14/2017

TDS (mg/l) = 84

El Cond. (uS/cm) =14500



Round 4 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-005,6/14/2017

Date: 6/14/2017

TDS (mg/l) = 191

El Cond. (uS/cm) =30400

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-006,6/14/2017

Date: 6/14/2017

TDS (mg/l) = 71

El Cond. (uS/cm) =12700



Round 4 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-007,6/14/2017

Date: 6/14/2017

TDS (mg/l) = 72

El Cond. (uS/cm) =12900

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-008,6/14/2017

Date: 6/14/2017

TDS (mg/l) = 74

El Cond. (uS/cm) =12900



Round 4 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-009,6/12/2017

Date: 6/12/2017

TDS (mg/l) = 225

El Cond. (uS/cm) =33300

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-010,6/12/2017

Date: 6/12/2017

TDS (mg/l) = 195

El Cond. (uS/cm) =32300



Round 4 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-011,6/12/2017

Date: 6/12/2017

TDS (mg/l) = 199

El Cond. (uS/cm) =32700

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-012,6/12/2017

Date: 6/12/2017

TDS (mg/l) = 212

El Cond. (uS/cm) =28700



Round 4 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-013,6/12/2017

Date: 6/12/2017

TDS (mg/l) = 207

El Cond. (uS/cm) =32000

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-014,6/13/2017

Date: 6/13/2017

TDS (mg/l) = 128

El Cond. (uS/cm) =32200



Round 4 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-015,6/13/2017

Date: 6/13/2017

TDS (mg/l) = 179

El Cond. (uS/cm) =32800

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-015,6/13/2017

Date: 6/13/2017

TDS (mg/l) = 184

El Cond. (uS/cm) =32800



Round 4 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-016,6/12/2017

Date: 6/12/2017

TDS (mg/l) = 210

El Cond. (uS/cm) =33700

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-016,6/12/2017

Date: 6/12/2017

TDS (mg/l) = 221

El Cond. (uS/cm) =33700



Round 4 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-017,6/14/2017

Date: 6/14/2017

TDS (mg/l) = 74

El Cond. (uS/cm) =12900

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-018,6/15/2017

Date: 6/15/2017

TDS (mg/l) = 336

El Cond. (uS/cm) =45600



Round 4 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-019,6/15/2017

Date: 6/15/2017

TDS (mg/l) = 203

El Cond. (uS/cm) =30300

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-020,6/15/2017

Date: 6/15/2017

TDS (mg/l) = 217

El Cond. (uS/cm) =31500



Round 4 Stiff Diagrams of General Chemistry in Surface WaterTITLE:

CLIENT: PROJECT NO:Columbia Falls Aluminum Company, LLC 2476.0001Y004

LOCATION: DATE:Columbia Falls, Montana June 2017 (Round 4)

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-021,6/15/2017

Date: 6/15/2017

TDS (mg/l) = 252

El Cond. (uS/cm) =39800

 .8 .8  1.6 1.6  2.4 2.4  3.2 3.2  4 (meq/L) 4

Mg HCO3

Ca SO4

Na Cl

CFSWP-025,6/13/2017

Date: 6/13/2017

TDS (mg/l) = 192

El Cond. (uS/cm) =32300



Groundwater and Surface Water Data Summary Report 
Columbia Falls Aluminum Company, LLC 

ROUX ASSOCIATES, INC. 2476.0001Y.170/CVRS 

APPENDIX P 

Sample Summary Report of General Chemistry in  
Groundwater and Surface Water 

1. Sample Summary Report of General Chemistry for Monitoring Wells 
Screened in Upper Hydrogeologic Unit  

2. Sample Summary Report of General Chemistry for Monitoring Wells 
Screened Below the Upper Hydrogeologic Unit 

3. Sample Summary Report of General Chemistry in Surface Water 



Groundwater and Surface Water Data Summary Report 
Columbia Falls Aluminum Company, LLC 

ROUX ASSOCIATES, INC. 2476.0001Y.170/CVRS 

APPENDIX P-1 

Sample Summary Report of General Chemistry for 
Monitoring Wells Screened in Upper Hydrogeologic Unit 



Sample Summary Report

Sample ID
CFMW-001-
GW

Sample Date 9/20/2016
Station CFMW-001
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 34700 uS/cm

Sum of Anions 3.432502 meq/L
Sum of Cations 4.551954 meq/L
Balance 14.02039 %

Total dissolved solids 290.711 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.277767 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 8.36 0.36364 0.36364
K 0.74 1.892665E-02 1.892665E-02
Ca 60.3 1.504566 3.009132
Mg 14.1 0.5801275 1.160255
Cl 0.611 1.723423E-02 1.723423E-02
SO4 6.6 0.06875 0.1375
NO3
HCO3 200 3.277767 3.277767

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.276596 2.593509 0.319 0.194
Ca/SO4 9.136364 21.8846 0.152 0.364
Na/Cl 13.68249 21.09987 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-001-
GW

Sample Date 12/12/2016
Station CFMW-001
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 43100 uS/cm

Sum of Anions 3.502388 meq/L
Sum of Cations 4.026995 meq/L
Balance 6.967466 %

Total dissolved solids 284.896 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.376101 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.38 0.1905195 0.1905195
K 0.737 1.884992E-02 1.884992E-02
Ca 54.9 1.369829 2.739658
Mg 13.1 0.5389838 1.077968
Cl 0.799 2.253707E-02 2.253707E-02
SO4 4.98 0.051875 0.10375
NO3
HCO3 206 3.376101 3.376101

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.19084 2.541503 0.319 0.194
Ca/SO4 11.0241 26.40634 0.152 0.364
Na/Cl 5.481852 8.453607 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-001-
GW

Sample Date 3/20/2017
Station CFMW-001
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 174000 uS/cm

Sum of Anions 3.631352 meq/L
Sum of Cations 3.95597 meq/L
Balance 4.278425 %

Total dissolved solids 290.969 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.474433 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.2 0.1826899 0.1826899
K 0.676 1.728975E-02 1.728975E-02
Ca 53.5 1.334897 2.669794
Mg 13.2 0.5430981 1.086196
Cl 0.393 1.108519E-02 1.108519E-02
SO4 7 7.291667E-02 0.1458333
NO3
HCO3 212 3.474433 3.474433

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.05303 2.45793 0.319 0.194
Ca/SO4 7.642857 18.30716 0.152 0.364
Na/Cl 10.68702 16.48054 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-001-
GW

Sample Date 6/19/2017
Station CFMW-001
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 4110 uS/cm

Sum of Anions 3.634662 meq/L
Sum of Cations 4.560544 meq/L
Balance 11.29785 %

Total dissolved solids 301.634 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.507211 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.81 0.2092235 0.2092235
K 0.826 2.112624E-02 2.112624E-02
Ca 59.4 1.48211 2.96422
Mg 16.6 0.682987 1.365974
Cl 0.338 9.533829E-03 9.533829E-03
SO4 5.66 5.895833E-02 0.1179167
NO3
HCO3 214 3.507211 3.507211

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.578313 2.170041 0.319 0.194
Ca/SO4 10.4947 25.13826 0.152 0.364
Na/Cl 14.23077 21.94538 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-002-
GW

Sample Date 9/12/2016
Station CFMW-002
Location
Geology
Watertype Na-HCO3
Temperature (°C)
pH
Conductivity 90900 uS/cm

Sum of Anions 7.23425 meq/L
Sum of Cations 10.03501 meq/L
Balance 16.2182 %

Total dissolved solids 651.25 mg/L
Total hardness mg/l CaCO3
Alkalinity 6.817756 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 173 7.525086 7.525086
K 1.02 2.608809E-02 2.608809E-02
Ca 31.8 0.7934528 1.586906
Mg 10.9 0.4484674 0.8969347
Cl 4.13 0.1164932 0.1164932
SO4 14.4 0.15 0.3
NO3
HCO3 416 6.817756 6.817756

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.917431 1.769254 0.319 0.194
Ca/SO4 2.208333 5.289685 0.152 0.364
Na/Cl 41.88862 64.59676 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-002-
GW

Sample Date 3/24/2017
Station CFMW-002
Location
Geology
Watertype Na-HCO3
Temperature (°C)
pH
Conductivity 704000 uS/cm

Sum of Anions 8.408525 meq/L
Sum of Cations 11.3271 meq/L
Balance 14.78837 %

Total dissolved solids 748.86 mg/L
Total hardness mg/l CaCO3
Alkalinity 7.89942 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 191 8.308043 8.308043
K 1.06 2.711115E-02 2.711115E-02
Ca 37.2 0.9281901 1.85638
Mg 13.8 0.5677844 1.135569
Cl 1.8 5.077187E-02 5.077187E-02
SO4 22 0.2291667 0.4583333
NO3
HCO3 482 7.89942 7.89942

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.695652 1.634758 0.319 0.194
Ca/SO4 1.690909 4.050284 0.152 0.364
Na/Cl 106.1111 163.6348 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-002-
GW

Sample Date 6/27/2017
Station CFMW-002
Location
Geology
Watertype Na-Ca-HCO3
Temperature (°C)
pH
Conductivity 3770 uS/cm

Sum of Anions 4.827611 meq/L
Sum of Cations 6.520372 meq/L
Balance 14.91684 %

Total dissolved solids 428.073 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.638041 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 97.3 4.232317 4.232317
K 0.793 2.028221E-02 2.028221E-02
Ca 27.8 0.6936474 1.387295
Mg 10.7 0.4402386 0.8804772
Cl 1.75 4.936154E-02 4.936154E-02
SO4 6.73 7.010417E-02 0.1402083
NO3
HCO3 283 4.638041 4.638041

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.598131 1.575617 0.319 0.194
Ca/SO4 4.130758 9.894525 0.152 0.364
Na/Cl 55.6 85.7412 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-003-
GW

Sample Date 9/14/2016
Station CFMW-003
Location
Geology
Watertype Na-Ca-SO4-HCO3
Temperature (°C)
pH
Conductivity 262000 uS/cm

Sum of Anions 26.4434 meq/L
Sum of Cations 26.71139 meq/L
Balance 0.5041729 %

Total dissolved solids 1945 mg/L
Total hardness mg/l CaCO3
Alkalinity 10.88219 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 322 14.00623 14.00623
K 2.1 5.371077E-02 5.371077E-02
Ca 178 4.441339 8.882679
Mg 45.8 1.884386 3.768772
Cl 39.1 1.102878 1.102878
SO4 694 7.229167 14.45833
NO3
HCO3 664 10.88219 10.88219

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.886463 2.356916 0.319 0.194
Ca/SO4 0.2564842 0.6143639 0.152 0.364
Na/Cl 8.235294 12.69971 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-003-
GW

Sample Date 12/9/2016
Station CFMW-003
Location
Geology
Watertype Na-Ca-SO4-HCO3
Temperature (°C)
pH
Conductivity 256000 uS/cm

Sum of Anions 24.84679 meq/L
Sum of Cations 28.99133 meq/L
Balance 7.698156 %

Total dissolved solids 1920.24 mg/L
Total hardness mg/l CaCO3
Alkalinity 11.02969 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 360 15.65914 15.65914
K 2.04 5.217618E-02 5.217618E-02
Ca 184 4.591048 9.182096
Mg 49.8 2.048961 4.097922
Cl 33.4 0.9421003 0.9421003
SO4 618 6.4375 12.875
NO3
HCO3 673 11.02969 11.02969

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.694779 2.240671 0.319 0.194
Ca/SO4 0.2977346 0.7131725 0.152 0.364
Na/Cl 10.77844 16.62152 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-003-
GW

Sample Date 3/22/2017
Station CFMW-003
Location
Geology
Watertype Na-Ca-SO4-HCO3
Temperature (°C)
pH
Conductivity 1950000 uS/cm

Sum of Anions 32.7255 meq/L
Sum of Cations 26.17678 meq/L
Balance -11.11795 %

Total dissolved solids 2237.82 mg/L
Total hardness mg/l CaCO3
Alkalinity 11.39024 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 320 13.91923 13.91923
K 1.92 4.910699E-02 4.910699E-02
Ca 165 4.116972 8.233944
Mg 48.3 1.987245 3.974491
Cl 46.6 1.314427 1.314427
SO4 961 10.01042 20.02083
NO3
HCO3 695 11.39024 11.39024

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.416149 2.071698 0.319 0.194
Ca/SO4 0.1716962 0.4112688 0.152 0.364
Na/Cl 6.866953 10.58958 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-003-
GW

Sample Date 6/27/2017
Station CFMW-003
Location
Geology
Watertype Na-Ca-SO4-HCO3
Temperature (°C)
pH
Conductivity 25400 uS/cm

Sum of Anions 30.92979 meq/L
Sum of Cations 30.91733 meq/L
Balance -0.0201476 %

Total dissolved solids 2247.21 mg/L
Total hardness mg/l CaCO3
Alkalinity 11.04608 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 372 16.18111 16.18111
K 2.21 0.0565242 0.0565242
Ca 201 5.015221 10.03044
Mg 56.5 2.324625 4.649249
Cl 36.5 1.029541 1.029541
SO4 905 9.427084 18.85417
NO3
HCO3 674 11.04608 11.04608

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.557522 2.157433 0.319 0.194
Ca/SO4 0.2220995 0.5320013 0.152 0.364
Na/Cl 10.19178 15.71683 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-007-
GW

Sample Date 9/21/2016
Station CFMW-007
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 36200 uS/cm

Sum of Anions 6.297098 meq/L
Sum of Cations 3.705873 meq/L
Balance -25.90455 %

Total dissolved solids 448.019 mg/L
Total hardness mg/l CaCO3
Alkalinity 6.129425 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 3.05 0.1326677 0.1326677
K 0.579 1.480883E-02 1.480883E-02
Ca 50.2 1.252558 2.505115
Mg 12.8 0.5266406 1.053281
Cl 1.86 5.246427E-02 5.246427E-02
SO4 5.53 5.760417E-02 0.1152083
NO3
HCO3 374 6.129425 6.129425

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.921875 2.378392 0.319 0.194
Ca/SO4 9.077758 21.74422 0.152 0.364
Na/Cl 1.639785 2.528725 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-007-
GW

Sample Date 12/12/2016
Station CFMW-007
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 43500 uS/cm

Sum of Anions 3.704096 meq/L
Sum of Cations 4.261513 meq/L
Balance 6.997794 %

Total dissolved solids 297.918 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.326934 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 5.97 0.2596807 0.2596807
K 0.668 1.708514E-02 1.708514E-02
Ca 56.6 1.412246 2.824492
Mg 14.1 0.5801275 1.160255
Cl 1.48 4.174576E-02 4.174576E-02
SO4 16.1 0.1677083 0.3354167
NO3
HCO3 203 3.326934 3.326934

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.014184 2.434372 0.319 0.194
Ca/SO4 3.515528 8.420846 0.152 0.364
Na/Cl 4.033783 6.220529 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-007-
GW

Sample Date 3/28/2017
Station CFMW-007
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 242000 uS/cm

Sum of Anions 3.72578 meq/L
Sum of Cations 4.093793 meq/L
Balance 4.706301 %

Total dissolved solids 295.453 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.343323 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 3.89 0.1692057 0.1692057
K 0.643 1.644573E-02 1.644573E-02
Ca 54.9 1.369829 2.739658
Mg 14.2 0.5842419 1.168484
Cl 1.52 4.287402E-02 4.287402E-02
SO4 16.3 0.1697917 0.3395833
NO3
HCO3 204 3.343323 3.343323

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.866197 2.344626 0.319 0.194
Ca/SO4 3.368098 8.067704 0.152 0.364
Na/Cl 2.559211 3.946579 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-007-
GW

Sample Date 6/19/2017
Station CFMW-007
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 3940 uS/cm

Sum of Anions 3.47027 meq/L
Sum of Cations 4.127062 meq/L
Balance 8.645038 %

Total dissolved solids 280.921 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.179435 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.56 0.1983491 0.1983491
K 0.661 1.690611E-02 1.690611E-02
Ca 52.5 1.309946 2.619891
Mg 15.7 0.6459576 1.291915
Cl 1.3 3.666857E-02 3.666857E-02
SO4 12.2 0.1270833 0.2541667
NO3
HCO3 194 3.179435 3.179435

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.343949 2.027913 0.319 0.194
Ca/SO4 4.303279 10.30777 0.152 0.364
Na/Cl 3.507692 5.409239 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-008-
GW

Sample Date 9/21/2016
Station CFMW-008
Location
Geology
Watertype Na-HCO3
Temperature (°C)
pH
Conductivity 63000 uS/cm

Sum of Anions 5.890362 meq/L
Sum of Cations 6.706469 meq/L
Balance 6.478668 %

Total dissolved solids 505.93 mg/L
Total hardness mg/l CaCO3
Alkalinity 5.686926 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 138 6.00267 6.00267
K 1.19 3.043611E-02 3.043611E-02
Ca 6.37 0.1589401 0.3178802
Mg 4.32 0.1777412 0.3554824
Cl 2.02 5.697732E-02 5.697732E-02
SO4 7.03 7.322917E-02 0.1464583
NO3
HCO3 347 5.686926 5.686926

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1.474537 0.8942218 0.319 0.194
Ca/SO4 0.9061166 2.170448 0.152 0.364
Na/Cl 68.31683 105.3519 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-008-
GW

Sample Date 12/16/2016
Station CFMW-008
Location
Geology
Watertype Na-Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 83200 uS/cm

Sum of Anions 5.993908 meq/L
Sum of Cations 7.040154 meq/L
Balance 8.027014 %

Total dissolved solids 501.57 mg/L
Total hardness mg/l CaCO3
Alkalinity 5.572205 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 86 3.740794 3.740794
K 2.22 5.677996E-02 5.677996E-02
Ca 38.1 0.9506463 1.901293
Mg 16.3 0.6706439 1.341288
Cl 3.65 0.1029541 0.1029541
SO4 15.3 0.159375 0.31875
NO3
HCO3 340 5.572205 5.572205

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.337423 1.417513 0.319 0.194
Ca/SO4 2.490196 5.964839 0.152 0.364
Na/Cl 23.56164 36.33459 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-008-
GW

Sample Date 3/28/2017
Station CFMW-008
Location
Geology
Watertype Na-Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 396000 uS/cm

Sum of Anions 6.28894 meq/L
Sum of Cations 6.732866 meq/L
Balance 3.409096 %

Total dissolved solids 516.8701 mg/L
Total hardness mg/l CaCO3
Alkalinity 6.031092 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 89.8 3.906085 3.906085
K 2.21 0.0565242 0.0565242
Ca 28.8 0.7185987 1.437197
Mg 16.2 0.6665295 1.333059
Cl 1.46 4.118163E-02 4.118163E-02
SO4 10.4 0.1083333 0.2166667
NO3
HCO3 368 6.031092 6.031092

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1.777778 1.07812 0.319 0.194
Ca/SO4 2.769231 6.633219 0.152 0.364
Na/Cl 61.50685 94.85019 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-008-
GW

Sample Date 6/20/2017
Station CFMW-008
Location
Geology
Watertype Na-Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 7270 uS/cm

Sum of Anions 6.360855 meq/L
Sum of Cations 8.005893 meq/L
Balance 11.45031 %

Total dissolved solids 551.14 mg/L
Total hardness mg/l CaCO3
Alkalinity 6.260536 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 113 4.91523 4.91523
K 2.56 6.547599E-02 6.547599E-02
Ca 31.6 0.7884626 1.576925
Mg 17.6 0.7241309 1.448262
Cl 1.23 3.469411E-02 3.469411E-02
SO4 3.15 0.0328125 0.065625
NO3
HCO3 382 6.260536 6.260536

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1.795455 1.08884 0.319 0.194
Ca/SO4 10.03175 24.02934 0.152 0.364
Na/Cl 91.86992 141.6733 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-010-
GW

Sample Date 9/12/2016
Station CFMW-010
Location
Geology
Watertype Na-HCO3
Temperature (°C)
pH
Conductivity 201000 uS/cm

Sum of Anions 15.47083 meq/L
Sum of Cations 22.52307 meq/L
Balance 18.56151 %

Total dissolved solids 1426.09 mg/L
Total hardness mg/l CaCO3
Alkalinity 14.34023 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 445 19.35644 19.35644
K 1.46 3.734178E-02 3.734178E-02
Ca 35.5 0.8857728 1.771546
Mg 16.5 0.6788726 1.357745
Cl 4.63 0.1305965 0.1305965
SO4 48 0.5 1
NO3
HCO3 875 14.34023 14.34023

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.151515 1.30477 0.319 0.194
Ca/SO4 0.7395833 1.771546 0.152 0.364
Na/Cl 96.11231 148.2155 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-010-
GW

Sample Date 12/15/2016
Station CFMW-010
Location
Geology
Watertype Na-HCO3
Temperature (°C)
pH
Conductivity 106000 uS/cm

Sum of Anions 8.809246 meq/L
Sum of Cations 11.61651 meq/L
Balance 13.74375 %

Total dissolved solids 788.842 mg/L
Total hardness mg/l CaCO3
Alkalinity 8.423862 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 231 10.04795 10.04795
K 0.89 2.276314E-02 2.276314E-02
Ca 14.8 0.3692799 0.7385598
Mg 9.81 0.4036207 0.8072413
Cl 0.442 1.246731E-02 1.246731E-02
SO4 17.9 0.1864583 0.3729167
NO3
HCO3 514 8.423862 8.423862

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1.508665 0.9149183 0.319 0.194
Ca/SO4 0.8268157 1.980496 0.152 0.364
Na/Cl 522.6245 805.9432 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-010-
GW

Sample Date 3/24/2017
Station CFMW-010
Location
Geology
Watertype Na-HCO3
Temperature (°C)
pH
Conductivity 632000 uS/cm

Sum of Anions 7.884398 meq/L
Sum of Cations 10.53234 meq/L
Balance 14.37793 %

Total dissolved solids 706.47 mg/L
Total hardness mg/l CaCO3
Alkalinity 7.506087 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 198 8.612526 8.612526
K 0.81 2.071701E-02 2.071701E-02
Ca 23.1 0.5763761 1.152752
Mg 9.07 0.3731742 0.7463484
Cl 1.89 5.331046E-02 5.331046E-02
SO4 15.6 0.1625 0.325
NO3
HCO3 458 7.506087 7.506087

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.546858 1.544523 0.319 0.194
Ca/SO4 1.480769 3.54693 0.152 0.364
Na/Cl 104.7619 161.5541 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-010-
GW

Sample Date 6/27/2017
Station CFMW-010
Location
Geology
Watertype Na-Ca-HCO3
Temperature (°C)
pH
Conductivity 6580 uS/cm

Sum of Anions 5.490369 meq/L
Sum of Cations 7.779803 meq/L
Balance 17.25248 %

Total dissolved solids 495.869 mg/L
Total hardness mg/l CaCO3
Alkalinity 5.293594 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 122 5.306708 5.306708
K 0.929 2.376062E-02 2.376062E-02
Ca 28.8 0.7185987 1.437197
Mg 12.3 0.5060687 1.012137
Cl 1.71 4.823328E-02 4.823328E-02
SO4 7.13 7.427084E-02 0.1485417
NO3
HCO3 323 5.293594 5.293594

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.341463 1.419963 0.319 0.194
Ca/SO4 4.03927 9.675382 0.152 0.364
Na/Cl 71.34502 110.0217 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-011-
GW

Sample Date 9/13/2016
Station CFMW-011
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 38500 uS/cm

Sum of Anions 3.353519 meq/L
Sum of Cations 3.985228 meq/L
Balance 8.607861 %

Total dissolved solids 274.527 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.212212 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 9.95 0.4328012 0.4328012
K 0.657 0.0168038 0.0168038
Ca 47.6 1.187684 2.375368
Mg 14.1 0.5801275 1.160255
Cl 1.59 4.484849E-02 4.484849E-02
SO4 4.63 4.822917E-02 9.645834E-02
NO3
HCO3 196 3.212212 3.212212

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.375886 2.047281 0.319 0.194
Ca/SO4 10.28078 24.62584 0.152 0.364
Na/Cl 6.257862 9.650296 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-011-
GW

Sample Date 12/8/2016
Station CFMW-011
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 45100 uS/cm

Sum of Anions 3.7451 meq/L
Sum of Cations 4.43681 meq/L
Balance 8.45413 %

Total dissolved solids 306.34 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.572767 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 11.2 0.4871732 0.4871732
K 0.709 1.813378E-02 1.813378E-02
Ca 52.4 1.307451 2.614901
Mg 16 0.6583008 1.316602
Cl 0.681 1.920869E-02 1.920869E-02
SO4 7.35 0.0765625 0.153125
NO3
HCO3 218 3.572767 3.572767

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.275 1.986099 0.319 0.194
Ca/SO4 7.129252 17.0769 0.152 0.364
Na/Cl 16.4464 25.36213 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-011-
GW

Sample Date 3/27/2017
Station CFMW-011
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 270000 uS/cm

Sum of Anions 4.616319 meq/L
Sum of Cations 5.189043 meq/L
Balance 5.84093 %

Total dissolved solids 370.808 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.261098 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 13.3 0.5785182 0.5785182
K 0.798 2.041009E-02 2.041009E-02
Ca 62.3 1.554469 3.108938
Mg 18 0.7405884 1.481177
Cl 1.81 5.105393E-02 5.105393E-02
SO4 14.6 0.1520833 0.3041667
NO3
HCO3 260 4.261098 4.261098

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.461111 2.098965 0.319 0.194
Ca/SO4 4.267123 10.22116 0.152 0.364
Na/Cl 7.348067 11.33151 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-011-
GW

Sample Date 6/28/2017
Station CFMW-011
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 3870 uS/cm

Sum of Anions 3.635809 meq/L
Sum of Cations 4.286785 meq/L
Balance 8.216702 %

Total dissolved solids 298.773 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.490822 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 18.1 0.7873067 0.7873067
K 0.733 1.874762E-02 1.874762E-02
Ca 46.5 1.160238 2.320475
Mg 14.1 0.5801275 1.160255
Cl 1.75 4.936154E-02 4.936154E-02
SO4 4.59 0.0478125 9.562501E-02
NO3
HCO3 213 3.490822 3.490822

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.297872 1.99997 0.319 0.194
Ca/SO4 10.13072 24.26641 0.152 0.364
Na/Cl 10.34286 15.9498 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-
DUP15-GW

Sample Date 6/28/2017
Station CFMW-011
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 3870 uS/cm

Sum of Anions 3.550961 meq/L
Sum of Cations 4.281256 meq/L
Balance 9.324245 %

Total dissolved solids 293.527 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.408878 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 18.2 0.7916565 0.7916565
K 0.737 1.884992E-02 1.884992E-02
Ca 46.3 1.155247 2.310495
Mg 14.1 0.5801275 1.160255
Cl 1.78 5.020774E-02 5.020774E-02
SO4 4.41 0.0459375 0.091875
NO3
HCO3 208 3.408878 3.408878

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.283688 1.991368 0.319 0.194
Ca/SO4 10.49887 25.14824 0.152 0.364
Na/Cl 10.22472 15.76762 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-012-
GW

Sample Date 9/12/2016
Station CFMW-012
Location
Geology
Watertype Na-HCO3
Temperature (°C)
pH
Conductivity 105000 uS/cm

Sum of Anions 8.314667 meq/L
Sum of Cations 10.62336 meq/L
Balance 12.19078 %

Total dissolved solids 738.597 mg/L
Total hardness mg/l CaCO3
Alkalinity 7.768309 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 226 9.83046 9.83046
K 0.817 2.089605E-02 2.089605E-02
Ca 8.66 0.2160787 0.4321573
Mg 4.13 0.1699239 0.3398478
Cl 3.49 9.844101E-02 9.844101E-02
SO4 21.5 0.2239583 0.4479167
NO3
HCO3 474 7.768309 7.768309

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.096852 1.27162 0.319 0.194
Ca/SO4 0.4027907 0.9648163 0.152 0.364
Na/Cl 64.75645 99.86142 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-012-
GW

Sample Date 12/14/2016
Station CFMW-012
Location
Geology
Watertype Na-HCO3
Temperature (°C)
pH
Conductivity 114000 uS/cm

Sum of Anions 9.562933 meq/L
Sum of Cations 11.28575 meq/L
Balance 8.263444 %

Total dissolved solids 832.301 mg/L
Total hardness mg/l CaCO3
Alkalinity 9.276082 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 234 10.17844 10.17844
K 0.937 2.396524E-02 2.396524E-02
Ca 11.7 0.2919307 0.5838615
Mg 6.07 0.2497429 0.4994857
Cl 0.494 1.393406E-02 1.393406E-02
SO4 13.1 0.1364583 0.2729167
NO3
HCO3 566 9.276082 9.276082

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1.927512 1.168925 0.319 0.194
Ca/SO4 0.8931297 2.13934 0.152 0.364
Na/Cl 473.6842 730.4721 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-012-
GW

Sample Date 3/22/2017
Station CFMW-012
Location
Geology
Watertype Na-HCO3
Temperature (°C)
pH
Conductivity 836000 uS/cm

Sum of Anions 9.500994 meq/L
Sum of Cations 13.08647 meq/L
Balance 15.87374 %

Total dissolved solids 848.61 mg/L
Total hardness mg/l CaCO3
Alkalinity 8.554973 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 232 10.09144 10.09144
K 1.6 0.0409225 0.0409225
Ca 31 0.7734917 1.546983
Mg 17.1 0.7035589 1.407118
Cl 1.41 0.0397713 0.0397713
SO4 43.5 0.453125 0.90625
NO3
HCO3 522 8.554973 8.554973

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1.812865 1.099399 0.319 0.194
Ca/SO4 0.7126437 1.707016 0.152 0.364
Na/Cl 164.539 253.7369 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-012-
GW

Sample Date 6/23/2017
Station CFMW-012
Location
Geology
Watertype Na-HCO3
Temperature (°C)
pH
Conductivity 38600 uS/cm

Sum of Anions 25.91134 meq/L
Sum of Cations 37.37193 meq/L
Balance 18.10999 %

Total dissolved solids 2411.877 mg/L
Total hardness mg/l CaCO3
Alkalinity 24.25548 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 834 36.277 36.277
K 3.41 8.721607E-02 8.721607E-02
Ca 7.48 0.1866361 0.3732722
Mg 7.71 0.3172187 0.6344374
Cl 0.577 0.0162752 0.0162752
SO4 78.7 0.8197917 1.639583
NO3
HCO3 1480 24.25548 24.25548

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 0.9701686 0.5883514 0.319 0.194
Ca/SO4 9.504448E-02 0.2276628 0.152 0.364
Na/Cl 1445.407 2228.974 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-014-
GW

Sample Date 9/12/2016
Station CFMW-014
Location
Geology
Watertype Na-Ca-HCO3
Temperature (°C)
pH
Conductivity 104000 uS/cm

Sum of Anions 8.59936 meq/L
Sum of Cations 10.95931 meq/L
Balance 12.06599 %

Total dissolved solids 744.27 mg/L
Total hardness mg/l CaCO3
Alkalinity 7.801086 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 168 7.307598 7.307598
K 1.12 2.864575E-02 2.864575E-02
Ca 44.9 1.120315 2.240631
Mg 16.8 0.6912158 1.382432
Cl 2.45 6.910615E-02 6.910615E-02
SO4 35 0.3645833 0.7291667
NO3
HCO3 476 7.801086 7.801086

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.672619 1.62079 0.319 0.194
Ca/SO4 1.282857 3.072865 0.152 0.364
Na/Cl 68.57143 105.7445 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-014-
GW

Sample Date 12/15/2016
Station CFMW-014
Location
Geology
Watertype Na-HCO3
Temperature (°C)
pH
Conductivity 138000 uS/cm

Sum of Anions 9.963996 meq/L
Sum of Cations 13.84634 meq/L
Balance 16.30529 %

Total dissolved solids 892.87 mg/L
Total hardness mg/l CaCO3
Alkalinity 8.981083 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 239 10.39593 10.39593
K 1.16 2.966881E-02 2.966881E-02
Ca 42 1.047957 2.095913
Mg 16.1 0.6624151 1.32483
Cl 1.61 4.541262E-02 4.541262E-02
SO4 45 0.46875 0.9375
NO3
HCO3 548 8.981083 8.981083

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.608696 1.582024 0.319 0.194
Ca/SO4 0.9333333 2.235641 0.152 0.364
Na/Cl 148.4472 228.9216 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-014-
GW

Sample Date 3/29/2017
Station CFMW-014
Location
Geology
Watertype Na-Ca-HCO3
Temperature (°C)
pH
Conductivity 772000 uS/cm

Sum of Anions 9.500391 meq/L
Sum of Cations 13.1599 meq/L
Balance 16.14943 %

Total dissolved solids 839.3099 mg/L
Total hardness mg/l CaCO3
Alkalinity 8.423862 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 191 8.308043 8.308043
K 1.14 2.915728E-02 2.915728E-02
Ca 60.2 1.502071 3.004142
Mg 22.1 0.9092779 1.818556
Cl 2.27 6.402897E-02 6.402897E-02
SO4 48.6 0.50625 1.0125
NO3
HCO3 514 8.423862 8.423862

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.723982 1.651938 0.319 0.194
Ca/SO4 1.238683 2.967054 0.152 0.364
Na/Cl 84.14097 129.7544 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-014-
GW

Sample Date 6/27/2017
Station CFMW-014
Location
Geology
Watertype Na-Ca-HCO3
Temperature (°C)
pH
Conductivity 4560 uS/cm

Sum of Anions 4.349892 meq/L
Sum of Cations 5.623005 meq/L
Balance 12.76573 %

Total dissolved solids 379.035 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.162765 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 79.1 3.440661 3.440661
K 0.805 2.058913E-02 2.058913E-02
Ca 26.5 0.6612107 1.322421
Mg 10.2 0.4196667 0.8393335
Cl 1.56 4.400229E-02 4.400229E-02
SO4 6.87 0.0715625 0.143125
NO3
HCO3 254 4.162765 4.162765

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.598039 1.575561 0.319 0.194
Ca/SO4 3.857351 9.239625 0.152 0.364
Na/Cl 50.70513 78.19277 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-015-
GW

Sample Date 9/12/2016
Station CFMW-015
Location
Geology
Watertype Na-HCO3
Temperature (°C)
pH
Conductivity 256000 uS/cm

Sum of Anions 21.4863 meq/L
Sum of Cations 27.49511 meq/L
Balance 12.26753 %

Total dissolved solids 1912.29 mg/L
Total hardness mg/l CaCO3
Alkalinity 19.50272 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 620 26.96852 26.96852
K 2.4 6.138375E-02 6.138375E-02
Ca 2.71 6.761815E-02 0.1352363
Mg 4.01 0.1649866 0.3299733
Cl 5.77 0.162752 0.162752
SO4 87.4 0.9104167 1.820833
NO3
HCO3 1190 19.50272 19.50272

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 0.6758105 0.4098401 0.319 0.194
Ca/SO4 3.100687E-02 7.427164E-02 0.152 0.364
Na/Cl 107.4523 165.7031 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-015-
GW

Sample Date 12/15/2016
Station CFMW-015
Location
Geology
Watertype Na-HCO3
Temperature (°C)
pH
Conductivity 176000 uS/cm

Sum of Anions 13.46591 meq/L
Sum of Cations 16.12082 meq/L
Balance 8.973298 %

Total dissolved solids 1177.94 mg/L
Total hardness mg/l CaCO3
Alkalinity 12.48829 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 365 15.87663 15.87663
K 1.52 3.887637E-02 3.887637E-02
Ca 1.41 0.0351814 7.036279E-02
Mg 1.64 6.747583E-02 0.1349517
Cl 1.57 4.428435E-02 4.428435E-02
SO4 44.8 0.4666667 0.9333333
NO3
HCO3 762 12.48829 12.48829

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 0.8597561 0.5213926 0.319 0.194
Ca/SO4 3.147322E-02 7.538871E-02 0.152 0.364
Na/Cl 232.4841 358.5155 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-015-
GW

Sample Date 3/29/2017
Station CFMW-015
Location
Geology
Watertype Na-HCO3
Temperature (°C)
pH
Conductivity 1650000 uS/cm

Sum of Anions 18.73285 meq/L
Sum of Cations 26.8735 meq/L
Balance 17.84982 %

Total dissolved solids 1748.38 mg/L
Total hardness mg/l CaCO3
Alkalinity 18.19161 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 601 26.14206 26.14206
K 2.56 6.547599E-02 6.547599E-02
Ca 4.21 0.1050452 0.2100903
Mg 5.54 0.2279366 0.4558733
Cl 2.57 7.249095E-02 7.249095E-02
SO4 22.5 0.234375 0.46875
NO3
HCO3 1110 18.19161 18.19161

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 0.7599278 0.4608525 0.319 0.194
Ca/SO4 0.1871111 0.4481927 0.152 0.364
Na/Cl 233.8521 360.6252 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-015-
GW

Sample Date 6/27/2017
Station CFMW-015
Location
Geology
Watertype Na-HCO3
Temperature (°C)
pH
Conductivity 32500 uS/cm

Sum of Anions 27.92736 meq/L
Sum of Cations 31.36219 meq/L
Balance 5.793304 %

Total dissolved solids 2390.7 mg/L
Total hardness mg/l CaCO3
Alkalinity 25.73047 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 703 30.57882 30.57882
K 2.76 7.059131E-02 7.059131E-02
Ca 3.73 9.306853E-02 0.1861371
Mg 6.4 0.2633203 0.5266406
Cl 1.81 5.105393E-02 5.105393E-02
SO4 103 1.072917 2.145833
NO3
HCO3 1570 25.73047 25.73047

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 0.5828125 0.3534423 0.319 0.194
Ca/SO4 3.621359E-02 8.674347E-02 0.152 0.364
Na/Cl 388.3978 598.9512 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-016-
GW

Sample Date 3/28/2017
Station CFMW-016
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 235000 uS/cm

Sum of Anions 3.640308 meq/L
Sum of Cations 3.885074 meq/L
Balance 3.252533 %

Total dissolved solids 290.948 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.425267 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 13.3 0.5785182 0.5785182
K 0.648 1.657361E-02 1.657361E-02
Ca 46.8 1.167723 2.335446
Mg 11.6 0.4772681 0.9545361
Cl 2.04 5.754145E-02 5.754145E-02
SO4 7.56 0.07875 0.1575
NO3
HCO3 209 3.425267 3.425267

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.034482 2.446681 0.319 0.194
Ca/SO4 6.190476 14.82823 0.152 0.364
Na/Cl 6.519608 10.05394 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-016-
GW

Sample Date 6/29/2017
Station CFMW-016
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 3440 uS/cm

Sum of Anions 3.097227 meq/L
Sum of Cations 3.598086 meq/L
Balance 7.480745 %

Total dissolved solids 252.044 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.999157 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 3.58 0.1557214 0.1557214
K 0.584 1.493671E-02 1.493671E-02
Ca 48.4 1.207645 2.41529
Mg 12.3 0.5060687 1.012137
Cl 1.49 4.202783E-02 4.202783E-02
SO4 2.69 2.802083E-02 5.604167E-02
NO3
HCO3 183 2.999157 2.999157

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.934959 2.386327 0.319 0.194
Ca/SO4 17.99257 43.09812 0.152 0.364
Na/Cl 2.402684 3.705198 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-
DUP10-GW

Sample Date 3/28/2017
Station CFMW-016
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 234000 uS/cm

Sum of Anions 3.689475 meq/L
Sum of Cations 3.885074 meq/L
Balance 2.58232 %

Total dissolved solids 293.948 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.474433 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 13.3 0.5785182 0.5785182
K 0.648 1.657361E-02 1.657361E-02
Ca 46.8 1.167723 2.335446
Mg 11.6 0.4772681 0.9545361
Cl 2.04 5.754145E-02 5.754145E-02
SO4 7.56 0.07875 0.1575
NO3
HCO3 212 3.474433 3.474433

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.034482 2.446681 0.319 0.194
Ca/SO4 6.190476 14.82823 0.152 0.364
Na/Cl 6.519608 10.05394 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-016a-
GW

Sample Date 9/21/2016
Station CFMW-016a
Location
Geology
Watertype Ca-Na-HCO3
Temperature (°C)
pH
Conductivity 37100 uS/cm

Sum of Anions 1.237335 meq/L
Sum of Cations 3.115539 meq/L
Balance 43.14857 %

Total dissolved solids 135.8 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.050524 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 18.6 0.8090555 0.8090555
K 2.78 7.110284E-02 7.110284E-02
Ca 38.1 0.9506463 1.901293
Mg 4.06 0.1670438 0.3340876
Cl 2.28 6.431103E-02 6.431103E-02
SO4 5.88 0.06125 0.1225
NO3
HCO3 64.1 1.050524 1.050524

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 9.384236 5.691 0.319 0.194
Ca/SO4 6.479591 15.52076 0.152 0.364
Na/Cl 8.157895 12.58035 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-016a-
GW

Sample Date 12/14/2016
Station CFMW-016a
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 31900 uS/cm

Sum of Anions 2.428476 meq/L
Sum of Cations 2.939291 meq/L
Balance 9.51634 %

Total dissolved solids 200.73 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.26166 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 13.1 0.5698187 0.5698187
K 1.36 3.478412E-02 3.478412E-02
Ca 31.4 0.7834722 1.566944
Mg 9.33 0.3838716 0.7677432
Cl 1.32 0.0372327 0.0372327
SO4 6.22 6.479166E-02 0.1295833
NO3
HCO3 138 2.26166 2.26166

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.365488 2.040975 0.319 0.194
Ca/SO4 5.048232 12.09218 0.152 0.364
Na/Cl 9.924242 15.30425 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-016a-
GW

Sample Date 3/27/2017
Station CFMW-016a
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 252000 uS/cm

Sum of Anions 4.035161 meq/L
Sum of Cations 4.496129 meq/L
Balance 5.403264 %

Total dissolved solids 324.302 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.785821 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 9.3 0.4045278 0.4045278
K 0.892 2.281429E-02 2.281429E-02
Ca 56.8 1.417236 2.834473
Mg 15 0.617157 1.234314
Cl 1.86 5.246427E-02 5.246427E-02
SO4 9.45 0.0984375 0.196875
NO3
HCO3 231 3.785821 3.785821

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.786667 2.296395 0.319 0.194
Ca/SO4 6.010582 14.39732 0.152 0.364
Na/Cl 5 7.710539 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-016a-
GW

Sample Date 6/26/2017
Station CFMW-016a
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 3180 uS/cm

Sum of Anions 1.191472 meq/L
Sum of Cations 5.165647 meq/L
Balance 62.51536 %

Total dissolved solids 172.52 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.073469 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 29.2 1.27013 1.27013
K 1.08 2.762268E-02 2.762268E-02
Ca 62.8 1.566944 3.133889
Mg 8.92 0.3670027 0.7340053
Cl 1.82 0.051336 0.051336
SO4 3.2 3.333334E-02 6.666667E-02
NO3
HCO3 65.5 1.073469 1.073469

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 7.040359 4.269572 0.319 0.194
Ca/SO4 19.625 47.00833 0.152 0.364
Na/Cl 16.04396 24.74151 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-017-
GW

Sample Date 3/28/2017
Station CFMW-017
Location
Geology
Watertype Na-HCO3
Temperature (°C)
pH
Conductivity 516000 uS/cm

Sum of Anions 6.875788 meq/L
Sum of Cations 7.951498 meq/L
Balance 7.254934 %

Total dissolved solids 587.625 mg/L
Total hardness mg/l CaCO3
Alkalinity 6.670257 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 135 5.872177 5.872177
K 0.865 2.212372E-02 2.212372E-02
Ca 26.4 0.6587155 1.317431
Mg 8.99 0.3698827 0.7397655
Cl 1.4 3.948923E-02 3.948923E-02
SO4 7.97 8.302084E-02 0.1660417
NO3
HCO3 407 6.670257 6.670257

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.936596 1.780877 0.319 0.194
Ca/SO4 3.312422 7.93434 0.152 0.364
Na/Cl 96.42857 148.7032 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-017-
GW

Sample Date 6/26/2017
Station CFMW-017
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 3570 uS/cm

Sum of Anions 3.20844 meq/L
Sum of Cations 3.614598 meq/L
Balance 5.952747 %

Total dissolved solids 261.34 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.130268 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 8.96 0.3897386 0.3897386
K 0.476 1.217444E-02 1.217444E-02
Ca 46.9 1.170218 2.340436
Mg 10.6 0.4361243 0.8722485
Cl 0.984 2.775529E-02 2.775529E-02
SO4 2.42 2.520834E-02 5.041667E-02
NO3
HCO3 191 3.130268 3.130268

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.424528 2.683222 0.319 0.194
Ca/SO4 19.38017 46.42188 0.152 0.364
Na/Cl 9.105691 14.04196 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-018-
GW

Sample Date 3/28/2017
Station CFMW-018
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 220000 uS/cm

Sum of Anions 3.520485 meq/L
Sum of Cations 3.872043 meq/L
Balance 4.755579 %

Total dissolved solids 282.569 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.376101 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 7.64 0.3323217 0.3323217
K 0.509 1.301847E-02 1.301847E-02
Ca 49.4 1.232597 2.465193
Mg 12.9 0.530755 1.06151
Cl 2.29 0.0645931 0.0645931
SO4 3.83 3.989583E-02 7.979167E-02
NO3
HCO3 206 3.376101 3.376101

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.829458 2.322346 0.319 0.194
Ca/SO4 12.89817 30.89537 0.152 0.364
Na/Cl 3.336245 5.144848 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-018-
GW

Sample Date 6/20/2017
Station CFMW-018
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 4480 uS/cm

Sum of Anions 3.987442 meq/L
Sum of Cations 4.74989 meq/L
Balance 8.726323 %

Total dissolved solids 326.634 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.884154 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 5.13 0.2231427 0.2231427
K 0.692 1.769898E-02 1.769898E-02
Ca 61.5 1.534508 3.069016
Mg 17.5 0.7200165 1.440033
Cl 0.412 1.162112E-02 1.162112E-02
SO4 4.4 4.583333E-02 9.166667E-02
NO3
HCO3 237 3.884154 3.884154

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.514286 2.131212 0.319 0.194
Ca/SO4 13.97727 33.48017 0.152 0.364
Na/Cl 12.45146 19.20149 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-019-
GW

Sample Date 9/12/2016
Station CFMW-019
Location
Geology
Watertype Na-Ca-HCO3-SO4
Temperature (°C)
pH
Conductivity 83900 uS/cm

Sum of Anions 7.620303 meq/L
Sum of Cations 8.727612 meq/L
Balance 6.773398 %

Total dissolved solids 612.75 mg/L
Total hardness mg/l CaCO3
Alkalinity 5.473872 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 104 4.523751 4.523751
K 1.52 3.887637E-02 3.887637E-02
Ca 55.1 1.374819 2.749638
Mg 17.2 0.7076734 1.415347
Cl 5.93 0.1672651 0.1672651
SO4 95 0.9895834 1.979167
NO3
HCO3 334 5.473872 5.473872

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.203488 1.942731 0.319 0.194
Ca/SO4 0.58 1.389291 0.152 0.364
Na/Cl 17.53794 27.0454 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-019-
GW

Sample Date 12/15/2016
Station CFMW-019
Location
Geology
Watertype Na-Ca-HCO3-SO4
Temperature (°C)
pH
Conductivity 96200 uS/cm

Sum of Anions 8.119848 meq/L
Sum of Cations 9.45618 meq/L
Balance 7.603148 %

Total dissolved solids 655.46 mg/L
Total hardness mg/l CaCO3
Alkalinity 5.604982 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 120 5.219713 5.219713
K 1.84 4.706087E-02 4.706087E-02
Ca 54.6 1.362343 2.724687
Mg 17.8 0.7323596 1.464719
Cl 4.22 0.1190318 0.1190318
SO4 115 1.197917 2.395833
NO3
HCO3 342 5.604982 5.604982

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.067416 1.860211 0.319 0.194
Ca/SO4 0.4747826 1.137261 0.152 0.364
Na/Cl 28.43602 43.85141 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-019-
GW

Sample Date 3/29/2017
Station CFMW-019
Location
Geology
Watertype Na-Ca-HCO3-SO4
Temperature (°C)
pH
Conductivity 756000 uS/cm

Sum of Anions 11.263 meq/L
Sum of Cations 12.17289 meq/L
Balance 3.882432 %

Total dissolved solids 873.07 mg/L
Total hardness mg/l CaCO3
Alkalinity 6.735812 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 149 6.481143 6.481143
K 1.82 4.654934E-02 4.654934E-02
Ca 71.9 1.794002 3.588004
Mg 25 1.028595 2.05719
Cl 8.35 0.2355251 0.2355251
SO4 206 2.145833 4.291667
NO3
HCO3 411 6.735812 6.735812

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.876 1.744128 0.319 0.194
Ca/SO4 0.3490291 0.8360396 0.152 0.364
Na/Cl 17.84431 27.51785 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-019-
GW

Sample Date 6/29/2017
Station CFMW-019
Location
Geology
Watertype Na-Ca-HCO3-SO4
Temperature (°C)
pH
Conductivity 10500 uS/cm

Sum of Anions 9.14378 meq/L
Sum of Cations 10.94291 meq/L
Balance 8.95682 %

Total dissolved solids 744.44 mg/L
Total hardness mg/l CaCO3
Alkalinity 6.276925 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 145 6.307153 6.307153
K 1.72 4.399168E-02 4.399168E-02
Ca 59.2 1.47712 2.954239
Mg 19.9 0.8187615 1.637523
Cl 5.62 0.1585211 0.1585211
SO4 130 1.354167 2.708333
NO3
HCO3 383 6.276925 6.276925

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.974874 1.80409 0.319 0.194
Ca/SO4 0.4553846 1.090796 0.152 0.364
Na/Cl 25.80071 39.78748 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-020-
GW

Sample Date 9/20/2016
Station CFMW-020
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 40800 uS/cm

Sum of Anions 4.087759 meq/L
Sum of Cations 4.087524 meq/L

Balance
-2.875506E-

03
%

Total dissolved solids 316.234 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.605544 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.81 0.2092235 0.2092235
K 0.774 1.979626E-02 1.979626E-02
Ca 54.4 1.357353 2.714707
Mg 13.9 0.5718988 1.143798
Cl 2.25 6.346484E-02 6.346484E-02
SO4 20.1 0.209375 0.41875
NO3
HCO3 220 3.605544 3.605544

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.913669 2.373415 0.319 0.194
Ca/SO4 2.706468 6.482881 0.152 0.364
Na/Cl 2.137778 3.296684 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-020-
GW

Sample Date 12/13/2016
Station CFMW-020
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 49100 uS/cm

Sum of Anions 4.147275 meq/L
Sum of Cations 4.776127 meq/L
Balance 7.047221 %

Total dissolved solids 338.466 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.015265 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 6.68 0.290564 0.290564
K 0.676 1.728975E-02 1.728975E-02
Ca 65.3 1.629323 3.258646
Mg 14.7 0.6048138 1.209628
Cl 0.64 1.805222E-02 1.805222E-02
SO4 5.47 5.697916E-02 0.1139583
NO3
HCO3 245 4.015265 4.015265

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.442177 2.693925 0.319 0.194
Ca/SO4 11.93784 28.59507 0.152 0.364
Na/Cl 10.4375 16.09575 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-020-
GW

Sample Date 3/21/2017
Station CFMW-020
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 304000 uS/cm

Sum of Anions 4.939179 meq/L
Sum of Cations 4.920789 meq/L
Balance -0.1865184 %

Total dissolved solids 388.062 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.703596 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 12 0.5219713 0.5219713
K 0.622 1.590862E-02 1.590862E-02
Ca 62.6 1.561954 3.123909
Mg 15.3 0.6295001 1.259
Cl 2.17 6.120831E-02 6.120831E-02
SO4 8.37 0.0871875 0.174375
NO3
HCO3 287 4.703596 4.703596

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.091503 2.481261 0.319 0.194
Ca/SO4 7.479092 17.91489 0.152 0.364
Na/Cl 5.529954 8.527784 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-020-
GW

Sample Date 6/26/2017
Station CFMW-020
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 3650 uS/cm

Sum of Anions 3.30506 meq/L
Sum of Cations 3.626034 meq/L
Balance 4.630919 %

Total dissolved solids 265.944 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.212212 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 3.51 0.1526766 0.1526766
K 0.594 1.519248E-02 1.519248E-02
Ca 50.5 1.260043 2.520086
Mg 11.4 0.4690393 0.9380785
Cl 1.46 4.118163E-02 4.118163E-02
SO4 2.48 2.583333E-02 5.166667E-02
NO3
HCO3 196 3.212212 3.212212

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.429825 2.686434 0.319 0.194
Ca/SO4 20.3629 48.77586 0.152 0.364
Na/Cl 2.404109 3.707396 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-021-
GW

Sample Date 9/12/2016
Station CFMW-021
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 63100 uS/cm

Sum of Anions 5.949224 meq/L
Sum of Cations 7.043441 meq/L
Balance 8.421804 %

Total dissolved solids 481.23 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.65443 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 54.3 2.36192 2.36192
K 1 2.557656E-02 2.557656E-02
Ca 62.3 1.554469 3.108938
Mg 18.8 0.7735034 1.547007
Cl 3.73 0.1052106 0.1052106
SO4 57.1 0.5947917 1.189583
NO3
HCO3 284 4.65443 4.65443

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.31383 2.009647 0.319 0.194
Ca/SO4 1.091068 2.613468 0.152 0.364
Na/Cl 14.55764 22.44945 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-021-
GW

Sample Date 12/14/2016
Station CFMW-021
Location
Geology
Watertype Na-Ca-HCO3
Temperature (°C)
pH
Conductivity 92700 uS/cm

Sum of Anions 8.066786 meq/L
Sum of Cations 9.636606 meq/L
Balance 8.867343 %

Total dissolved solids 669.98 mg/L
Total hardness mg/l CaCO3
Alkalinity 6.260536 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 142 6.17666 6.17666
K 1.07 2.736692E-02 2.736692E-02
Ca 45.7 1.140277 2.280553
Mg 14 0.5760131 1.152026
Cl 4.21 0.1187498 0.1187498
SO4 81 0.84375 1.6875
NO3
HCO3 382 6.260536 6.260536

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.264286 1.979602 0.319 0.194
Ca/SO4 0.5641975 1.351439 0.152 0.364
Na/Cl 33.72922 52.01408 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-021-
GW

Sample Date 3/29/2017
Station CFMW-021
Location
Geology
Watertype Na-Ca-HCO3-SO4
Temperature (°C)
pH
Conductivity 756000 uS/cm

Sum of Anions 11.13577 meq/L
Sum of Cations 12.11217 meq/L
Balance 4.199955 %

Total dissolved solids 876.64 mg/L
Total hardness mg/l CaCO3
Alkalinity 6.981645 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 178 7.742574 7.742574
K 1.36 3.478412E-02 3.478412E-02
Ca 55.7 1.38979 2.77958
Mg 18.9 0.7776178 1.555236
Cl 7.68 0.2166266 0.2166266
SO4 189 1.96875 3.9375
NO3
HCO3 426 6.981645 6.981645

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.94709 1.787241 0.319 0.194
Ca/SO4 0.294709 0.7059251 0.152 0.364
Na/Cl 23.17708 35.74156 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-021-
GW

Sample Date 6/26/2017
Station CFMW-021
Location
Geology
Watertype Na-Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 0 uS/cm

Sum of Anions 4.493408 meq/L
Sum of Cations 4.974395 meq/L
Balance 5.080245 %

Total dissolved solids 363.753 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.884154 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 47.2 2.053087 2.053087
K 0.883 0.0225841 0.0225841
Ca 38.3 0.9556366 1.911273
Mg 12 0.4937256 0.9874511
Cl 2.47 6.967029E-02 6.967029E-02
SO4 25.9 0.2697917 0.5395833
NO3
HCO3 237 3.884154 3.884154

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.191667 1.935562 0.319 0.194
Ca/SO4 1.478764 3.542128 0.152 0.364
Na/Cl 19.10931 29.46862 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-022-
GW

Sample Date 9/13/2016
Station CFMW-022
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 39400 uS/cm

Sum of Anions 3.469352 meq/L
Sum of Cations 2.164814 meq/L
Balance -23.15407 %

Total dissolved solids 248.888 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.310545 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 5.09 0.2214028 0.2214028
K 0.318 8.133345E-03 8.133345E-03
Ca 27.7 0.6911523 1.382305
Mg 6.72 0.2764863 0.5529726
Cl 1.59 4.484849E-02 4.484849E-02
SO4 5.47 5.697916E-02 0.1139583
NO3
HCO3 202 3.310545 3.310545

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.122024 2.499771 0.319 0.194
Ca/SO4 5.063986 12.12991 0.152 0.364
Na/Cl 3.201258 4.936685 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-022-
GW

Sample Date 12/9/2016
Station CFMW-022
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 51400 uS/cm

Sum of Anions 4.212771 meq/L
Sum of Cations 4.865205 meq/L
Balance 7.186992 %

Total dissolved solids 345.855 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.097209 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 15.6 0.6785627 0.6785627
K 0.685 1.751994E-02 1.751994E-02
Ca 59.8 1.49209 2.984181
Mg 14.4 0.5924706 1.184941
Cl 0.5 0.0141033 0.0141033
SO4 4.87 5.072917E-02 0.1014583
NO3
HCO3 250 4.097209 4.097209

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.152778 2.518421 0.319 0.194
Ca/SO4 12.27926 29.41287 0.152 0.364
Na/Cl 31.2 48.11376 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-022-
GW

Sample Date 3/28/2017
Station CFMW-022
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 301000 uS/cm

Sum of Anions 4.636841 meq/L
Sum of Cations 5.038188 meq/L
Balance 4.148273 %

Total dissolved solids 374.001 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.424986 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 23.6 1.026543 1.026543
K 0.761 1.946376E-02 1.946376E-02
Ca 55.1 1.374819 2.749638
Mg 15.1 0.6212714 1.242543
Cl 2.06 5.810558E-02 5.810558E-02
SO4 7.38 0.076875 0.15375
NO3
HCO3 270 4.424986 4.424986

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.649006 2.212913 0.319 0.194
Ca/SO4 7.466125 17.88383 0.152 0.364
Na/Cl 11.45631 17.66686 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-022-
GW

Sample Date 6/26/2017
Station CFMW-022
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 3380 uS/cm

Sum of Anions 3.188755 meq/L
Sum of Cations 3.642493 meq/L
Balance 6.642101 %

Total dissolved solids 259.244 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.09749 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 5.18 0.2253176 0.2253176
K 0.554 1.416941E-02 1.416941E-02
Ca 48.9 1.220121 2.440242
Mg 11.7 0.4813824 0.9627649
Cl 1.33 3.751477E-02 3.751477E-02
SO4 2.58 0.026875 0.05375
NO3
HCO3 189 3.09749 3.09749

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.179487 2.534619 0.319 0.194
Ca/SO4 18.95349 45.39985 0.152 0.364
Na/Cl 3.894737 6.006104 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-023-
GW

Sample Date 9/21/2016
Station CFMW-023
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 44900 uS/cm

Sum of Anions 4.097469 meq/L
Sum of Cations 4.67927 meq/L
Balance 6.628902 %

Total dissolved solids 331.169 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.966099 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.1 0.1783402 0.1783402
K 0.6 1.534594E-02 1.534594E-02
Ca 60.7 1.514547 3.029094
Mg 17.7 0.7282453 1.456491
Cl 0.669 1.887021E-02 1.887021E-02
SO4 5.4 0.05625 0.1125
NO3
HCO3 242 3.966099 3.966099

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.429379 2.079721 0.319 0.194
Ca/SO4 11.24074 26.92527 0.152 0.364
Na/Cl 6.12855 9.450884 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-023-
GW

Sample Date 12/19/2016
Station CFMW-023
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 38500 uS/cm

Sum of Anions 3.992383 meq/L
Sum of Cations 4.64399 meq/L
Balance 7.544913 %

Total dissolved solids 323.312 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.851377 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.87 0.1248381 0.1248381
K 0.532 1.360673E-02 1.360673E-02
Ca 61.1 1.524527 3.049054
Mg 17.7 0.7282453 1.456491
Cl 1.86 5.246427E-02 5.246427E-02
SO4 4.25 4.427084E-02 8.854167E-02
NO3
HCO3 235 3.851377 3.851377

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.451977 2.093426 0.319 0.194
Ca/SO4 14.37647 34.43638 0.152 0.364
Na/Cl 1.543011 2.379489 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-023-
GW

Sample Date 3/21/2017
Station CFMW-023
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 266000 uS/cm

Sum of Anions 4.294035 meq/L
Sum of Cations 4.334109 meq/L
Balance 0.4644608 %

Total dissolved solids 336.425 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.162765 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 0.0345 1.500667E-03 1.500667E-03
K 0.495 0.0126604 0.0126604
Ca 58.7 1.464644 2.929288
Mg 16.9 0.6953301 1.39066
Cl 0.0155 4.372022E-04 4.372022E-04
SO4 6.28 6.541667E-02 0.1308333
NO3
HCO3 254 4.162765 4.162765

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.473373 2.106401 0.319 0.194
Ca/SO4 9.347134 22.38946 0.152 0.364
Na/Cl 2.225806 3.432433 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-023-
GW

Sample Date 6/27/2017
Station CFMW-023
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 3960 uS/cm

Sum of Anions 3.567009 meq/L
Sum of Cations 4.270921 meq/L
Balance 8.980837 %

Total dissolved solids 292.286 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.474433 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 3.56 0.1548515 0.1548515
K 0.514 1.314635E-02 1.314635E-02
Ca 56 1.397275 2.794551
Mg 15.9 0.6541864 1.308373
Cl 0.372 1.049285E-02 1.049285E-02
SO4 3.94 4.104167E-02 8.208334E-02
NO3
HCO3 212 3.474433 3.474433

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.522013 2.135898 0.319 0.194
Ca/SO4 14.2132 34.04529 0.152 0.364
Na/Cl 9.569892 14.75781 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-025b-
GW

Sample Date 9/13/2016
Station CFMW-025b
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 43000 uS/cm

Sum of Anions 3.816654 meq/L
Sum of Cations 4.479346 meq/L
Balance 7.988086 %

Total dissolved solids 305.802 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.474433 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 6.43 0.2796896 0.2796896
K 0.932 2.383735E-02 2.383735E-02
Ca 50.7 1.265033 2.530066
Mg 20 0.822876 1.645752
Cl 1.94 5.472079E-02 5.472079E-02
SO4 13.8 0.14375 0.2875
NO3
HCO3 212 3.474433 3.474433

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.535 1.537332 0.319 0.194
Ca/SO4 3.673913 8.800231 0.152 0.364
Na/Cl 3.314433 5.111213 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-025b-
GW

Sample Date 12/7/2016
Station CFMW-025b
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 40200 uS/cm

Sum of Anions 3.704024 meq/L
Sum of Cations 4.280962 meq/L
Balance 7.225286 %

Total dissolved solids 295.29 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.392489 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 6.59 0.2866492 0.2866492
K 1.04 2.659962E-02 2.659962E-02
Ca 46.2 1.152752 2.305504
Mg 20.2 0.8311048 1.66221
Cl 1.96 5.528492E-02 5.528492E-02
SO4 12.3 0.128125 0.25625
NO3
HCO3 207 3.392489 3.392489

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.287129 1.387012 0.319 0.194
Ca/SO4 3.756098 8.997089 0.152 0.364
Na/Cl 3.362245 5.184944 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-025b-
GW

Sample Date 3/20/2017
Station CFMW-025b
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 230000 uS/cm

Sum of Anions 4.368303 meq/L
Sum of Cations 4.78607 meq/L
Balance 4.563579 %

Total dissolved solids 343.53 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.900543 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 6.73 0.2927389 0.2927389
K 1.05 2.685539E-02 2.685539E-02
Ca 55.7 1.38979 2.77958
Mg 20.5 0.8434479 1.686896
Cl 2.55 7.192682E-02 7.192682E-02
SO4 19 0.1979167 0.3958333
NO3
HCO3 238 3.900543 3.900543

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.717073 1.647749 0.319 0.194
Ca/SO4 2.931579 7.022097 0.152 0.364
Na/Cl 2.639216 4.069955 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-025b-
GW

Sample Date 6/22/2017
Station CFMW-025b
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 4010 uS/cm

Sum of Anions 3.687514 meq/L
Sum of Cations 4.175745 meq/L
Balance 6.209018 %

Total dissolved solids 293.091 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.441656 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 6.46 0.2809945 0.2809945
K 0.981 2.509061E-02 2.509061E-02
Ca 44.4 1.10784 2.21568
Mg 20.1 0.8269904 1.653981
Cl 1.84 5.190013E-02 5.190013E-02
SO4 9.31 9.697917E-02 0.1939583
NO3
HCO3 210 3.441656 3.441656

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.208955 1.339604 0.319 0.194
Ca/SO4 4.769065 11.42348 0.152 0.364
Na/Cl 3.51087 5.414139 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-026-
GW

Sample Date 9/13/2016
Station CFMW-026
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 46800 uS/cm

Sum of Anions 4.072405 meq/L
Sum of Cations 4.717087 meq/L
Balance 7.334695 %

Total dissolved solids 327.978 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.572767 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 11.6 0.5045723 0.5045723
K 0.858 2.194469E-02 2.194469E-02
Ca 59.9 1.494586 2.989171
Mg 14.6 0.6006995 1.201399
Cl 2.72 7.672194E-02 7.672194E-02
SO4 20.3 0.2114583 0.4229167
NO3
HCO3 218 3.572767 3.572767

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.10274 2.488075 0.319 0.194
Ca/SO4 2.950739 7.067991 0.152 0.364
Na/Cl 4.264706 6.576636 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-026-
GW

Sample Date 12/5/2016
Station CFMW-026
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 52300 uS/cm

Sum of Anions 4.29656 meq/L
Sum of Cations 5.094025 meq/L
Balance 8.49218 %

Total dissolved solids 349.875 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.900543 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 10.7 0.4654244 0.4654244
K 0.905 2.314679E-02 2.314679E-02
Ca 66.4 1.656769 3.313539
Mg 15.7 0.6459576 1.291915
Cl 2.37 6.684963E-02 6.684963E-02
SO4 15.8 0.1645833 0.3291667
NO3
HCO3 238 3.900543 3.900543

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.2293 2.564827 0.319 0.194
Ca/SO4 4.202532 10.06645 0.152 0.364
Na/Cl 4.514768 6.962259 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-026-
GW

Sample Date 3/20/2017
Station CFMW-026
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 217000 uS/cm

Sum of Anions 4.173661 meq/L
Sum of Cations 4.652833 meq/L
Balance 5.428794 %

Total dissolved solids 333.7 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.703877 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 10.5 0.4567249 0.4567249
K 0.86 2.199584E-02 2.199584E-02
Ca 59.9 1.494586 2.989171
Mg 14.4 0.5924706 1.184941
Cl 1.44 0.0406175 0.0406175
SO4 20.6 0.2145833 0.4291667
NO3
HCO3 226 3.703877 3.703877

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.159722 2.522632 0.319 0.194
Ca/SO4 2.907767 6.965059 0.152 0.364
Na/Cl 7.291667 11.24454 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-026-
GW

Sample Date 6/22/2017
Station CFMW-026
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 4330 uS/cm

Sum of Anions 3.952376 meq/L
Sum of Cations 4.610538 meq/L
Balance 7.686196 %

Total dissolved solids 320.42 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.638322 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 7.61 0.3310168 0.3310168
K 0.63 1.611323E-02 1.611323E-02
Ca 60.7 1.514547 3.029094
Mg 15 0.617157 1.234314
Cl 1.68 4.738708E-02 4.738708E-02
SO4 12.8 0.1333333 0.2666667
NO3
HCO3 222 3.638322 3.638322

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.046667 2.454071 0.319 0.194
Ca/SO4 4.742188 11.3591 0.152 0.364
Na/Cl 4.529762 6.985381 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-027-
GW

Sample Date 9/13/2016
Station CFMW-027
Location
Geology
Watertype Na-Ca-HCO3
Temperature (°C)
pH
Conductivity 61200 uS/cm

Sum of Anions 5.285799 meq/L
Sum of Cations 3.233591 meq/L
Balance -24.08867 %

Total dissolved solids 377.43 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.65443 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 31 1.348426 1.348426
K 0.52 1.329981E-02 1.329981E-02
Ca 24.5 0.611308 1.222616
Mg 7.89 0.3246246 0.6492491
Cl 2.22 6.261864E-02 6.261864E-02
SO4 27.3 0.284375 0.56875
NO3
HCO3 284 4.65443 4.65443

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.105196 1.883123 0.319 0.194
Ca/SO4 0.8974359 2.149654 0.152 0.364
Na/Cl 13.96396 21.53394 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-027-
GW

Sample Date 12/14/2016
Station CFMW-027
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 62600 uS/cm

Sum of Anions 5.291828 meq/L
Sum of Cations 6.380312 meq/L
Balance 9.32549 %

Total dissolved solids 439.92 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.719985 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 56.5 2.457615 2.457615
K 1.09 2.787845E-02 2.787845E-02
Ca 51.5 1.284994 2.569989
Mg 16.1 0.6624151 1.32483
Cl 2.03 5.725938E-02 5.725938E-02
SO4 24.7 0.2572917 0.5145833
NO3
HCO3 288 4.719985 4.719985

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.198758 1.939863 0.319 0.194
Ca/SO4 2.08502 4.99431 0.152 0.364
Na/Cl 27.83251 42.92073 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-027-
GW

Sample Date 3/27/2017
Station CFMW-027
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 398000 uS/cm

Sum of Anions 6.096688 meq/L
Sum of Cations 6.889419 meq/L
Balance 6.104449 %

Total dissolved solids 493.79 mg/L
Total hardness mg/l CaCO3
Alkalinity 5.146095 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 60.8 2.644655 2.644655
K 1.11 2.838998E-02 2.838998E-02
Ca 55.8 1.392285 2.78457
Mg 17.4 0.715902 1.431804
Cl 2.68 7.559367E-02 7.559367E-02
SO4 42 0.4375 0.875
NO3
HCO3 314 5.146095 5.146095

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.206897 1.944798 0.319 0.194
Ca/SO4 1.328571 3.182366 0.152 0.364
Na/Cl 22.68657 34.98513 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-027-
GW

Sample Date 6/26/2017
Station CFMW-027
Location
Geology
Watertype Na-Ca-HCO3
Temperature (°C)
pH
Conductivity 5620 uS/cm

Sum of Anions 5.311185 meq/L
Sum of Cations 6.227601 meq/L
Balance 7.942046 %

Total dissolved solids 442.148 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.638041 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 76.7 3.336266 3.336266
K 0.998 2.552541E-02 2.552541E-02
Ca 38.3 0.9556366 1.911273
Mg 11.6 0.4772681 0.9545361
Cl 2.15 6.064418E-02 6.064418E-02
SO4 29.4 0.30625 0.6125
NO3
HCO3 283 4.638041 4.638041

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.301724 2.002306 0.319 0.194
Ca/SO4 1.302721 3.120446 0.152 0.364
Na/Cl 35.67442 55.01379 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-028-
GW

Sample Date 9/13/2016
Station CFMW-028
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 42700 uS/cm

Sum of Anions 3.609636 meq/L
Sum of Cations 4.748208 meq/L
Balance 13.6228 %

Total dissolved solids 306.7 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.376101 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 26 1.130938 1.130938
K 4.23 0.1081888 0.1081888
Ca 44.1 1.100354 2.200709
Mg 15.9 0.6541864 1.308373
Cl 2.09 5.895178E-02 5.895178E-02
SO4 8.38 8.729167E-02 0.1745833
NO3
HCO3 206 3.376101 3.376101

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.773585 1.68202 0.319 0.194
Ca/SO4 5.262529 12.60549 0.152 0.364
Na/Cl 12.44019 19.18412 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-028-
GW

Sample Date 12/5/2016
Station CFMW-028
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 49600 uS/cm

Sum of Anions 3.995071 meq/L
Sum of Cations 4.88332 meq/L
Balance 10.00462 %

Total dissolved solids 332.59 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.785821 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 24.9 1.08309 1.08309
K 2.73 6.982401E-02 6.982401E-02
Ca 48.7 1.215131 2.430261
Mg 15.8 0.650072 1.300144
Cl 1.65 4.654088E-02 4.654088E-02
SO4 7.81 8.135417E-02 0.1627083
NO3
HCO3 231 3.785821 3.785821

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.082278 1.869225 0.319 0.194
Ca/SO4 6.235596 14.9363 0.152 0.364
Na/Cl 15.09091 23.27181 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-028-
GW

Sample Date 3/20/2017
Station CFMW-028
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 232000 uS/cm

Sum of Anions 4.127971 meq/L
Sum of Cations 4.801466 meq/L
Balance 7.542417 %

Total dissolved solids 337.48 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.834988 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 23.2 1.009145 1.009145
K 1.63 4.168979E-02 4.168979E-02
Ca 49.6 1.237587 2.475173
Mg 15.5 0.6377289 1.275458
Cl 1.45 4.089956E-02 4.089956E-02
SO4 12.1 0.1260417 0.2520834
NO3
HCO3 234 3.834988 3.834988

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.2 1.940616 0.319 0.194
Ca/SO4 4.099173 9.818869 0.152 0.364
Na/Cl 16 24.67372 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-028-
GW

Sample Date 6/26/2017
Station CFMW-028
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 4500 uS/cm

Sum of Anions 4.247193 meq/L
Sum of Cations 5.195768 meq/L
Balance 10.04531 %

Total dissolved solids 354.03 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.048043 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 29.3 1.27448 1.27448
K 1.23 3.145917E-02 3.145917E-02
Ca 51.4 1.282499 2.564998
Mg 16.1 0.6624151 1.32483
Cl 1.58 4.456642E-02 4.456642E-02
SO4 7.42 7.729167E-02 0.1545833
NO3
HCO3 247 4.048043 4.048043

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.192547 1.936096 0.319 0.194
Ca/SO4 6.927224 16.59298 0.152 0.364
Na/Cl 18.5443 28.59731 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-028a-
GW

Sample Date 9/20/2016
Station CFMW-028a
Location
Geology
Watertype Mg-Ca-Na-HCO3-SO4-Cl
Temperature (°C)
pH
Conductivity 20300 uS/cm

Sum of Anions 1.943078 meq/L
Sum of Cations 1.950289 meq/L
Balance 0.1852208 %

Total dissolved solids 134.26 mg/L
Total hardness mg/l CaCO3
Alkalinity 0.7538865 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 13.6 0.5915675 0.5915675
K 3.26 8.337958E-02 8.337958E-02
Ca 12.2 0.3044064 0.6088128
Mg 8.1 0.3332648 0.6665295
Cl 16.9 0.4766914 0.4766914
SO4 34.2 0.35625 0.7125
NO3
HCO3 46 0.7538865 0.7538865

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1.506173 0.9134071 0.319 0.194
Ca/SO4 0.3567251 0.8544741 0.152 0.364
Na/Cl 0.8047338 1.240986 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-028a-
GW

Sample Date 12/9/2016
Station CFMW-028a
Location
Geology
Watertype Ca-HCO3-SO4
Temperature (°C)
pH
Conductivity 46400 uS/cm

Sum of Anions 2.18239 meq/L
Sum of Cations 2.637598 meq/L
Balance 9.444184 %

Total dissolved solids 171.232 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.134107 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 9.32 0.4053977 0.4053977
K 2.08 5.319924E-02 5.319924E-02
Ca 43.2 1.077898 2.155796
Mg 0.282 1.160255E-02 0.0232051
Cl 8.95 0.252449 0.252449
SO4 38.2 0.3979167 0.7958333
NO3
HCO3 69.2 1.134107 1.134107

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 153.1915 92.90182 0.319 0.194
Ca/SO4 1.13089 2.708854 0.152 0.364
Na/Cl 1.041341 1.60586 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-028a-
GW

Sample Date 3/21/2017
Station CFMW-028a
Location
Geology
Watertype Ca-SO4-HCO3
Temperature (°C)
pH
Conductivity 116000 uS/cm

Sum of Anions 1.716827 meq/L
Sum of Cations 2.378934 meq/L
Balance 16.16565 %

Total dissolved solids 131.25 mg/L
Total hardness mg/l CaCO3
Alkalinity 0.437582 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 6.19 0.2692502 0.2692502
K 1.52 3.887637E-02 3.887637E-02
Ca 35 0.8732971 1.746594
Mg 3.94 0.1621066 0.3242131
Cl 9.9 0.2792453 0.2792453
SO4 48 0.5 1
NO3
HCO3 26.7 0.437582 0.437582

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 8.883248 5.387179 0.319 0.194
Ca/SO4 0.7291667 1.746594 0.152 0.364
Na/Cl 0.6252525 0.9642068 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-028a-
GW

Sample Date 6/27/2017
Station CFMW-028a
Location
Geology
Watertype Ca-Mg-HCO3-SO4
Temperature (°C)
pH
Conductivity 2480 uS/cm

Sum of Anions 1.805634 meq/L
Sum of Cations 2.681273 meq/L
Balance 19.51541 %

Total dissolved solids 147.02 mg/L
Total hardness mg/l CaCO3
Alkalinity 0.9063027 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 7.04 0.3062232 0.3062232
K 1.71 4.373592E-02 4.373592E-02
Ca 35.9 0.8957534 1.791507
Mg 6.56 0.2699033 0.5398066
Cl 7.51 0.2118315 0.2118315
SO4 33 0.34375 0.6875
NO3
HCO3 55.3 0.9063027 0.9063027

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 5.472561 3.318794 0.319 0.194
Ca/SO4 1.087879 2.605828 0.152 0.364
Na/Cl 0.9374167 1.445598 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-029-
GW

Sample Date 9/13/2016
Station CFMW-029
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 49600 uS/cm

Sum of Anions 4.113334 meq/L
Sum of Cations 5.731433 meq/L
Balance 16.43614 %

Total dissolved solids 352.998 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.703877 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 35.4 1.539815 1.539815
K 0.898 2.296775E-02 2.296775E-02
Ca 52.7 1.314936 2.629872
Mg 18.7 0.769389 1.538778
Cl 1 2.820659E-02 2.820659E-02
SO4 18.3 0.190625 0.38125
NO3
HCO3 226 3.703877 3.703877

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.818182 1.709065 0.319 0.194
Ca/SO4 2.879781 6.898025 0.152 0.364
Na/Cl 35.4 54.59061 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-029-
GW

Sample Date 12/14/2016
Station CFMW-029
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 47600 uS/cm

Sum of Anions 4.142144 meq/L
Sum of Cations 5.050159 meq/L
Balance 9.877991 %

Total dissolved solids 341.446 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.834988 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 21.5 0.9351985 0.9351985
K 0.923 2.360716E-02 2.360716E-02
Ca 52.8 1.317431 2.634862
Mg 17.7 0.7282453 1.456491
Cl 0.623 1.757271E-02 1.757271E-02
SO4 13.9 0.1447917 0.2895833
NO3
HCO3 234 3.834988 3.834988

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.983051 1.809049 0.319 0.194
Ca/SO4 3.798561 9.098804 0.152 0.364
Na/Cl 34.51043 53.2188 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-029-
GW

Sample Date 3/24/2017
Station CFMW-029
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 330000 uS/cm

Sum of Anions 5.145655 meq/L
Sum of Cations 6.079721 meq/L
Balance 8.321024 %

Total dissolved solids 425.09 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.900262 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 36.4 1.583313 1.583313
K 1.05 2.685539E-02 2.685539E-02
Ca 58.4 1.457159 2.914317
Mg 18.9 0.7776178 1.555236
Cl 1.24 3.497618E-02 3.497618E-02
SO4 10.1 0.1052083 0.2104167
NO3
HCO3 299 4.900262 4.900262

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.089947 1.873875 0.319 0.194
Ca/SO4 5.782178 13.85022 0.152 0.364
Na/Cl 29.35484 45.26833 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-029-
GW

Sample Date 6/26/2017
Station CFMW-029
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 3830 uS/cm

Sum of Anions 3.612469 meq/L
Sum of Cations 4.377706 meq/L
Balance 9.577219 %

Total dissolved solids 304.202 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.507211 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 38.9 1.692057 1.692057
K 0.692 1.769898E-02 1.769898E-02
Ca 34.5 0.8608214 1.721643
Mg 11.5 0.4731537 0.9463074
Cl 1.25 3.525824E-02 3.525824E-02
SO4 3.36 0.035 0.07
NO3
HCO3 214 3.507211 3.507211

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3 1.819327 0.319 0.194
Ca/SO4 10.26786 24.5949 0.152 0.364
Na/Cl 31.12 47.9904 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-DUP1-
GW

Sample Date 9/13/2016
Station CFMW-029
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 49600 uS/cm

Sum of Anions 4.309972 meq/L
Sum of Cations 5.524463 meq/L
Balance 12.34938 %

Total dissolved solids 361.263 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.900543 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 34.2 1.487618 1.487618
K 0.864 2.209815E-02 2.209815E-02
Ca 51.1 1.275014 2.550028
Mg 17.8 0.7323596 1.464719
Cl 0.999 2.817839E-02 2.817839E-02
SO4 18.3 0.190625 0.38125
NO3
HCO3 238 3.900543 3.900543

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.870787 1.740967 0.319 0.194
Ca/SO4 2.79235 6.688597 0.152 0.364
Na/Cl 34.23423 52.79288 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-031-
GW

Sample Date 9/15/2016
Station CFMW-031
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 48200 uS/cm

Sum of Anions 3.992175 meq/L
Sum of Cations 4.781608 meq/L
Balance 8.997627 %

Total dissolved solids 331.526 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.769433 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 29.8 1.296229 1.296229
K 0.736 1.882435E-02 1.882435E-02
Ca 47.7 1.190179 2.380358
Mg 13.2 0.5430981 1.086196
Cl 1.7 4.795121E-02 4.795121E-02
SO4 8.39 8.739584E-02 0.1747917
NO3
HCO3 230 3.769433 3.769433

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.613636 2.191463 0.319 0.194
Ca/SO4 5.685339 13.61826 0.152 0.364
Na/Cl 17.52941 27.03224 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-031-
GW

Sample Date 12/9/2016
Station CFMW-031
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 59500 uS/cm

Sum of Anions 4.737176 meq/L
Sum of Cations 5.854866 meq/L
Balance 10.55216 %

Total dissolved solids 393.062 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.261098 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 32.2 1.400623 1.400623
K 0.842 2.153546E-02 2.153546E-02
Ca 60.3 1.504566 3.009132
Mg 17.3 0.7117876 1.423575
Cl 1.22 3.441205E-02 3.441205E-02
SO4 21.2 0.2208333 0.4416667
NO3
HCO3 260 4.261098 4.261098

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.485549 2.113785 0.319 0.194
Ca/SO4 2.844339 6.813129 0.152 0.364
Na/Cl 26.39344 40.70153 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-031-
GW

Sample Date 3/21/2017
Station CFMW-031
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 331000 uS/cm

Sum of Anions 5.428576 meq/L
Sum of Cations 6.14763 meq/L
Balance 6.211485 %

Total dissolved solids 440.381 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.834707 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 40.6 1.766003 1.766003
K 0.861 2.202142E-02 2.202142E-02
Ca 59 1.472129 2.944259
Mg 17.2 0.7076734 1.415347
Cl 2.22 6.261864E-02 6.261864E-02
SO4 25.5 0.265625 0.53125
NO3
HCO3 295 4.834707 4.834707

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.430233 2.080239 0.319 0.194
Ca/SO4 2.313725 5.542134 0.152 0.364
Na/Cl 18.28829 28.20251 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-031-
GW

Sample Date 6/21/2017
Station CFMW-031
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 3900 uS/cm

Sum of Anions 3.783049 meq/L
Sum of Cations 4.557365 meq/L
Balance 9.283904 %

Total dissolved solids 316.312 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.605544 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 35 1.522416 1.522416
K 0.712 1.821051E-02 1.821051E-02
Ca 40.5 1.01053 2.021059
Mg 12.1 0.49784 0.9956799
Cl 1.47 0.0414637 0.0414637
SO4 6.53 6.802084E-02 0.1360417
NO3
HCO3 220 3.605544 3.605544

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.347107 2.029828 0.319 0.194
Ca/SO4 6.202144 14.85618 0.152 0.364
Na/Cl 23.80952 36.71685 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-
DUP13-GW

Sample Date 6/21/2017
Station CFMW-031
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 3900 uS/cm

Sum of Anions 3.790652 meq/L
Sum of Cations 4.469514 meq/L
Balance 8.218498 %

Total dissolved solids 314.877 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.605544 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 34.4 1.496318 1.496318
K 0.697 1.782686E-02 1.782686E-02
Ca 39.6 0.9880733 1.976147
Mg 11.9 0.4896112 0.9792224
Cl 1.71 4.823328E-02 4.823328E-02
SO4 6.57 0.0684375 0.136875
NO3
HCO3 220 3.605544 3.605544

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.327731 2.018077 0.319 0.194
Ca/SO4 6.027397 14.4376 0.152 0.364
Na/Cl 20.11696 31.02252 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-032-
GW

Sample Date 9/15/2016
Station CFMW-032
Location
Geology
Watertype Na-Ca-HCO3
Temperature (°C)
pH
Conductivity 96500 uS/cm

Sum of Anions 7.698585 meq/L
Sum of Cations 9.708385 meq/L
Balance 11.54595 %

Total dissolved solids 673.29 mg/L
Total hardness mg/l CaCO3
Alkalinity 7.407754 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 155 6.742129 6.742129
K 2.63 6.726635E-02 6.726635E-02
Ca 38.8 0.9681122 1.936224
Mg 11.7 0.4813824 0.9627649
Cl 2.26 0.0637469 0.0637469
SO4 10.9 0.1135417 0.2270833
NO3
HCO3 452 7.407754 7.407754

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.316239 2.011108 0.319 0.194
Ca/SO4 3.559633 8.526493 0.152 0.364
Na/Cl 68.58407 105.764 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-032-
GW

Sample Date 12/13/2016
Station CFMW-032
Location
Geology
Watertype Na-Ca-HCO3
Temperature (°C)
pH
Conductivity 122000 uS/cm

Sum of Anions 11.2844 meq/L
Sum of Cations 12.94237 meq/L
Balance 6.843519 %

Total dissolved solids 950.45 mg/L
Total hardness mg/l CaCO3
Alkalinity 11.0133 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 153 6.655134 6.655134
K 3.02 7.724121E-02 7.724121E-02
Ca 88 2.195719 4.391437
Mg 22.1 0.9092779 1.818556
Cl 1.93 5.443873E-02 5.443873E-02
SO4 10.4 0.1083333 0.2166667
NO3
HCO3 672 11.0133 11.0133

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.9819 2.414794 0.319 0.194
Ca/SO4 8.461538 20.26817 0.152 0.364
Na/Cl 79.27461 122.25 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-032-
GW

Sample Date 3/27/2017
Station CFMW-032
Location
Geology
Watertype Na-Ca-HCO3
Temperature (°C)
pH
Conductivity 570000 uS/cm

Sum of Anions 10.72335 meq/L
Sum of Cations 11.99899 meq/L
Balance 5.614012 %

Total dissolved solids 893.51 mg/L
Total hardness mg/l CaCO3
Alkalinity 10.39052 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 132 5.741684 5.741684
K 3.12 7.979886E-02 7.979886E-02
Ca 85.7 2.13833 4.27666
Mg 23.1 0.9504218 1.900844
Cl 1.09 3.074519E-02 3.074519E-02
SO4 14.5 0.1510417 0.3020833
NO3
HCO3 634 10.39052 10.39052

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.709956 2.249875 0.319 0.194
Ca/SO4 5.910345 14.15722 0.152 0.364
Na/Cl 121.1009 186.7506 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-032-
GW

Sample Date 6/20/2017
Station CFMW-032
Location
Geology
Watertype Na-Ca-HCO3
Temperature (°C)
pH
Conductivity 10800 uS/cm

Sum of Anions 9.434141 meq/L
Sum of Cations 11.7914 meq/L
Balance 11.10577 %

Total dissolved solids 825.65 mg/L
Total hardness mg/l CaCO3
Alkalinity 9.095804 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 198 8.612526 8.612526
K 2.3 5.882609E-02 5.882609E-02
Ca 42.9 1.070413 2.140826
Mg 11.9 0.4896112 0.9792224
Cl 1.95 5.500286E-02 5.500286E-02
SO4 13.6 0.1416667 0.2833334
NO3
HCO3 555 9.095804 9.095804

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.605042 2.186251 0.319 0.194
Ca/SO4 3.154412 7.555854 0.152 0.364
Na/Cl 101.5385 156.5832 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-
DUP12-GW

Sample Date 6/20/2017
Station CFMW-032
Location
Geology
Watertype Na-Ca-HCO3
Temperature (°C)
pH
Conductivity 10800 uS/cm

Sum of Anions 9.298017 meq/L
Sum of Cations 11.88291 meq/L
Balance 12.20388 %

Total dissolved solids 819.47 mg/L
Total hardness mg/l CaCO3
Alkalinity 8.964694 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 200 8.699521 8.699521
K 2.35 6.010491E-02 6.010491E-02
Ca 42.8 1.067918 2.135835
Mg 12 0.4937256 0.9874511
Cl 1.92 5.415666E-02 5.415666E-02
SO4 13.4 0.1395833 0.2791667
NO3
HCO3 547 8.964694 8.964694

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.566667 2.162978 0.319 0.194
Ca/SO4 3.19403 7.650753 0.152 0.364
Na/Cl 104.1667 160.6362 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-033-
GW

Sample Date 9/15/2016
Station CFMW-033
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 56500 uS/cm

Sum of Anions 4.733789 meq/L
Sum of Cations 5.957048 meq/L
Balance 11.44212 %

Total dissolved solids 395.634 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.195542 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 43.5 1.892146 1.892146
K 0.944 2.414427E-02 2.414427E-02
Ca 53.6 1.337392 2.674784
Mg 16.6 0.682987 1.365974
Cl 2.39 6.741376E-02 6.741376E-02
SO4 22.6 0.2354167 0.4708334
NO3
HCO3 256 4.195542 4.195542

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.228915 1.958151 0.319 0.194
Ca/SO4 2.371681 5.680957 0.152 0.364
Na/Cl 18.20084 28.06765 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-033-
GW

Sample Date 12/6/2016
Station CFMW-033
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 59900 uS/cm

Sum of Anions 4.78943 meq/L
Sum of Cations 5.703226 meq/L
Balance 8.70891 %

Total dissolved solids 395.48 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.343042 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 39.5 1.718156 1.718156
K 1.04 2.659962E-02 2.659962E-02
Ca 53.6 1.337392 2.674784
Mg 15.6 0.6418433 1.283687
Cl 1.94 5.472079E-02 5.472079E-02
SO4 18.8 0.1958333 0.3916667
NO3
HCO3 265 4.343042 4.343042

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.435897 2.083674 0.319 0.194
Ca/SO4 2.851064 6.829237 0.152 0.364
Na/Cl 20.36082 31.39859 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-033-
GW

Sample Date 3/21/2017
Station CFMW-033
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 333000 uS/cm

Sum of Anions 5.306761 meq/L
Sum of Cations 5.844826 meq/L
Balance 4.825012 %

Total dissolved solids 425.811 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.65443 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 37.9 1.648559 1.648559
K 0.891 2.278871E-02 2.278871E-02
Ca 55.6 1.387295 2.77459
Mg 17 0.6994445 1.398889
Cl 2.52 7.108062E-02 7.108062E-02
SO4 27.9 0.290625 0.58125
NO3
HCO3 284 4.65443 4.65443

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.270588 1.983424 0.319 0.194
Ca/SO4 1.992831 4.773487 0.152 0.364
Na/Cl 15.03968 23.19281 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-033-
GW

Sample Date 6/19/2017
Station CFMW-033
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 4730 uS/cm

Sum of Anions 4.046473 meq/L
Sum of Cations 5.052988 meq/L
Balance 11.06126 %

Total dissolved solids 342.236 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.80221 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 44.9 1.953043 1.953043
K 0.806 2.061471E-02 2.061471E-02
Ca 40.6 1.013025 2.026049
Mg 12.8 0.5266406 1.053281
Cl 1.68 4.738708E-02 4.738708E-02
SO4 9.45 0.0984375 0.196875
NO3
HCO3 232 3.80221 3.80221

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.171875 1.92356 0.319 0.194
Ca/SO4 4.296296 10.29104 0.152 0.364
Na/Cl 26.72619 41.21466 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-034-
GW

Sample Date 9/14/2016
Station CFMW-034
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 50900 uS/cm

Sum of Anions 4.501318 meq/L
Sum of Cations 5.440021 meq/L
Balance 9.442411 %

Total dissolved solids 372.528 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.162765 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 27.4 1.191834 1.191834
K 0.918 2.347928E-02 2.347928E-02
Ca 59.1 1.474625 2.949249
Mg 15.5 0.6377289 1.275458
Cl 1.81 5.105393E-02 5.105393E-02
SO4 13.8 0.14375 0.2875
NO3
HCO3 254 4.162765 4.162765

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.812903 2.312306 0.319 0.194
Ca/SO4 4.282609 10.25826 0.152 0.364
Na/Cl 15.13812 23.34462 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-034-
GW

Sample Date 12/13/2016
Station CFMW-034
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 67600 uS/cm

Sum of Anions 5.913666 meq/L
Sum of Cations 7.091877 meq/L
Balance 9.059304 %

Total dissolved solids 491.01 mg/L
Total hardness mg/l CaCO3
Alkalinity 5.63776 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 31.5 1.370175 1.370175
K 0.97 2.480926E-02 2.480926E-02
Ca 82.5 2.058486 4.116972
Mg 19.2 0.7899609 1.579922
Cl 1.14 3.215552E-02 3.215552E-02
SO4 11.7 0.121875 0.24375
NO3
HCO3 344 5.63776 5.63776

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.296875 2.605807 0.319 0.194
Ca/SO4 7.051282 16.89014 0.152 0.364
Na/Cl 27.63158 42.61087 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-034-
GW

Sample Date 3/21/2017
Station CFMW-034
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 394000 uS/cm

Sum of Anions 6.272721 meq/L
Sum of Cations 7.189838 meq/L
Balance 6.81235 %

Total dissolved solids 511.209 mg/L
Total hardness mg/l CaCO3
Alkalinity 5.867204 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 29.2 1.27013 1.27013
K 0.959 2.452792E-02 2.452792E-02
Ca 84 2.095913 4.191826
Mg 20.7 0.8516766 1.703353
Cl 3.15 8.885077E-02 8.885077E-02
SO4 15.2 0.1583333 0.3166667
NO3
HCO3 358 5.867204 5.867204

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.057971 2.460926 0.319 0.194
Ca/SO4 5.526316 13.23735 0.152 0.364
Na/Cl 9.269841 14.29509 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-034-
GW

Sample Date 6/19/2017
Station CFMW-034
Location
Geology
Watertype Na-Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 4980 uS/cm

Sum of Anions 4.236146 meq/L
Sum of Cations 5.661372 meq/L
Balance 14.39983 %

Total dissolved solids 368.102 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.080821 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 53.1 2.309723 2.309723
K 0.902 2.307006E-02 2.307006E-02
Ca 45.1 1.125306 2.250611
Mg 13.1 0.5389838 1.077968
Cl 1.57 4.428435E-02 4.428435E-02
SO4 5.33 5.552083E-02 0.1110417
NO3
HCO3 249 4.080821 4.080821

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.442748 2.087828 0.319 0.194
Ca/SO4 8.461538 20.26817 0.152 0.364
Na/Cl 33.82166 52.15664 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-035-
GW

Sample Date 9/14/2016
Station CFMW-035
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 70000 uS/cm

Sum of Anions 6.741404 meq/L
Sum of Cations 8.08116 meq/L
Balance 9.038622 %

Total dissolved solids 544.71 mg/L
Total hardness mg/l CaCO3
Alkalinity 5.932759 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 34.5 1.500667 1.500667
K 2.43 6.215104E-02 6.215104E-02
Ca 76.7 1.913768 3.827536
Mg 32.7 1.345402 2.690804
Cl 6.88 0.1940614 0.1940614
SO4 29.5 0.3072917 0.6145834
NO3
HCO3 362 5.932759 5.932759

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.345566 1.422451 0.319 0.194
Ca/SO4 2.6 6.227855 0.152 0.364
Na/Cl 5.014535 7.732953 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-035-
GW

Sample Date 12/13/2016
Station CFMW-035
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 74500 uS/cm

Sum of Anions 7.088927 meq/L
Sum of Cations 7.883367 meq/L
Balance 5.306066 %

Total dissolved solids 565.6 mg/L
Total hardness mg/l CaCO3
Alkalinity 6.457202 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 32.7 1.422372 1.422372
K 1.93 4.936276E-02 4.936276E-02
Ca 77.2 1.926244 3.852488
Mg 31.1 1.279572 2.559144
Cl 4.67 0.1317248 0.1317248
SO4 24 0.25 0.5
NO3
HCO3 394 6.457202 6.457202

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.482315 1.505381 0.319 0.194
Ca/SO4 3.216666 7.704976 0.152 0.364
Na/Cl 7.002141 10.79806 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-035-
GW

Sample Date 3/21/2017
Station CFMW-035
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 442000 uS/cm

Sum of Anions 7.570427 meq/L
Sum of Cations 8.341955 meq/L
Balance 4.848603 %

Total dissolved solids 599.67 mg/L
Total hardness mg/l CaCO3
Alkalinity 6.850534 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 32 1.391923 1.391923
K 1.89 0.0483397 0.0483397
Ca 79.6 1.986127 3.972254
Mg 35.6 1.464719 2.929438
Cl 5.58 0.1573928 0.1573928
SO4 27 0.28125 0.5625
NO3
HCO3 418 6.850534 6.850534

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.235955 1.355978 0.319 0.194
Ca/SO4 2.948148 7.061785 0.152 0.364
Na/Cl 5.734767 8.843628 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-035-
GW

Sample Date 6/20/2017
Station CFMW-035
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 7570 uS/cm

Sum of Anions 7.423722 meq/L
Sum of Cations 10.94796 meq/L
Balance 19.18301 %

Total dissolved solids 644.13 mg/L
Total hardness mg/l CaCO3
Alkalinity 6.981645 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 33.6 1.461519 1.461519
K 2.91 7.442779E-02 7.442779E-02
Ca 121 3.019113 6.038226
Mg 41 1.686896 3.373791
Cl 4.52 0.1274938 0.1274938
SO4 15.1 0.1572917 0.3145834
NO3
HCO3 426 6.981645 6.981645

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.95122 1.789745 0.319 0.194
Ca/SO4 8.013245 19.19436 0.152 0.364
Na/Cl 7.433628 11.46346 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-037-
GW

Sample Date 9/16/2016
Station CFMW-037
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 37600 uS/cm

Sum of Anions 3.408049 meq/L
Sum of Cations 4.02778 meq/L
Balance 8.334391 %

Total dissolved solids 276.607 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.146657 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 8.93 0.3884336 0.3884336
K 0.807 2.064028E-02 2.064028E-02
Ca 49.1 1.225111 2.450222
Mg 14.2 0.5842419 1.168484
Cl 2.76 0.0778502 0.0778502
SO4 8.81 9.177084E-02 0.1835417
NO3
HCO3 192 3.146657 3.146657

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.457747 2.096924 0.319 0.194
Ca/SO4 5.573212 13.34968 0.152 0.364
Na/Cl 3.235507 4.989501 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-037-
GW

Sample Date 12/8/2016
Station CFMW-037
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 40100 uS/cm

Sum of Anions 3.42188 meq/L
Sum of Cations 3.950979 meq/L
Balance 7.176306 %

Total dissolved solids 277.729 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.261379 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 9.55 0.4154021 0.4154021
K 0.789 0.0201799 0.0201799
Ca 46.7 1.165228 2.330456
Mg 14.4 0.5924706 1.184941
Cl 1.17 3.300171E-02 3.300171E-02
SO4 6.12 0.06375 0.1275
NO3
HCO3 199 3.261379 3.261379

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.243056 1.966727 0.319 0.194
Ca/SO4 7.630719 18.27809 0.152 0.364
Na/Cl 8.162394 12.58729 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-037-
GW

Sample Date 3/23/2017
Station CFMW-037
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 225000 uS/cm

Sum of Anions 3.747665 meq/L
Sum of Cations 3.870436 meq/L
Balance 1.611573 %

Total dissolved solids 294.833 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.490822 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 9.64 0.4193169 0.4193169
K 0.783 2.002645E-02 2.002645E-02
Ca 46 1.147762 2.295524
Mg 13.8 0.5677844 1.135569
Cl 2.03 5.725938E-02 5.725938E-02
SO4 9.58 9.979167E-02 0.1995833
NO3
HCO3 213 3.490822 3.490822

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.333333 2.021475 0.319 0.194
Ca/SO4 4.80167 11.50158 0.152 0.364
Na/Cl 4.748769 7.323113 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-037-
GW

Sample Date 6/20/2017
Station CFMW-037
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 4310 uS/cm

Sum of Anions 3.691493 meq/L
Sum of Cations 4.405903 meq/L
Balance 8.822718 %

Total dissolved solids 301.879 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.441656 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 16.2 0.7046613 0.7046613
K 0.869 2.222603E-02 2.222603E-02
Ca 48 1.197665 2.395329
Mg 15.6 0.6418433 1.283687
Cl 2.21 6.233658E-02 6.233658E-02
SO4 9 0.09375 0.1875
NO3
HCO3 210 3.441656 3.441656

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.076923 1.865977 0.319 0.194
Ca/SO4 5.333333 12.77509 0.152 0.364
Na/Cl 7.330317 11.30414 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-038-
GW

Sample Date 9/14/2016
Station CFMW-038
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 57900 uS/cm

Sum of Anions 5.081607 meq/L
Sum of Cations 6.014195 meq/L
Balance 8.404878 %

Total dissolved solids 418.74 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.65443 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 37.3 1.622461 1.622461
K 1.03 2.634386E-02 2.634386E-02
Ca 60.6 1.512052 3.024103
Mg 16.3 0.6706439 1.341288
Cl 2.81 7.926053E-02 7.926053E-02
SO4 16.7 0.1739583 0.3479167
NO3
HCO3 284 4.65443 4.65443

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.717792 2.254627 0.319 0.194
Ca/SO4 3.628742 8.692033 0.152 0.364
Na/Cl 13.27402 20.46997 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-038-
GW

Sample Date 12/9/2016
Station CFMW-038
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 56800 uS/cm

Sum of Anions 4.826485 meq/L
Sum of Cations 5.997064 meq/L
Balance 10.81511 %

Total dissolved solids 404.561 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.556097 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 36.5 1.587663 1.587663
K 0.961 2.457907E-02 2.457907E-02
Ca 60 1.497081 2.994162
Mg 16.9 0.6953301 1.39066
Cl 2.2 6.205451E-02 6.205451E-02
SO4 10 0.1041667 0.2083333
NO3
HCO3 278 4.556097 4.556097

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.550296 2.15305 0.319 0.194
Ca/SO4 6 14.37197 0.152 0.364
Na/Cl 16.59091 25.58497 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-038-
GW

Sample Date 3/24/2017
Station CFMW-038
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 305000 uS/cm

Sum of Anions 4.995588 meq/L
Sum of Cations 5.87909 meq/L
Balance 8.124393 %

Total dissolved solids 410.697 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.605263 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 35.7 1.552865 1.552865
K 0.947 0.024221 0.024221
Ca 59 1.472129 2.944259
Mg 16.5 0.6788726 1.357745
Cl 3.35 9.449209E-02 9.449209E-02
SO4 14.2 0.1479167 0.2958333
NO3
HCO3 281 4.605263 4.605263

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.575758 2.168491 0.319 0.194
Ca/SO4 4.15493 9.952424 0.152 0.364
Na/Cl 10.65672 16.43381 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-038-
GW

Sample Date 6/27/2017
Station CFMW-038
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 5760 uS/cm

Sum of Anions 5.115654 meq/L
Sum of Cations 6.456025 meq/L
Balance 11.5832 %

Total dissolved solids 429.32 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.736374 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 40.8 1.774702 1.774702
K 1.04 2.659962E-02 2.659962E-02
Ca 63.1 1.57443 3.14886
Mg 18.3 0.7529315 1.505863
Cl 3.18 8.969697E-02 8.969697E-02
SO4 13.9 0.1447917 0.2895833
NO3
HCO3 289 4.736374 4.736374

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.448087 2.091067 0.319 0.194
Ca/SO4 4.539568 10.87376 0.152 0.364
Na/Cl 12.83019 19.78553 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-040-
GW

Sample Date 9/14/2016
Station CFMW-040
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 55800 uS/cm

Sum of Anions 4.634848 meq/L
Sum of Cations 5.602814 meq/L
Balance 9.454952 %

Total dissolved solids 383.12 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.195542 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 34.7 1.509367 1.509367
K 1.18 3.018034E-02 3.018034E-02
Ca 55.7 1.38979 2.77958
Mg 15.6 0.6418433 1.283687
Cl 3.24 9.138937E-02 9.138937E-02
SO4 16.7 0.1739583 0.3479167
NO3
HCO3 256 4.195542 4.195542

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.570513 2.165311 0.319 0.194
Ca/SO4 3.335329 7.989212 0.152 0.364
Na/Cl 10.70988 16.51578 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-040-
GW

Sample Date 12/13/2016
Station CFMW-040
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 52200 uS/cm

Sum of Anions 4.426551 meq/L
Sum of Cations 5.365316 meq/L
Balance 9.587192 %

Total dissolved solids 366.87 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.064432 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 32.5 1.413672 1.413672
K 1.02 2.608809E-02 2.608809E-02
Ca 53.6 1.337392 2.674784
Mg 15.2 0.6253857 1.250771
Cl 2.35 6.628549E-02 6.628549E-02
SO4 14.2 0.1479167 0.2958333
NO3
HCO3 248 4.064432 4.064432

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.526316 2.138508 0.319 0.194
Ca/SO4 3.774648 9.041524 0.152 0.364
Na/Cl 13.82979 21.32702 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-040-
GW

Sample Date 3/30/2017
Station CFMW-040
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 299000 uS/cm

Sum of Anions 4.751336 meq/L
Sum of Cations 5.435236 meq/L
Balance 6.71374 %

Total dissolved solids 386.31 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.343042 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 31.9 1.387574 1.387574
K 1.04 2.659962E-02 2.659962E-02
Ca 53.7 1.339887 2.679775
Mg 16.3 0.6706439 1.341288
Cl 3.47 9.787688E-02 9.787688E-02
SO4 14.9 0.1552083 0.3104167
NO3
HCO3 265 4.343042 4.343042

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.294479 1.997912 0.319 0.194
Ca/SO4 3.604027 8.632831 0.152 0.364
Na/Cl 9.193084 14.17672 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-040-
GW

Sample Date 6/20/2017
Station CFMW-040
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 5740 uS/cm

Sum of Anions 5.205575 meq/L
Sum of Cations 6.538834 meq/L
Balance 11.35228 %

Total dissolved solids 434.32 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.605263 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 47.2 2.053087 2.053087
K 1.15 2.941304E-02 2.941304E-02
Ca 58.3 1.454664 2.909327
Mg 18.8 0.7735034 1.547007
Cl 2.67 7.531161E-02 7.531161E-02
SO4 25.2 0.2625 0.525
NO3
HCO3 281 4.605263 4.605263

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.101064 1.880617 0.319 0.194
Ca/SO4 2.313492 5.541575 0.152 0.364
Na/Cl 17.6779 27.26123 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-042-
GW

Sample Date 9/14/2016
Station CFMW-042
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 54300 uS/cm

Sum of Anions 4.744164 meq/L
Sum of Cations 6.062987 meq/L
Balance 12.20325 %

Total dissolved solids 397.55 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.129987 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 43.9 1.909545 1.909545
K 1.01 2.583233E-02 2.583233E-02
Ca 56 1.397275 2.794551
Mg 16.2 0.6665295 1.333059
Cl 2.94 8.292739E-02 8.292739E-02
SO4 25.5 0.265625 0.53125
NO3
HCO3 252 4.129987 4.129987

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.45679 2.096344 0.319 0.194
Ca/SO4 2.196079 5.260331 0.152 0.364
Na/Cl 14.93197 23.02671 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-042-
GW

Sample Date 6/20/2017
Station CFMW-042
Location
Geology
Watertype Na-Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 5870 uS/cm

Sum of Anions 5.29785 meq/L
Sum of Cations 6.491642 meq/L
Balance 10.1259 %

Total dissolved solids 440.9 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.605263 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 59.6 2.592457 2.592457
K 1.03 2.634386E-02 2.634386E-02
Ca 50.4 1.257548 2.515096
Mg 16.5 0.6788726 1.357745
Cl 2.47 6.967029E-02 6.967029E-02
SO4 29.9 0.3114583 0.6229167
NO3
HCO3 281 4.605263 4.605263

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.054546 1.852406 0.319 0.194
Ca/SO4 1.685619 4.037611 0.152 0.364
Na/Cl 24.12955 37.21037 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-043-
GW

Sample Date 9/13/2016
Station CFMW-043
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 56100 uS/cm

Sum of Anions 4.774101 meq/L
Sum of Cations 5.831497 meq/L
Balance 9.970163 %

Total dissolved solids 395.169 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.162765 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 44.2 1.922594 1.922594
K 0.999 2.555098E-02 2.555098E-02
Ca 51.6 1.287489 2.574979
Mg 15.9 0.6541864 1.308373
Cl 2.47 6.967029E-02 6.967029E-02
SO4 26 0.2708333 0.5416667
NO3
HCO3 254 4.162765 4.162765

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.245283 1.968077 0.319 0.194
Ca/SO4 1.984615 4.753807 0.152 0.364
Na/Cl 17.89474 27.59561 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-043-
GW

Sample Date 12/14/2016
Station CFMW-043
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 56200 uS/cm

Sum of Anions 4.668849 meq/L
Sum of Cations 5.536768 meq/L
Balance 8.504332 %

Total dissolved solids 384.64 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.22832 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 37.9 1.648559 1.648559
K 0.96 0.0245535 0.0245535
Ca 51.7 1.289985 2.579969
Mg 15.6 0.6418433 1.283687
Cl 1.88 0.0530284 0.0530284
SO4 18.6 0.19375 0.3875
NO3
HCO3 258 4.22832 4.22832

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.314103 2.009812 0.319 0.194
Ca/SO4 2.77957 6.657985 0.152 0.364
Na/Cl 20.15957 31.08824 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-043-
GW

Sample Date 3/20/2017
Station CFMW-043
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 307000 uS/cm

Sum of Anions 4.565315 meq/L
Sum of Cations 5.977932 meq/L
Balance 13.39831 %

Total dissolved solids 390.778 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.441375 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 41.7 1.81385 1.81385
K 0.988 2.526964E-02 2.526964E-02
Ca 55.4 1.382305 2.764609
Mg 16.7 0.6871014 1.374203
Cl 2.71 7.643987E-02 7.643987E-02
SO4 2.28 0.02375 0.0475
NO3
HCO3 271 4.441375 4.441375

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.317365 2.011791 0.319 0.194
Ca/SO4 24.29825 58.2023 0.152 0.364
Na/Cl 15.38745 23.72911 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-043-
GW

Sample Date 6/21/2017
Station CFMW-043
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 6190 uS/cm

Sum of Anions 5.597003 meq/L
Sum of Cations 6.793694 meq/L
Balance 9.657976 %

Total dissolved solids 460.17 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.851096 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 44.9 1.953043 1.953043
K 1.03 2.634386E-02 2.634386E-02
Ca 63 1.571935 3.14387
Mg 20.3 0.835219 1.670438
Cl 2.44 6.882409E-02 6.882409E-02
SO4 32.5 0.3385417 0.6770834
NO3
HCO3 296 4.851096 4.851096

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.103448 1.882063 0.319 0.194
Ca/SO4 1.938462 4.643253 0.152 0.364
Na/Cl 18.40164 28.37731 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-044-
GW

Sample Date 9/16/2016
Station CFMW-044
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 56600 uS/cm

Sum of Anions 4.9232 meq/L
Sum of Cations 5.813288 meq/L
Balance 8.290314 %

Total dissolved solids 403.348 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.293875 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 45 1.957392 1.957392
K 0.888 2.271198E-02 2.271198E-02
Ca 50.1 1.250062 2.500125
Mg 16.2 0.6665295 1.333059
Cl 2.96 8.349152E-02 8.349152E-02
SO4 26.2 0.2729167 0.5458333
NO3
HCO3 262 4.293875 4.293875

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.092592 1.875479 0.319 0.194
Ca/SO4 1.912214 4.580381 0.152 0.364
Na/Cl 15.2027 23.44421 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-044-
GW

Sample Date 12/9/2016
Station CFMW-044
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 66400 uS/cm

Sum of Anions 5.141649 meq/L
Sum of Cations 5.797367 meq/L
Balance 5.994304 %

Total dissolved solids 418.44 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.621652 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 48.1 2.092235 2.092235
K 1.98 5.064159E-02 5.064159E-02
Ca 45.2 1.127801 2.255602
Mg 17 0.6994445 1.398889
Cl 2.26 0.0637469 0.0637469
SO4 21.9 0.228125 0.45625
NO3
HCO3 282 4.621652 4.621652

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.658823 1.612424 0.319 0.194
Ca/SO4 2.063927 4.943784 0.152 0.364
Na/Cl 21.28319 32.82096 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-044-
GW

Sample Date 3/28/2017
Station CFMW-044
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 369000 uS/cm

Sum of Anions 5.470824 meq/L
Sum of Cations 5.822973 meq/L
Balance 3.11807 %

Total dissolved solids 434.138 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.65443 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 42.4 1.844299 1.844299
K 0.958 2.450234E-02 2.450234E-02
Ca 51.7 1.289985 2.579969
Mg 16.7 0.6871014 1.374203
Cl 2.28 6.431103E-02 6.431103E-02
SO4 36.1 0.3760417 0.7520833
NO3
HCO3 284 4.65443 4.65443

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.095808 1.87743 0.319 0.194
Ca/SO4 1.432133 3.43043 0.152 0.364
Na/Cl 18.59649 28.67779 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-044-
GW

Sample Date 6/21/2017
Station CFMW-044
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 7390 uS/cm

Sum of Anions 6.272836 meq/L
Sum of Cations 6.154757 meq/L
Balance -0.9501411 %

Total dissolved solids 493.18 mg/L
Total hardness mg/l CaCO3
Alkalinity 5.719704 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 50.6 2.200979 2.200979
K 3.21 8.210076E-02 8.210076E-02
Ca 45.1 1.125306 2.250611
Mg 19.7 0.8105329 1.621066
Cl 2.77 7.813226E-02 7.813226E-02
SO4 22.8 0.2375 0.475
NO3
HCO3 349 5.719704 5.719704

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.28934 1.388353 0.319 0.194
Ca/SO4 1.97807 4.738129 0.152 0.364
Na/Cl 18.26715 28.16991 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-044a-
GW

Sample Date 9/19/2016
Station CFMW-044a
Location
Geology
Watertype Ca-Na-HCO3
Temperature (°C)
pH
Conductivity 201000 uS/cm

Sum of Anions 7.363105 meq/L
Sum of Cations 9.557683 meq/L
Balance 12.96972 %

Total dissolved solids 625.821 mg/L
Total hardness mg/l CaCO3
Alkalinity 5.899981 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 40.7 1.770353 1.770353
K 1.66 4.245709E-02 4.245709E-02
Ca 155 3.867459 7.734917
Mg 0.121 4.978399E-03 9.956799E-03
Cl 5.34 0.1506232 0.1506232
SO4 63 0.65625 1.3125
NO3
HCO3 360 5.899981 5.899981

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1280.992 776.8478 0.319 0.194
Ca/SO4 2.460317 5.89327 0.152 0.364
Na/Cl 7.621723 11.75352 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-044a-
GW

Sample Date 12/19/2016
Station CFMW-044a
Location
Geology
Watertype Na-Ca-Mg-HCO3-SO4
Temperature (°C)
pH
Conductivity 31200 uS/cm

Sum of Anions 2.48743 meq/L
Sum of Cations 3.695832 meq/L
Balance 19.54313 %

Total dissolved solids 209.2 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.322579 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 38.7 1.683357 1.683357
K 1.12 2.864575E-02 2.864575E-02
Ca 24.6 0.6138031 1.227606
Mg 9.19 0.3781115 0.756223
Cl 2.89 8.151706E-02 8.151706E-02
SO4 52 0.5416667 1.083333
NO3
HCO3 80.7 1.322579 1.322579

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.676823 1.623339 0.319 0.194
Ca/SO4 0.4730769 1.133175 0.152 0.364
Na/Cl 13.391 20.65037 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-044a-
GW

Sample Date 3/21/2017
Station CFMW-044a
Location
Geology
Watertype Na-Ca-Mg-HCO3-SO4
Temperature (°C)
pH
Conductivity 261000 uS/cm

Sum of Anions 3.718618 meq/L
Sum of Cations 3.853587 meq/L
Balance 1.78242 %

Total dissolved solids 285.47 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.573047 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 38.7 1.683357 1.683357
K 0.9 0.0230189 0.0230189
Ca 23.9 0.5963371 1.192674
Mg 11.6 0.4772681 0.9545361
Cl 4.57 0.1289041 0.1289041
SO4 48.8 0.5083333 1.016667
NO3
HCO3 157 2.573047 2.573047

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.060345 1.24948 0.319 0.194
Ca/SO4 0.4897541 1.173122 0.152 0.364
Na/Cl 8.468271 13.05899 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-044a-
GW

Sample Date 6/23/2017
Station CFMW-044a
Location
Geology
Watertype Na-Ca-Mg-HCO3-SO4
Temperature (°C)
pH
Conductivity 4280 uS/cm

Sum of Anions 3.672384 meq/L
Sum of Cations 4.31264 meq/L
Balance 8.018203 %

Total dissolved solids 294.647 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.687769 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 44.7 1.944343 1.944343
K 0.987 2.524406E-02 2.524406E-02
Ca 27 0.6736863 1.347373
Mg 12.1 0.49784 0.9956799
Cl 3.96 0.1116981 0.1116981
SO4 41.9 0.4364583 0.8729167
NO3
HCO3 164 2.687769 2.687769

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.231405 1.353219 0.319 0.194
Ca/SO4 0.6443914 1.54353 0.152 0.364
Na/Cl 11.28788 17.40713 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-045-
GW

Sample Date 9/15/2016
Station CFMW-045
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 55200 uS/cm

Sum of Anions 4.724121 meq/L
Sum of Cations 5.683807 meq/L
Balance 9.220723 %

Total dissolved solids 389.176 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.162765 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 39 1.696407 1.696407
K 0.936 2.393966E-02 2.393966E-02
Ca 53.7 1.339887 2.679775
Mg 15.6 0.6418433 1.283687
Cl 2.84 8.010673E-02 8.010673E-02
SO4 23.1 0.240625 0.48125
NO3
HCO3 254 4.162765 4.162765

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.442308 2.087561 0.319 0.194
Ca/SO4 2.324675 5.568362 0.152 0.364
Na/Cl 13.7324 21.17683 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-045-
GW

Sample Date 12/14/2016
Station CFMW-045
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 59500 uS/cm

Sum of Anions 4.691048 meq/L
Sum of Cations 5.710882 meq/L
Balance 9.804277 %

Total dissolved solids 389.536 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.22832 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 40.7 1.770353 1.770353
K 0.986 2.521849E-02 2.521849E-02
Ca 52.9 1.319926 2.639853
Mg 15.5 0.6377289 1.275458
Cl 2.15 6.064418E-02 6.064418E-02
SO4 19.3 0.2010417 0.4020833
NO3
HCO3 258 4.22832 4.22832

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.412903 2.06973 0.319 0.194
Ca/SO4 2.740933 6.565436 0.152 0.364
Na/Cl 18.93023 29.19246 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-045-
GW

Sample Date 3/23/2017
Station CFMW-045
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 316000 uS/cm

Sum of Anions 5.094587 meq/L
Sum of Cations 5.173436 meq/L
Balance 0.7679021 %

Total dissolved solids 400.54 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.424986 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 36 1.565914 1.565914
K 0.86 2.199584E-02 2.199584E-02
Ca 48.6 1.212635 2.425271
Mg 14.1 0.5801275 1.160255
Cl 3.28 9.251763E-02 9.251763E-02
SO4 27.7 0.2885417 0.5770833
NO3
HCO3 270 4.424986 4.424986

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.446808 2.090291 0.319 0.194
Ca/SO4 1.754513 4.202635 0.152 0.364
Na/Cl 10.97561 16.92557 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-045-
GW

Sample Date 6/28/2017
Station CFMW-045
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 5690 uS/cm

Sum of Anions 5.244916 meq/L
Sum of Cations 6.562166 meq/L
Balance 11.15643 %

Total dissolved solids 438.52 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.588874 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 54.2 2.35757 2.35757
K 1.09 2.787845E-02 2.787845E-02
Ca 55.5 1.3848 2.769599
Mg 17.1 0.7035589 1.407118
Cl 2.43 6.854203E-02 6.854203E-02
SO4 28.2 0.29375 0.5875
NO3
HCO3 280 4.588874 4.588874

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.245614 1.968278 0.319 0.194
Ca/SO4 1.968085 4.714211 0.152 0.364
Na/Cl 22.30453 34.39598 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-045a-
GW

Sample Date 9/19/2016
Station CFMW-045a
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 39400 uS/cm

Sum of Anions 4.05247 meq/L
Sum of Cations 4.766883 meq/L
Balance 8.100522 %

Total dissolved solids 331.57 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.5236 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 31.1 1.352776 1.352776
K 2.3 5.882609E-02 5.882609E-02
Ca 45.8 1.142772 2.285543
Mg 13 0.5348694 1.069739
Cl 2.87 8.095292E-02 8.095292E-02
SO4 21.5 0.2239583 0.4479167
NO3
HCO3 215 3.5236 3.5236

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.523077 2.136543 0.319 0.194
Ca/SO4 2.130233 5.102608 0.152 0.364
Na/Cl 10.83624 16.71065 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-045a-
GW

Sample Date 12/9/2016
Station CFMW-045a
Location
Geology
Watertype Na-Mg-HCO3-SO4
Temperature (°C)
pH
Conductivity 25000 uS/cm

Sum of Anions 1.430218 meq/L
Sum of Cations 1.916246 meq/L
Balance 14.52362 %

Total dissolved solids 116.56 mg/L
Total hardness mg/l CaCO3
Alkalinity 0.7735531 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 27.7 1.204884 1.204884
K 3.59 9.181985E-02 9.181985E-02
Ca 4.5 0.1122811 0.2245621
Mg 4.8 0.1974902 0.3949805
Cl 7.77 0.2191652 0.2191652
SO4 21 0.21875 0.4375
NO3
HCO3 47.2 0.7735531 0.7735531

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 0.9374999 0.5685398 0.319 0.194
Ca/SO4 0.2142857 0.5132848 0.152 0.364
Na/Cl 3.564994 5.497604 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-045a-
GW

Sample Date 3/24/2017
Station CFMW-045a
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 289000 uS/cm

Sum of Anions 4.605492 meq/L
Sum of Cations 5.336741 meq/L
Balance 7.354976 %

Total dissolved solids 372.48 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.884154 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 31.6 1.374524 1.374524
K 1.56 3.989943E-02 3.989943E-02
Ca 53.7 1.339887 2.679775
Mg 15.1 0.6212714 1.242543
Cl 3.12 8.800457E-02 8.800457E-02
SO4 30.4 0.3166667 0.6333333
NO3
HCO3 237 3.884154 3.884154

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.556291 2.156686 0.319 0.194
Ca/SO4 1.766447 4.231223 0.152 0.364
Na/Cl 10.12821 15.61878 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-045a-
GW

Sample Date 6/23/2017
Station CFMW-045a
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 5430 uS/cm

Sum of Anions 4.964082 meq/L
Sum of Cations 5.619021 meq/L
Balance 6.188532 %

Total dissolved solids 400.99 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.359431 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 32.6 1.418022 1.418022
K 1.24 3.171493E-02 3.171493E-02
Ca 57 1.422227 2.844454
Mg 16.1 0.6624151 1.32483
Cl 2.75 7.756814E-02 7.756814E-02
SO4 25.3 0.2635417 0.5270833
NO3
HCO3 266 4.359431 4.359431

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.540373 2.147032 0.319 0.194
Ca/SO4 2.252964 5.396592 0.152 0.364
Na/Cl 11.85454 18.28098 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-047-
GW

Sample Date 9/14/2016
Station CFMW-047
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 30800 uS/cm

Sum of Anions 4.059892 meq/L
Sum of Cations 4.968528 meq/L
Balance 10.06418 %

Total dissolved solids 335.39 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.769433 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 18.5 0.8047057 0.8047057
K 1.2 3.069187E-02 3.069187E-02
Ca 57.1 1.424722 2.849444
Mg 15.6 0.6418433 1.283687
Cl 2.69 7.587574E-02 7.587574E-02
SO4 10.3 0.1072917 0.2145833
NO3
HCO3 230 3.769433 3.769433

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.660256 2.219735 0.319 0.194
Ca/SO4 5.543689 13.27896 0.152 0.364
Na/Cl 6.877323 10.60557 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-047-
GW

Sample Date 12/15/2016
Station CFMW-047
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 53200 uS/cm

Sum of Anions 4.344989 meq/L
Sum of Cations 5.222951 meq/L
Balance 9.176083 %

Total dissolved solids 359.553 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.162765 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 21.1 0.9177995 0.9177995
K 0.972 2.486042E-02 2.486042E-02
Ca 58.4 1.457159 2.914317
Mg 16.6 0.682987 1.365974
Cl 0.751 2.118315E-02 2.118315E-02
SO4 7.73 8.052084E-02 0.1610417
NO3
HCO3 254 4.162765 4.162765

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.518072 2.133508 0.319 0.194
Ca/SO4 7.554981 18.09667 0.152 0.364
Na/Cl 28.09587 43.32686 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-047-
GW

Sample Date 3/23/2017
Station CFMW-047
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 302000 uS/cm

Sum of Anions 4.759466 meq/L
Sum of Cations 4.953585 meq/L
Balance 1.998533 %

Total dissolved solids 378.457 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.457764 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 23.6 1.026543 1.026543
K 0.907 2.319794E-02 2.319794E-02
Ca 53 1.322421 2.644843
Mg 15.3 0.6295001 1.259
Cl 2.35 6.628549E-02 6.628549E-02
SO4 11.3 0.1177083 0.2354167
NO3
HCO3 272 4.457764 4.457764

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.464052 2.100748 0.319 0.194
Ca/SO4 4.690265 11.23473 0.152 0.364
Na/Cl 10.04255 15.4867 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-047-
GW

Sample Date 6/21/2017
Station CFMW-047
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 4840 uS/cm

Sum of Anions 3.966636 meq/L
Sum of Cations 4.705976 meq/L
Balance 8.525001 %

Total dissolved solids 326.229 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.80221 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 19.1 0.8308043 0.8308043
K 0.909 2.324909E-02 2.324909E-02
Ca 51.3 1.280004 2.560008
Mg 15.7 0.6459576 1.291915
Cl 1.9 5.359253E-02 5.359253E-02
SO4 5.32 5.541667E-02 0.1108333
NO3
HCO3 232 3.80221 3.80221

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.267516 1.98156 0.319 0.194
Ca/SO4 9.642857 23.09782 0.152 0.364
Na/Cl 10.05263 15.50224 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-049-
GW

Sample Date 9/21/2016
Station CFMW-049
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 39900 uS/cm

Sum of Anions 3.500267 meq/L
Sum of Cations 4.112071 meq/L
Balance 8.037008 %

Total dissolved solids 285.387 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.376101 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 10.1 0.4393258 0.4393258
K 0.857 2.191911E-02 2.191911E-02
Ca 47.6 1.187684 2.375368
Mg 15.5 0.6377289 1.275458
Cl 1.78 5.020774E-02 5.020774E-02
SO4 3.55 3.697917E-02 7.395834E-02
NO3
HCO3 206 3.376101 3.376101

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.070968 1.862365 0.319 0.194
Ca/SO4 13.40845 32.11765 0.152 0.364
Na/Cl 5.674158 8.750162 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-049-
GW

Sample Date 12/15/2016
Station CFMW-049
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 41500 uS/cm

Sum of Anions 3.53129 meq/L
Sum of Cations 4.086338 meq/L
Balance 7.286359 %

Total dissolved solids 287.66 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.441656 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 10.2 0.4436756 0.4436756
K 0.783 2.002645E-02 2.002645E-02
Ca 47.2 1.177704 2.355407
Mg 15.4 0.6336145 1.267229
Cl 0.637 0.0179676 0.0179676
SO4 3.44 3.583334E-02 7.166667E-02
NO3
HCO3 210 3.441656 3.441656

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.064935 1.858707 0.319 0.194
Ca/SO4 13.72093 32.86615 0.152 0.364
Na/Cl 16.01256 24.69309 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-049-
GW

Sample Date 3/23/2017
Station CFMW-049
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 205000 uS/cm

Sum of Anions 3.716785 meq/L
Sum of Cations 4.205445 meq/L
Balance 6.168217 %

Total dissolved solids 299.893 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.572767 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 10.3 0.4480254 0.4480254
K 0.803 2.053798E-02 2.053798E-02
Ca 48.5 1.21014 2.420281
Mg 16 0.6583008 1.316602
Cl 1.76 4.964361E-02 4.964361E-02
SO4 4.53 0.0471875 9.437501E-02
NO3
HCO3 218 3.572767 3.572767

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.03125 1.838279 0.319 0.194
Ca/SO4 10.7064 25.64536 0.152 0.364
Na/Cl 5.852273 9.024836 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-049-
GW

Sample Date 6/21/2017
Station CFMW-049
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 4410 uS/cm

Sum of Anions 3.719937 meq/L
Sum of Cations 4.216287 meq/L
Balance 6.254232 %

Total dissolved solids 300.496 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.589155 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 12.2 0.5306708 0.5306708
K 0.806 2.061471E-02 2.061471E-02
Ca 46.4 1.157743 2.315485
Mg 16.4 0.6747583 1.349517
Cl 1.66 4.682295E-02 4.682295E-02
SO4 4.03 4.197917E-02 8.395834E-02
NO3
HCO3 219 3.589155 3.589155

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.829268 1.715789 0.319 0.194
Ca/SO4 11.51365 27.57897 0.152 0.364
Na/Cl 7.349398 11.33356 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-DUP6-
GW

Sample Date 12/15/2016
Station CFMW-049
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 41500 uS/cm

Sum of Anions 3.514958 meq/L
Sum of Cations 4.086338 meq/L
Balance 7.516881 %

Total dissolved solids 286.662 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.425267 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 10.2 0.4436756 0.4436756
K 0.783 2.002645E-02 2.002645E-02
Ca 47.2 1.177704 2.355407
Mg 15.4 0.6336145 1.267229
Cl 0.639 1.802401E-02 1.802401E-02
SO4 3.44 3.583334E-02 7.166667E-02
NO3
HCO3 209 3.425267 3.425267

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.064935 1.858707 0.319 0.194
Ca/SO4 13.72093 32.86615 0.152 0.364
Na/Cl 15.96244 24.6158 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-049a-
GW

Sample Date 9/16/2016
Station CFMW-049a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 263000 uS/cm

Sum of Anions 7.07909 meq/L
Sum of Cations 11.50468 meq/L
Balance 23.81427 %

Total dissolved solids 672.201 mg/L
Total hardness mg/l CaCO3
Alkalinity 6.91609 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 25.2 1.09614 1.09614
K 19.7 0.5038583 0.5038583
Ca 198 4.940367 9.880733
Mg 0.291 1.197285E-02 2.394569E-02
Cl 2.3 6.487516E-02 6.487516E-02
SO4 4.71 0.0490625 0.098125
NO3
HCO3 422 6.91609 6.91609

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 680.4124 412.631 0.319 0.194
Ca/SO4 42.03822 100.6954 0.152 0.364
Na/Cl 10.95652 16.89614 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-049a-
GW

Sample Date 12/15/2016
Station CFMW-049a
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 30200 uS/cm

Sum of Anions 1.865977 meq/L
Sum of Cations 3.78109 meq/L
Balance 33.9134 %

Total dissolved solids 182.32 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.769994 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 12 0.5219713 0.5219713
K 3.48 8.900643E-02 8.900643E-02
Ca 41.1 1.0255 2.051001
Mg 13.6 0.5595556 1.119111
Cl 1.32 0.0372327 0.0372327
SO4 2.82 0.029375 0.05875
NO3
HCO3 108 1.769994 1.769994

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.022059 1.832705 0.319 0.194
Ca/SO4 14.57447 34.91065 0.152 0.364
Na/Cl 9.090909 14.01916 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-049a-
GW

Sample Date 3/23/2017
Station CFMW-049a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 895000 uS/cm

Sum of Anions 14.53514 meq/L
Sum of Cations 12.84069 meq/L
Balance -6.189573 %

Total dissolved solids 1149.505 mg/L
Total hardness mg/l CaCO3
Alkalinity 14.42218 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 20.4 0.8873512 0.8873512
K 10.8 0.2762268 0.2762268
Ca 233 5.813663 11.62733
Mg 0.605 0.024892 0.049784
Cl 2.04 5.754145E-02 5.754145E-02
SO4 2.66 2.770833E-02 5.541667E-02
NO3
HCO3 880 14.42218 14.42218

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 385.124 233.5555 0.319 0.194
Ca/SO4 87.59398 209.8164 0.152 0.364
Na/Cl 10 15.42108 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-049a-
GW

Sample Date 6/21/2017
Station CFMW-049a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 10500 uS/cm

Sum of Anions 5.226182 meq/L
Sum of Cations 6.092857 meq/L
Balance 7.656793 %

Total dissolved solids 433.88 mg/L
Total hardness mg/l CaCO3
Alkalinity 5.113317 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 13.7 0.5959172 0.5959172
K 3.75 0.0959121 0.0959121
Ca 86.3 2.153301 4.306602
Mg 13.3 0.5472125 1.094425
Cl 1.66 4.682295E-02 4.682295E-02
SO4 3.17 3.302084E-02 6.604167E-02
NO3
HCO3 312 5.113317 5.113317

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 6.488722 3.935036 0.319 0.194
Ca/SO4 27.22397 65.21038 0.152 0.364
Na/Cl 8.253012 12.72703 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-050-
GW

Sample Date 9/19/2016
Station CFMW-050
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 39200 uS/cm

Sum of Anions 3.478468 meq/L
Sum of Cations 4.12498 meq/L
Balance 8.502886 %

Total dissolved solids 285.98 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.408878 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 11.7 0.508922 0.508922
K 0.845 2.161219E-02 2.161219E-02
Ca 46.8 1.167723 2.335446
Mg 15.3 0.6295001 1.259
Cl 0.015 4.230989E-04 4.230989E-04
SO4 3.32 3.458333E-02 6.916667E-02
NO3
HCO3 208 3.408878 3.408878

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.058823 1.855 0.319 0.194
Ca/SO4 14.09639 33.76548 0.152 0.364
Na/Cl 780 1202.844 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-050-
GW

Sample Date 12/15/2016
Station CFMW-050
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 41500 uS/cm

Sum of Anions 3.487231 meq/L
Sum of Cations 4.079705 meq/L
Balance 7.829773 %

Total dissolved solids 284.823 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.392489 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 10.7 0.4654244 0.4654244
K 0.844 2.158662E-02 2.158662E-02
Ca 46.6 1.162733 2.325465
Mg 15.4 0.6336145 1.267229
Cl 0.759 2.140881E-02 2.140881E-02
SO4 3.52 3.666667E-02 7.333334E-02
NO3
HCO3 207 3.392489 3.392489

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.025974 1.835079 0.319 0.194
Ca/SO4 13.23864 31.71089 0.152 0.364
Na/Cl 14.0975 21.73986 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-050-
GW

Sample Date 3/23/2017
Station CFMW-050
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 211000 uS/cm

Sum of Anions 3.692556 meq/L
Sum of Cations 4.248945 meq/L
Balance 7.006098 %

Total dissolved solids 298.79 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.539989 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 9.69 0.4214918 0.4214918
K 0.82 2.097278E-02 2.097278E-02
Ca 49.4 1.232597 2.465193
Mg 16.3 0.6706439 1.341288
Cl 2.1 5.923384E-02 5.923384E-02
SO4 4.48 4.666667E-02 9.333333E-02
NO3
HCO3 216 3.539989 3.539989

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.030675 1.83793 0.319 0.194
Ca/SO4 11.02679 26.41278 0.152 0.364
Na/Cl 4.614286 7.115726 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-050-
GW

Sample Date 6/21/2017
Station CFMW-050
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 4590 uS/cm

Sum of Anions 3.88218 meq/L
Sum of Cations 4.492179 meq/L
Balance 7.284132 %

Total dissolved solids 315.12 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.736655 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 13 0.5654689 0.5654689
K 0.84 2.148431E-02 2.148431E-02
Ca 49.4 1.232597 2.465193
Mg 17.5 0.7200165 1.440033
Cl 1.71 4.823328E-02 4.823328E-02
SO4 4.67 4.864584E-02 9.729167E-02
NO3
HCO3 228 3.736655 3.736655

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.822857 1.7119 0.319 0.194
Ca/SO4 10.57816 25.33817 0.152 0.364
Na/Cl 7.602339 11.72363 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-053-
GW

Sample Date 9/14/2016
Station CFMW-053
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 53600 uS/cm

Sum of Anions 4.925118 meq/L
Sum of Cations 6.211573 meq/L
Balance 11.55149 %

Total dissolved solids 411.57 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.326653 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 44 1.913895 1.913895
K 1.07 2.736692E-02 2.736692E-02
Ca 58.2 1.452168 2.904337
Mg 16.6 0.682987 1.365974
Cl 2.9 8.179913E-02 8.179913E-02
SO4 24.8 0.2583333 0.5166667
NO3
HCO3 264 4.326653 4.326653

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.506024 2.126202 0.319 0.194
Ca/SO4 2.346774 5.621297 0.152 0.364
Na/Cl 15.17241 23.3975 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-053-
GW

Sample Date 12/12/2016
Station CFMW-053
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 57700 uS/cm

Sum of Anions 4.911477 meq/L
Sum of Cations 5.879354 meq/L
Balance 8.969443 %

Total dissolved solids 406.098 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.424986 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 41.9 1.82255 1.82255
K 0.918 2.347928E-02 2.347928E-02
Ca 55.1 1.374819 2.749638
Mg 15.6 0.6418433 1.283687
Cl 2.18 6.149038E-02 6.149038E-02
SO4 20.4 0.2125 0.425
NO3
HCO3 270 4.424986 4.424986

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.532051 2.141986 0.319 0.194
Ca/SO4 2.70098 6.469737 0.152 0.364
Na/Cl 19.22018 29.63959 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-053-
GW

Sample Date 6/28/2017
Station CFMW-053
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 5160 uS/cm

Sum of Anions 4.777771 meq/L
Sum of Cations 5.606676 meq/L
Balance 7.982173 %

Total dissolved solids 389.88 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.326653 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 28.6 1.244032 1.244032
K 0.92 2.353043E-02 2.353043E-02
Ca 57.6 1.437197 2.874395
Mg 17.8 0.7323596 1.464719
Cl 1.96 5.528492E-02 5.528492E-02
SO4 19 0.1979167 0.3958333
NO3
HCO3 264 4.326653 4.326653

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.235955 1.96242 0.319 0.194
Ca/SO4 3.031579 7.261629 0.152 0.364
Na/Cl 14.59184 22.50218 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-054-
GW

Sample Date 9/14/2016
Station CFMW-054
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 53400 uS/cm

Sum of Anions 4.831796 meq/L
Sum of Cations 6.036528 meq/L
Balance 11.0848 %

Total dissolved solids 402.65 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.293875 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 38.8 1.687707 1.687707
K 1.05 2.685539E-02 2.685539E-02
Ca 59.4 1.48211 2.96422
Mg 16.5 0.6788726 1.357745
Cl 2.6 7.333715E-02 7.333715E-02
SO4 22.3 0.2322917 0.4645833
NO3
HCO3 262 4.293875 4.293875

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.6 2.183193 0.319 0.194
Ca/SO4 2.663677 6.380384 0.152 0.364
Na/Cl 14.92308 23.01299 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-054-
GW

Sample Date 12/12/2016
Station CFMW-054
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 55800 uS/cm

Sum of Anions 4.829661 meq/L
Sum of Cations 5.804087 meq/L
Balance 9.163522 %

Total dissolved solids 399.111 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.343042 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 38.9 1.692057 1.692057
K 0.931 2.381178E-02 2.381178E-02
Ca 56.2 1.402266 2.804531
Mg 15.6 0.6418433 1.283687
Cl 2.48 6.995235E-02 6.995235E-02
SO4 20 0.2083333 0.4166667
NO3
HCO3 265 4.343042 4.343042

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.602564 2.184748 0.319 0.194
Ca/SO4 2.81 6.730875 0.152 0.364
Na/Cl 15.68548 24.18871 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-054-
GW

Sample Date 3/22/2017
Station CFMW-054
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 336000 uS/cm

Sum of Anions 5.195748 meq/L
Sum of Cations 5.945928 meq/L
Balance 6.7331 %

Total dissolved solids 420.72 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.474153 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 41.1 1.787752 1.787752
K 1 2.557656E-02 2.557656E-02
Ca 56.1 1.39977 2.799541
Mg 16.2 0.6665295 1.333059
Cl 3.72 0.1049285 0.1049285
SO4 29.6 0.3083333 0.6166667
NO3
HCO3 273 4.474153 4.474153

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.462963 2.100088 0.319 0.194
Ca/SO4 1.89527 4.539796 0.152 0.364
Na/Cl 11.04839 17.0378 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-054-
GW

Sample Date 6/21/2017
Station CFMW-054
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 5210 uS/cm

Sum of Anions 4.871933 meq/L
Sum of Cations 5.925581 meq/L
Balance 9.758246 %

Total dissolved solids 403.17 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.408597 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 36.4 1.583313 1.583313
K 1.02 2.608809E-02 2.608809E-02
Ca 57.8 1.442188 2.884376
Mg 17.4 0.715902 1.431804
Cl 1.95 5.500286E-02 5.500286E-02
SO4 19.6 0.2041667 0.4083334
NO3
HCO3 269 4.408597 4.408597

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.321839 2.014504 0.319 0.194
Ca/SO4 2.948979 7.063776 0.152 0.364
Na/Cl 18.66667 28.78601 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-056b-
GW

Sample Date 9/13/2016
Station CFMW-056b
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 49500 uS/cm

Sum of Anions 4.519399 meq/L
Sum of Cations 5.318029 meq/L
Balance 8.118288 %

Total dissolved solids 363.035 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.867766 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 9.45 0.4110524 0.4110524
K 0.925 2.365832E-02 2.365832E-02
Ca 69 1.721643 3.443286
Mg 17.5 0.7200165 1.440033
Cl 3.16 8.913284E-02 8.913284E-02
SO4 27 0.28125 0.5625
NO3
HCO3 236 3.867766 3.867766

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.942857 2.391116 0.319 0.194
Ca/SO4 2.555556 6.121397 0.152 0.364
Na/Cl 2.990506 4.611683 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-056b-
GW

Sample Date 12/12/2016
Station CFMW-056b
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 47000 uS/cm

Sum of Anions 4.15503 meq/L
Sum of Cations 4.830117 meq/L
Balance 7.513366 %

Total dissolved solids 337.621 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.900543 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 7 0.3044832 0.3044832
K 0.771 1.971953E-02 1.971953E-02
Ca 64.9 1.619342 3.238685
Mg 15.4 0.6336145 1.267229
Cl 1.88 0.0530284 0.0530284
SO4 9.67 0.1007292 0.2014583
NO3
HCO3 238 3.900543 3.900543

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.214286 2.555722 0.319 0.194
Ca/SO4 6.711479 16.0762 0.152 0.364
Na/Cl 3.723404 5.74189 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-056b-
GW

Sample Date 3/21/2017
Station CFMW-056b
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 256000 uS/cm

Sum of Anions 4.113633 meq/L
Sum of Cations 4.512227 meq/L
Balance 4.620918 %

Total dissolved solids 329.062 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.94971 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 3.49 0.1518067 0.1518067
K 0.692 1.769898E-02 1.769898E-02
Ca 61.3 1.529518 3.059035
Mg 15.6 0.6418433 1.283687
Cl 2.51 7.079855E-02 7.079855E-02
SO4 4.47 0.0465625 0.093125
NO3
HCO3 241 3.94971 3.94971

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.929487 2.383008 0.319 0.194
Ca/SO4 13.71365 32.8487 0.152 0.364
Na/Cl 1.390438 2.144206 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-056b-
GW

Sample Date 6/22/2017
Station CFMW-056b
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 5210 uS/cm

Sum of Anions 4.883934 meq/L
Sum of Cations 5.457845 meq/L
Balance 5.549448 %

Total dissolved solids 386.766 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.179153 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 9.81 0.4267115 0.4267115
K 0.806 2.061471E-02 2.061471E-02
Ca 69.9 1.744099 3.488198
Mg 18.5 0.7611603 1.522321
Cl 3.05 8.603011E-02 8.603011E-02
SO4 29.7 0.309375 0.61875
NO3
HCO3 255 4.179153 4.179153

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.778378 2.291369 0.319 0.194
Ca/SO4 2.353535 5.637492 0.152 0.364
Na/Cl 3.216394 4.960025 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-DUP7-
GW

Sample Date 3/21/2017
Station CFMW-056b
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 263000 uS/cm

Sum of Anions 4.112015 meq/L
Sum of Cations 4.551472 meq/L
Balance 5.072524 %

Total dissolved solids 329.73 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.94971 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 3.51 0.1526766 0.1526766
K 0.7 1.790359E-02 1.790359E-02
Ca 61.9 1.544488 3.088977
Mg 15.7 0.6459576 1.291915
Cl 2.46 6.938823E-02 6.938823E-02
SO4 4.46 4.645833E-02 9.291667E-02
NO3
HCO3 241 3.94971 3.94971

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.942675 2.391006 0.319 0.194
Ca/SO4 13.87892 33.24459 0.152 0.364
Na/Cl 1.426829 2.200324 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-059-
GW

Sample Date 9/15/2016
Station CFMW-059
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 56300 uS/cm

Sum of Anions 4.805108 meq/L
Sum of Cations 5.543976 meq/L
Balance 7.139456 %

Total dissolved solids 374.53 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.80221 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 20.6 0.8960508 0.8960508
K 1.15 2.941304E-02 2.941304E-02
Ca 69.3 1.729128 3.458257
Mg 14.1 0.5801275 1.160255
Cl 30.4 0.8574805 0.8574805
SO4 6.98 7.270834E-02 0.1454167
NO3
HCO3 232 3.80221 3.80221

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.914894 2.9806 0.319 0.194
Ca/SO4 9.928368 23.78171 0.152 0.364
Na/Cl 0.6776316 1.044981 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-059-
GW

Sample Date 12/12/2016
Station CFMW-059
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 55800 uS/cm

Sum of Anions 4.7888 meq/L
Sum of Cations 5.44498 meq/L
Balance 6.411897 %

Total dissolved solids 375.61 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.998876 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 15.2 0.6611636 0.6611636
K 1 2.557656E-02 2.557656E-02
Ca 72.1 1.798992 3.597984
Mg 14.1 0.5801275 1.160255
Cl 24.6 0.6938822 0.6938822
SO4 4.61 4.802084E-02 9.604167E-02
NO3
HCO3 244 3.998876 3.998876

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 5.113475 3.101028 0.319 0.194
Ca/SO4 15.63991 37.46274 0.152 0.364
Na/Cl 0.6178862 0.9528471 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-059-
GW

Sample Date 3/23/2017
Station CFMW-059
Location
Geology
Watertype Ca-HCO3-Cl
Temperature (°C)
pH
Conductivity 314000 uS/cm

Sum of Anions 6.670677 meq/L
Sum of Cations 5.387039 meq/L
Balance -10.64578 %

Total dissolved solids 441.21 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.94971 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 18.6 0.8090555 0.8090555
K 1.01 2.583233E-02 2.583233E-02
Ca 68.3 1.704177 3.408354
Mg 13.9 0.5718988 1.143798
Cl 91 2.5668 2.5668
SO4 7.4 7.708333E-02 0.1541667
NO3
HCO3 241 3.94971 3.94971

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.91367 2.979858 0.319 0.194
Ca/SO4 9.22973 22.10824 0.152 0.364
Na/Cl 0.2043956 0.3152 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-059-
GW

Sample Date 6/21/2017
Station CFMW-059
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 5340 uS/cm

Sum of Anions 4.844125 meq/L
Sum of Cations 5.650094 meq/L
Balance 7.680121 %

Total dissolved solids 378.73 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.867766 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 21.6 0.9395483 0.9395483
K 1.23 3.145917E-02 3.145917E-02
Ca 68.7 1.714157 3.428315
Mg 15.2 0.6253857 1.250771
Cl 30.7 0.8659425 0.8659425
SO4 5.3 5.520834E-02 0.1104167
NO3
HCO3 236 3.867766 3.867766

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.519737 2.74096 0.319 0.194
Ca/SO4 12.96226 31.04889 0.152 0.364
Na/Cl 0.7035831 1.085001 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-061-
GW

Sample Date 9/15/2016
Station CFMW-061
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 40700 uS/cm

Sum of Anions 3.570442 meq/L
Sum of Cations 4.231281 meq/L
Balance 8.470426 %

Total dissolved solids 289.867 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.343323 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 8.66 0.3766893 0.3766893
K 0.837 2.140758E-02 2.140758E-02
Ca 50.1 1.250062 2.500125
Mg 16.2 0.6665295 1.333059
Cl 2.35 6.628549E-02 6.628549E-02
SO4 7.72 8.041666E-02 0.1608333
NO3
HCO3 204 3.343323 3.343323

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.092592 1.875479 0.319 0.194
Ca/SO4 6.489637 15.54482 0.152 0.364
Na/Cl 3.685107 5.682832 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-061-
GW

Sample Date 12/7/2016
Station CFMW-061
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 52600 uS/cm

Sum of Anions 4.549172 meq/L
Sum of Cations 5.242368 meq/L
Balance 7.079533 %

Total dissolved solids 368.131 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.37582 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 11.4 0.4958727 0.4958727
K 0.871 2.227718E-02 2.227718E-02
Ca 60.7 1.514547 3.029094
Mg 20.6 0.8475623 1.695125
Cl 2.15 6.064418E-02 6.064418E-02
SO4 5.41 5.635417E-02 0.1127083
NO3
HCO3 267 4.37582 4.37582

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.946602 1.786945 0.319 0.194
Ca/SO4 11.21996 26.87551 0.152 0.364
Na/Cl 5.302325 8.176757 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-061-
GW

Sample Date 3/23/2017
Station CFMW-061
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 221000 uS/cm

Sum of Anions 3.701436 meq/L
Sum of Cations 3.842755 meq/L
Balance 1.873223 %

Total dissolved solids 291.774 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.556378 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 5.89 0.2562009 0.2562009
K 0.667 1.705956E-02 1.705956E-02
Ca 46.3 1.155247 2.310495
Mg 15.3 0.6295001 1.259
Cl 0.977 2.755784E-02 2.755784E-02
SO4 5.64 0.05875 0.1175
NO3
HCO3 217 3.556378 3.556378

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.026144 1.835182 0.319 0.194
Ca/SO4 8.20922 19.66378 0.152 0.364
Na/Cl 6.028659 9.296842 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-061-
GW

Sample Date 6/23/2017
Station CFMW-061
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 4130 uS/cm

Sum of Anions 3.814581 meq/L
Sum of Cations 4.285638 meq/L
Balance 5.815358 %

Total dissolved solids 306.292 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.703877 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 6.01 0.2614206 0.2614206
K 0.692 1.769898E-02 1.769898E-02
Ca 51.1 1.275014 2.550028
Mg 17.7 0.7282453 1.456491
Cl 1.48 4.174576E-02 4.174576E-02
SO4 3.31 3.447917E-02 6.895833E-02
NO3
HCO3 226 3.703877 3.703877

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.887005 1.750803 0.319 0.194
Ca/SO4 15.43807 36.97925 0.152 0.364
Na/Cl 4.060811 6.262208 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-DUP5-
GW

Sample Date 12/7/2016
Station CFMW-061
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 52600 uS/cm

Sum of Anions 4.532562 meq/L
Sum of Cations 5.182929 meq/L
Balance 6.694122 %

Total dissolved solids 366.221 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.359431 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 11.1 0.4828235 0.4828235
K 0.861 2.202142E-02 2.202142E-02
Ca 60.6 1.512052 3.024103
Mg 20.1 0.8269904 1.653981
Cl 2.12 5.979798E-02 5.979798E-02
SO4 5.44 5.666667E-02 0.1133333
NO3
HCO3 266 4.359431 4.359431

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.014925 1.828379 0.319 0.194
Ca/SO4 11.13971 26.68326 0.152 0.364
Na/Cl 5.235849 8.074244 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-064-
GW

Sample Date 9/15/2016
Station CFMW-064
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 40600 uS/cm

Sum of Anions 3.530334 meq/L
Sum of Cations 4.23996 meq/L
Balance 9.132541 %

Total dissolved solids 287.628 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.376101 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 9.02 0.3923484 0.3923484
K 0.948 2.424658E-02 2.424658E-02
Ca 47.1 1.175208 2.350417
Mg 17.9 0.736474 1.472948
Cl 2.1 5.923384E-02 5.923384E-02
SO4 4.56 0.0475 0.095
NO3
HCO3 206 3.376101 3.376101

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.631285 1.595723 0.319 0.194
Ca/SO4 10.32895 24.74123 0.152 0.364
Na/Cl 4.295238 6.623721 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-064-
GW

Sample Date 12/7/2016
Station CFMW-064
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 43400 uS/cm

Sum of Anions 4.536599 meq/L
Sum of Cations 4.331754 meq/L
Balance -2.309842 %

Total dissolved solids 350.712 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.392209 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 10.4 0.4523751 0.4523751
K 0.982 2.511618E-02 2.511618E-02
Ca 46.4 1.157743 2.315485
Mg 18.7 0.769389 1.538778
Cl 1.98 5.584906E-02 5.584906E-02
SO4 4.25 4.427084E-02 8.854167E-02
NO3
HCO3 268 4.392209 4.392209

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.481283 1.504756 0.319 0.194
Ca/SO4 10.91765 26.15136 0.152 0.364
Na/Cl 5.252525 8.099959 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-064-
GW

Sample Date 3/23/2017
Station CFMW-064
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 214000 uS/cm

Sum of Anions 3.767699 meq/L
Sum of Cations 4.020051 meq/L
Balance 3.240362 %

Total dissolved solids 297.214 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.572767 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 7.41 0.3223173 0.3223173
K 0.794 2.030779E-02 2.030779E-02
Ca 45 1.122811 2.245621
Mg 17.4 0.715902 1.431804
Cl 2.11 5.951591E-02 5.951591E-02
SO4 6.5 6.770834E-02 0.1354167
NO3
HCO3 218 3.572767 3.572767

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.586207 1.568386 0.319 0.194
Ca/SO4 6.923077 16.58305 0.152 0.364
Na/Cl 3.511848 5.415649 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-064-
GW

Sample Date 6/23/2017
Station CFMW-064
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 4310 uS/cm

Sum of Anions 4.065732 meq/L
Sum of Cations 4.541906 meq/L
Balance 5.531992 %

Total dissolved solids 325.124 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.900543 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 11.2 0.4871732 0.4871732
K 0.924 2.363274E-02 2.363274E-02
Ca 47.8 1.192674 2.385349
Mg 20 0.822876 1.645752
Cl 2.06 5.810558E-02 5.810558E-02
SO4 5.14 5.354167E-02 0.1070833
NO3
HCO3 238 3.900543 3.900543

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.39 1.449397 0.319 0.194
Ca/SO4 9.299611 22.27563 0.152 0.364
Na/Cl 5.436893 8.384275 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-
DUP14-GW

Sample Date 6/23/2017
Station CFMW-064
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 4310 uS/cm

Sum of Anions 3.929336 meq/L
Sum of Cations 4.514894 meq/L
Balance 6.934418 %

Total dissolved solids 316.455 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.769433 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 11.1 0.4828235 0.4828235
K 0.945 2.416985E-02 2.416985E-02
Ca 47.5 1.185189 2.370378
Mg 19.9 0.8187615 1.637523
Cl 1.88 0.0530284 0.0530284
SO4 5.13 0.0534375 0.106875
NO3
HCO3 230 3.769433 3.769433

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.386935 1.447539 0.319 0.194
Ca/SO4 9.259259 22.17897 0.152 0.364
Na/Cl 5.904255 9.104999 0.556 0.858
Cl/Br 287 648



Groundwater and Surface Water Data Summary Report 
Columbia Falls Aluminum Company, LLC 

ROUX ASSOCIATES, INC. 2476.0001Y.170/CVRS 

APPENDIX P-2 

Sample Summary Report of General Chemistry for 
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Sample Summary Report

Sample ID
CFMW-003a-
GW

Sample Date 9/20/2016
Station CFMW-003a
Location
Geology
Watertype Ca-Na-HCO3-SO4
Temperature (°C)
pH
Conductivity 28100 uS/cm

Sum of Anions 2.84271 meq/L
Sum of Cations 2.834534 meq/L
Balance -0.1440067 %

Total dissolved solids 214.45 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.83555 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 17.5 0.7612081 0.7612081
K 3.27 8.363535E-02 8.363535E-02
Ca 31 0.7734917 1.546983
Mg 5.38 0.2213536 0.4427073
Cl 8.6 0.2425767 0.2425767
SO4 36.7 0.3822917 0.7645833
NO3
HCO3 112 1.83555 1.83555

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 5.762082 3.494371 0.319 0.194
Ca/SO4 0.8446866 2.023303 0.152 0.364
Na/Cl 2.034884 3.13801 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-003a-
GW

Sample Date 12/12/2016
Station CFMW-003a
Location
Geology
Watertype Ca-Na-HCO3-SO4
Temperature (°C)
pH
Conductivity 31200 uS/cm

Sum of Anions 2.451961 meq/L
Sum of Cations 2.79803 meq/L
Balance 6.591808 %

Total dissolved solids 191.83 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.486467 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 19.5 0.8482034 0.8482034
K 4.96 0.1268597 0.1268597
Ca 28.5 0.7111134 1.422227
Mg 4.87 0.2003703 0.4007406
Cl 8.6 0.2425767 0.2425767
SO4 34.7 0.3614584 0.7229167
NO3
HCO3 90.7 1.486467 1.486467

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 5.852156 3.548996 0.319 0.194
Ca/SO4 0.8213257 1.967345 0.152 0.364
Na/Cl 2.267442 3.496639 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-003a-
GW

Sample Date 3/20/2017
Station CFMW-003a
Location
Geology
Watertype Ca-Na-HCO3
Temperature (°C)
pH
Conductivity 198000 uS/cm

Sum of Anions 2.638532 meq/L
Sum of Cations 2.783998 meq/L
Balance 2.682611 %

Total dissolved solids 204.38 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.96666 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 14.5 0.6307153 0.6307153
K 3.1 7.928734E-02 7.928734E-02
Ca 31.7 0.7909577 1.581915
Mg 5.98 0.2460399 0.4920798
Cl 8.9 0.2510387 0.2510387
SO4 20.2 0.2104167 0.4208333
NO3
HCO3 120 1.96666 1.96666

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 5.301003 3.214754 0.319 0.194
Ca/SO4 1.569307 3.759007 0.152 0.364
Na/Cl 1.629214 2.512423 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-003a-
GW

Sample Date 6/19/2017
Station CFMW-003a
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 2900 uS/cm

Sum of Anions 2.596141 meq/L
Sum of Cations 3.218681 meq/L
Balance 10.70608 %

Total dissolved solids 212.07 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.130549 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 14.2 0.617666 0.617666
K 2.32 5.933762E-02 5.933762E-02
Ca 36.9 0.9207047 1.841409
Mg 8.51 0.3501337 0.7002674
Cl 6.24 0.1760091 0.1760091
SO4 13.9 0.1447917 0.2895833
NO3
HCO3 130 2.130549 2.130549

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.336075 2.62958 0.319 0.194
Ca/SO4 2.654676 6.358824 0.152 0.364
Na/Cl 2.275641 3.509284 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-008a-
GW

Sample Date 9/15/2016
Station CFMW-008a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 490000 uS/cm

Sum of Anions 18.03078 meq/L
Sum of Cations 21.98534 meq/L
Balance 9.882406 %

Total dissolved solids 1544.294 mg/L
Total hardness mg/l CaCO3
Alkalinity 17.37217 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 49.6 2.157481 2.157481
K 18 0.4603781 0.4603781
Ca 388 9.681123 19.36225
Mg 0.0636 2.616746E-03 5.233491E-03
Cl 8.43 0.2377816 0.2377816
SO4 20.2 0.2104167 0.4208333
NO3
HCO3 1060 17.37217 17.37217

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 6100.628 3699.68 0.319 0.194
Ca/SO4 19.20792 46.0093 0.152 0.364
Na/Cl 5.883748 9.073373 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-008a-
GW

Sample Date 12/16/2016
Station CFMW-008a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 573000 uS/cm

Sum of Anions 21.88566 meq/L
Sum of Cations 24.99491 meq/L
Balance 6.632289 %

Total dissolved solids 1851.033 mg/L
Total hardness mg/l CaCO3
Alkalinity 21.63326 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 66.4 2.888241 2.888241
K 23.2 0.5933762 0.5933762
Ca 431 10.75403 21.50806
Mg 0.0636 2.616746E-03 5.233491E-03
Cl 4.93 0.1390585 0.1390585
SO4 5.44 5.666667E-02 0.1133333
NO3
HCO3 1320 21.63326 21.63326

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 6776.729 4109.696 0.319 0.194
Ca/SO4 79.22794 189.777 0.152 0.364
Na/Cl 13.46856 20.76997 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-008a-
GW

Sample Date 3/28/2017
Station CFMW-008a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 1800000 uS/cm

Sum of Anions 22.40676 meq/L
Sum of Cations 23.7848 meq/L
Balance 2.983313 %

Total dissolved solids 1854.692 mg/L
Total hardness mg/l CaCO3
Alkalinity 22.12493 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 53.2 2.314073 2.314073
K 19.9 0.5089735 0.5089735
Ca 420 10.47957 20.95913
Mg 0.0318 1.308373E-03 2.616746E-03
Cl 5.56 0.1568287 0.1568287
SO4 6 0.0625 0.125
NO3
HCO3 1350 22.12493 22.12493

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 13207.55 8009.617 0.319 0.194
Ca/SO4 70 167.673 0.152 0.364
Na/Cl 9.568346 14.75542 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-008a-
GW

Sample Date 6/28/2017
Station CFMW-008a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 56100 uS/cm

Sum of Anions 21.30316 meq/L
Sum of Cations 23.5664 meq/L
Balance 5.044057 %

Total dissolved solids 1783.486 mg/L
Total hardness mg/l CaCO3
Alkalinity 20.97771 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 63.5 2.762098 2.762098
K 19.1 0.4885123 0.4885123
Ca 407 10.1552 20.3104
Mg 0.0656 2.699033E-03 5.398066E-03
Cl 5.09 0.1435716 0.1435716
SO4 8.73 0.0909375 0.181875
NO3
HCO3 1280 20.97771 20.97771

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 6204.268 3762.532 0.319 0.194
Ca/SO4 46.62085 111.6723 0.152 0.364
Na/Cl 12.47544 19.23848 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-011a-
GW

Sample Date 9/20/2016
Station CFMW-011a
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 27100 uS/cm

Sum of Anions 2.538544 meq/L
Sum of Cations 2.887563 meq/L
Balance 6.432222 %

Total dissolved solids 204.15 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.163327 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 19.9 0.8656024 0.8656024
K 2.07 5.294348E-02 5.294348E-02
Ca 24.6 0.6138031 1.227606
Mg 9.01 0.3707056 0.7414113
Cl 4.07 0.1148008 0.1148008
SO4 12.5 0.1302083 0.2604167
NO3
HCO3 132 2.163327 2.163327

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.7303 1.65577 0.319 0.194
Ca/SO4 1.968 4.714008 0.152 0.364
Na/Cl 4.889435 7.540035 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-011a-
GW

Sample Date 12/14/2016
Station CFMW-011a
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 39200 uS/cm

Sum of Anions 2.736449 meq/L
Sum of Cations 2.944162 meq/L
Balance 3.656532 %

Total dissolved solids 222.7 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.605825 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 24.1 1.048292 1.048292
K 3.12 7.979886E-02 7.979886E-02
Ca 21.7 0.5414442 1.082888
Mg 8.91 0.3665912 0.7331824
Cl 1.13 3.187345E-02 3.187345E-02
SO4 4.74 0.049375 0.09875
NO3
HCO3 159 2.605825 2.605825

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.435466 1.47697 0.319 0.194
Ca/SO4 4.57806 10.96596 0.152 0.364
Na/Cl 21.32743 32.88921 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-011a-
GW

Sample Date 3/21/2017
Station CFMW-011a
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 211000 uS/cm

Sum of Anions 3.293991 meq/L
Sum of Cations 3.533811 meq/L
Balance 3.512401 %

Total dissolved solids 261.47 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.081101 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 10.9 0.4741239 0.4741239
K 1.43 3.657448E-02 3.657448E-02
Ca 37 0.9231998 1.8464
Mg 14.3 0.5883563 1.176713
Cl 1.07 3.018106E-02 3.018106E-02
SO4 8.77 9.135418E-02 0.1827084
NO3
HCO3 188 3.081101 3.081101

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.587413 1.569117 0.319 0.194
Ca/SO4 4.218928 10.10572 0.152 0.364
Na/Cl 10.18692 15.70932 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-011a-
GW

Sample Date 6/29/2017
Station CFMW-011a
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 3830 uS/cm

Sum of Anions 3.372434 meq/L
Sum of Cations 4.05062 meq/L
Balance 9.136219 %

Total dissolved solids 275.908 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.228601 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 9.74 0.4236667 0.4236667
K 1.85 4.731664E-02 4.731664E-02
Ca 43.7 1.090374 2.180748
Mg 17 0.6994445 1.398889
Cl 0.808 2.279093E-02 2.279093E-02
SO4 5.81 6.052084E-02 0.1210417
NO3
HCO3 197 3.228601 3.228601

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.570588 1.558914 0.319 0.194
Ca/SO4 7.521515 18.0165 0.152 0.364
Na/Cl 12.05445 18.58927 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-012a-
GW

Sample Date 9/15/2016
Station CFMW-012a
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 37800 uS/cm

Sum of Anions 3.403457 meq/L
Sum of Cations 3.925702 meq/L
Balance 7.125587 %

Total dissolved solids 277.232 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.277767 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 6.38 0.2775147 0.2775147
K 0.721 0.0184407 0.0184407
Ca 51.3 1.280004 2.560008
Mg 13 0.5348694 1.069739
Cl 0.571 1.610596E-02 1.610596E-02
SO4 5.26 5.479167E-02 0.1095833
NO3
HCO3 200 3.277767 3.277767

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.946154 2.393115 0.319 0.194
Ca/SO4 9.752851 23.36129 0.152 0.364
Na/Cl 11.17338 17.23056 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-012a-
GW

Sample Date 12/13/2016
Station CFMW-012a
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 39800 uS/cm

Sum of Anions 3.436495 meq/L
Sum of Cations 4.003279 meq/L
Balance 7.618294 %

Total dissolved solids 280.277 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.294156 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 6.49 0.2822995 0.2822995
K 0.767 1.961722E-02 1.961722E-02
Ca 52.9 1.319926 2.639853
Mg 12.9 0.530755 1.06151
Cl 1.73 4.879741E-02 4.879741E-02
SO4 4.49 4.677083E-02 9.354167E-02
NO3
HCO3 201 3.294156 3.294156

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.100775 2.486884 0.319 0.194
Ca/SO4 11.78174 28.22114 0.152 0.364
Na/Cl 3.751445 5.785132 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-012a-
GW

Sample Date 3/20/2017
Station CFMW-012a
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 193000 uS/cm

Sum of Anions 3.457298 meq/L
Sum of Cations 3.910004 meq/L
Balance 6.144804 %

Total dissolved solids 281.336 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.408878 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 6.13 0.2666403 0.2666403
K 0.796 2.035894E-02 2.035894E-02
Ca 51 1.272519 2.545037
Mg 13.1 0.5389838 1.077968
Cl 0.04 1.128264E-03 1.128264E-03
SO4 2.27 2.364583E-02 4.729167E-02
NO3
HCO3 208 3.408878 3.408878

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.89313 2.360959 0.319 0.194
Ca/SO4 22.46696 53.81577 0.152 0.364
Na/Cl 153.25 236.328 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-012a-
GW

Sample Date 6/20/2017
Station CFMW-012a
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 3950 uS/cm

Sum of Anions 3.484252 meq/L
Sum of Cations 4.076616 meq/L
Balance 7.834605 %

Total dissolved solids 284.577 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.376101 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 6.62 0.2879542 0.2879542
K 0.802 0.0205124 0.0205124
Ca 51.6 1.287489 2.574979
Mg 14.5 0.596585 1.19317
Cl 0.385 1.085954E-02 1.085954E-02
SO4 4.67 4.864584E-02 9.729167E-02
NO3
HCO3 206 3.376101 3.376101

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.558621 2.158099 0.319 0.194
Ca/SO4 11.04925 26.46659 0.152 0.364
Na/Cl 17.19481 26.51624 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-DUP2-
GW

Sample Date 9/15/2016
Station CFMW-012a
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 37800 uS/cm

Sum of Anions 3.478984 meq/L
Sum of Cations 3.892614 meq/L
Balance 5.611134 %

Total dissolved solids 281.026 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.343323 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 6.19 0.2692502 0.2692502
K 0.726 1.856858E-02 1.856858E-02
Ca 50.8 1.267528 2.535057
Mg 13 0.5348694 1.069739
Cl 0.57 1.607776E-02 1.607776E-02
SO4 5.74 5.979167E-02 0.1195833
NO3
HCO3 204 3.343323 3.343323

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.907692 2.369791 0.319 0.194
Ca/SO4 8.850175 21.19908 0.152 0.364
Na/Cl 10.85965 16.74675 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-019a-
GW

Sample Date 9/20/2016
Station CFMW-019a
Location
Geology
Watertype Na-Ca-HCO3
Temperature (°C)
pH
Conductivity 37400 uS/cm

Sum of Anions 4.025936 meq/L
Sum of Cations 3.499143 meq/L
Balance -7.000492 %

Total dissolved solids 318.06 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.638322 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 50.9 2.214028 2.214028
K 8.88 0.2271198 0.2271198
Ca 15.1 0.3767653 0.7535307
Mg 3.7 0.1522321 0.3044641
Cl 3.18 8.969697E-02 8.969697E-02
SO4 14.3 0.1489583 0.2979167
NO3
HCO3 222 3.638322 3.638322

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.081081 2.474941 0.319 0.194
Ca/SO4 1.055944 2.529334 0.152 0.364
Na/Cl 16.00629 24.68342 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-019a-
GW

Sample Date 12/14/2016
Station CFMW-019a
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 34200 uS/cm

Sum of Anions 3.199551 meq/L
Sum of Cations 3.701035 meq/L
Balance 7.267276 %

Total dissolved solids 258.97 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.015546 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 10 0.4349761 0.4349761
K 1.52 3.887637E-02 3.887637E-02
Ca 40.1 1.000549 2.001098
Mg 14.9 0.6130426 1.226085
Cl 1.08 3.046312E-02 3.046312E-02
SO4 7.37 7.677083E-02 0.1535417
NO3
HCO3 184 3.015546 3.015546

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.691275 1.632103 0.319 0.194
Ca/SO4 5.440977 13.03293 0.152 0.364
Na/Cl 9.259259 14.27877 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-019a-
GW

Sample Date 3/27/2017
Station CFMW-019a
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 199000 uS/cm

Sum of Anions 3.155219 meq/L
Sum of Cations 3.476644 meq/L
Balance 4.846677 %

Total dissolved solids 256.33 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.982768 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 22.2 0.9656469 0.9656469
K 2.77 7.084707E-02 7.084707E-02
Ca 30.1 0.7510355 1.502071
Mg 11.4 0.4690393 0.9380785
Cl 1.18 3.328378E-02 3.328378E-02
SO4 6.68 6.958333E-02 0.1391667
NO3
HCO3 182 2.982768 2.982768

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.640351 1.601221 0.319 0.194
Ca/SO4 4.505988 10.79332 0.152 0.364
Na/Cl 18.81356 29.01254 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-019a-
GW

Sample Date 6/26/2017
Station CFMW-019a
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 3460 uS/cm

Sum of Anions 3.099537 meq/L
Sum of Cations 3.62894 meq/L
Balance 7.868092 %

Total dissolved solids 255.737 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.96638 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 19.1 0.8308043 0.8308043
K 3.17 8.107769E-02 8.107769E-02
Ca 34 0.8483458 1.696692
Mg 12.4 0.5101831 1.020366
Cl 0.917 2.586545E-02 2.586545E-02
SO4 5.15 5.364583E-02 0.1072917
NO3
HCO3 181 2.96638 2.96638

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.741935 1.662826 0.319 0.194
Ca/SO4 6.601942 15.81382 0.152 0.364
Na/Cl 20.82879 32.12024 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-DUP9-
GW

Sample Date 3/27/2017
Station CFMW-019a
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 180000 uS/cm

Sum of Anions 3.303167 meq/L
Sum of Cations 4.170893 meq/L
Balance 11.60984 %

Total dissolved solids 291.17 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.113879 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 22.6 0.9830459 0.9830459
K 28.2 0.721259 0.721259
Ca 30.3 0.7560258 1.512052
Mg 11.6 0.4772681 0.9545361
Cl 1.74 4.907947E-02 4.907947E-02
SO4 6.73 7.010417E-02 0.1402083
NO3
HCO3 190 3.113879 3.113879

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.612069 1.584069 0.319 0.194
Ca/SO4 4.502229 10.78432 0.152 0.364
Na/Cl 12.98851 20.02967 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-025a-
GW

Sample Date 9/13/2016
Station CFMW-025a
Location
Geology
Watertype Mg-Ca-HCO3
Temperature (°C)
pH
Conductivity 38600 uS/cm

Sum of Anions 3.317329 meq/L
Sum of Cations 4.332813 meq/L
Balance 13.27406 %

Total dissolved solids 270.73 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.982768 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 8.85 0.3849538 0.3849538
K 2.09 5.345501E-02 5.345501E-02
Ca 38.3 0.9556366 1.911273
Mg 24.1 0.9915655 1.983131
Cl 1.89 5.331046E-02 5.331046E-02
SO4 13.5 0.140625 0.28125
NO3
HCO3 182 2.982768 2.982768

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1.589212 0.9637654 0.319 0.194
Ca/SO4 2.837037 6.795638 0.152 0.364
Na/Cl 4.68254 7.220981 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-025a-
GW

Sample Date 12/5/2016
Station CFMW-025a
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 115000 uS/cm

Sum of Anions 9.442129 meq/L
Sum of Cations 10.01541 meq/L
Balance 2.94631 %

Total dissolved solids 753.85 mg/L
Total hardness mg/l CaCO3
Alkalinity 9.177749 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 9.18 0.3993081 0.3993081
K 2.5 0.0639414 0.0639414
Ca 137 3.418334 6.836669
Mg 33 1.357745 2.715491
Cl 1.47 0.0414637 0.0414637
SO4 10.7 0.1114583 0.2229167
NO3
HCO3 560 9.177749 9.177749

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.151515 2.517655 0.319 0.194
Ca/SO4 12.80374 30.66917 0.152 0.364
Na/Cl 6.244898 9.630305 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-025a-
GW

Sample Date 3/24/2017
Station CFMW-025a
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 219000 uS/cm

Sum of Anions 3.680413 meq/L
Sum of Cations 4.15288 meq/L
Balance 6.031515 %

Total dissolved solids 289.32 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.310545 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 7.41 0.3223173 0.3223173
K 1.95 4.987429E-02 4.987429E-02
Ca 38 0.9481512 1.896302
Mg 22.9 0.942193 1.884386
Cl 1.96 5.528492E-02 5.528492E-02
SO4 15.1 0.1572917 0.3145834
NO3
HCO3 202 3.310545 3.310545

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1.659389 1.006324 0.319 0.194
Ca/SO4 2.516556 6.02798 0.152 0.364
Na/Cl 3.780612 5.830112 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-025a-
GW

Sample Date 6/22/2017
Station CFMW-025a
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 3930 uS/cm

Sum of Anions 3.669099 meq/L
Sum of Cations 4.961365 meq/L
Balance 14.97331 %

Total dissolved solids 304.09 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.359712 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 7.37 0.3205774 0.3205774
K 3.11 0.0795431 0.0795431
Ca 48.2 1.202655 2.40531
Mg 26.2 1.077968 2.155935
Cl 1.81 5.105393E-02 5.105393E-02
SO4 12.4 0.1291667 0.2583333
NO3
HCO3 205 3.359712 3.359712

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1.839695 1.115669 0.319 0.194
Ca/SO4 3.887097 9.310878 0.152 0.364
Na/Cl 4.071823 6.27919 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-032a-
GW

Sample Date 9/16/2016
Station CFMW-032a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 640000 uS/cm

Sum of Anions 27.14687 meq/L
Sum of Cations 33.00142 meq/L
Balance 9.733514 %

Total dissolved solids 2329.534 mg/L
Total hardness mg/l CaCO3
Alkalinity 27.04158 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 25.4 1.104839 1.104839
K 21.6 0.5524537 0.5524537
Ca 628 15.66945 31.33889
Mg 0.0636 2.616746E-03 5.233491E-03
Cl 1.65 4.654088E-02 4.654088E-02
SO4 2.82 0.029375 0.05875
NO3
HCO3 1650 27.04158 27.04158

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 9874.213 5988.142 0.319 0.194
Ca/SO4 222.695 533.4279 0.152 0.364
Na/Cl 15.39394 23.73911 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-032a-
GW

Sample Date 12/16/2016
Station CFMW-032a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 391000 uS/cm

Sum of Anions 13.07519 meq/L
Sum of Cations 13.24741 meq/L
Balance 0.6542677 %

Total dissolved solids 1062.719 mg/L
Total hardness mg/l CaCO3
Alkalinity 12.83246 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 11.9 0.5176215 0.5176215
K 3.86 9.872552E-02 9.872552E-02
Ca 253 6.312691 12.62538
Mg 0.069 2.838922E-03 5.677844E-03
Cl 2.15 6.064418E-02 6.064418E-02
SO4 8.74 9.104167E-02 0.1820833
NO3
HCO3 783 12.83246 12.83246

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3666.667 2223.623 0.319 0.194
Ca/SO4 28.94737 69.33848 0.152 0.364
Na/Cl 5.534883 8.535387 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-032a-
GW

Sample Date 3/29/2017
Station CFMW-032a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 1200000 uS/cm

Sum of Anions 20.49736 meq/L
Sum of Cations 22.5661 meq/L
Balance 4.803927 %

Total dissolved solids 1705.532 mg/L
Total hardness mg/l CaCO3
Alkalinity 20.32216 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 13.9 0.6046167 0.6046167
K 7.87 0.2012875 0.2012875
Ca 436 10.87879 21.75757
Mg 0.0318 1.308373E-03 2.616746E-03
Cl 1.92 5.415666E-02 5.415666E-02
SO4 5.81 6.052084E-02 0.1210417
NO3
HCO3 1240 20.32216 20.32216

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 13710.69 8314.745 0.319 0.194
Ca/SO4 75.04303 179.7528 0.152 0.364
Na/Cl 7.239583 11.16422 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-032a-
GW

Sample Date 6/27/2017
Station CFMW-032a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 51500 uS/cm

Sum of Anions 19.29964 meq/L
Sum of Cations 20.66761 meq/L
Balance 3.422731 %

Total dissolved solids 1599.649 mg/L
Total hardness mg/l CaCO3
Alkalinity 19.17494 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 17.7 0.7699077 0.7699077
K 16.2 0.4143403 0.4143403
Ca 390 9.731025 19.46205
Mg 0.259 1.065624E-02 2.131249E-02
Cl 1.4 3.948923E-02 3.948923E-02
SO4 4.09 4.260417E-02 8.520834E-02
NO3
HCO3 1170 19.17494 19.17494

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1505.792 913.1759 0.319 0.194
Ca/SO4 95.35452 228.4054 0.152 0.364
Na/Cl 12.64286 19.49665 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-044b-
GW

Sample Date 9/19/2016
Station CFMW-044b
Location
Geology
Watertype Mg-Ca-HCO3
Temperature (°C)
pH
Conductivity 25500 uS/cm

Sum of Anions 2.279258 meq/L
Sum of Cations 2.275506 meq/L

Balance
-8.238038E-

02
%

Total dissolved solids 172.946 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.163327 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 3.9 0.1696407 0.1696407
K 2.52 6.445293E-02 6.445293E-02
Ca 13.7 0.3418334 0.6836669
Mg 16.5 0.6788726 1.357745
Cl 3.5 9.872308E-02 9.872308E-02
SO4 0.826 8.604167E-03 1.720833E-02
NO3
HCO3 132 2.163327 2.163327

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 0.830303 0.503531 0.319 0.194
Ca/SO4 16.58596 39.72882 0.152 0.364
Na/Cl 1.114286 1.718349 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-044b-
GW

Sample Date 12/19/2016
Station CFMW-044b
Location
Geology
Watertype Mg-Ca-HCO3
Temperature (°C)
pH
Conductivity 30500 uS/cm

Sum of Anions 3.0585 meq/L
Sum of Cations 3.544568 meq/L
Balance 7.361241 %

Total dissolved solids 242.15 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.900824 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.06 0.1766003 0.1766003
K 1.44 3.683025E-02 3.683025E-02
Ca 31.3 0.7809771 1.561954
Mg 21.5 0.8845916 1.769183
Cl 2.03 5.725938E-02 5.725938E-02
SO4 4.82 5.020834E-02 0.1004167
NO3
HCO3 177 2.900824 2.900824

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1.455814 0.8828674 0.319 0.194
Ca/SO4 6.493775 15.55473 0.152 0.364
Na/Cl 2 3.084215 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-044b-
GW

Sample Date 3/24/2017
Station CFMW-044b
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 208000 uS/cm

Sum of Anions 3.544952 meq/L
Sum of Cations 3.851208 meq/L
Balance 4.140744 %

Total dissolved solids 277.99 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.408878 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.02 0.1748604 0.1748604
K 1.01 2.583233E-02 2.583233E-02
Ca 37.7 0.9406658 1.881332
Mg 21.5 0.8845916 1.769183
Cl 2.18 6.149038E-02 6.149038E-02
SO4 3.58 3.729167E-02 7.458334E-02
NO3
HCO3 208 3.408878 3.408878

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1.753488 1.06339 0.319 0.194
Ca/SO4 10.53073 25.22456 0.152 0.364
Na/Cl 1.844037 2.843703 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-044b-
GW

Sample Date 6/23/2017
Station CFMW-044b
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 4060 uS/cm

Sum of Anions 3.652735 meq/L
Sum of Cations 4.138577 meq/L
Balance 6.23568 %

Total dissolved solids 289.55 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.490822 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.84 0.2105284 0.2105284
K 1 2.557656E-02 2.557656E-02
Ca 41.1 1.0255 2.051001
Mg 22.5 0.9257354 1.851471
Cl 1.87 5.274633E-02 5.274633E-02
SO4 5.24 5.458333E-02 0.1091667
NO3
HCO3 213 3.490822 3.490822

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1.826667 1.107768 0.319 0.194
Ca/SO4 7.843512 18.78779 0.152 0.364
Na/Cl 2.588235 3.991338 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-053a-
GW

Sample Date 9/19/2016
Station CFMW-053a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 930000 uS/cm

Sum of Anions 38.2342 meq/L
Sum of Cations 52.11986 meq/L
Balance 15.36805 %

Total dissolved solids 3417.194 mg/L
Total hardness mg/l CaCO3
Alkalinity 38.0221 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 102 4.436756 4.436756
K 65.2 1.667592 1.667592
Ca 922 23.00514 46.01028
Mg 0.0636 2.616746E-03 5.233491E-03
Cl 6.36 0.1793939 0.1793939
SO4 1.57 1.635417E-02 3.270834E-02
NO3
HCO3 2320 38.0221 38.0221

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 14496.85 8791.508 0.319 0.194
Ca/SO4 587.2611 1406.684 0.152 0.364
Na/Cl 16.03773 24.73192 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-053a-
GW

Sample Date 12/19/2016
Station CFMW-053a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 552000 uS/cm

Sum of Anions 33.28387 meq/L
Sum of Cations 32.00895 meq/L
Balance -1.952615 %

Total dissolved solids 2680.784 mg/L
Total hardness mg/l CaCO3
Alkalinity 33.10545 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 47.5 2.066136 2.066136
K 13.5 0.3452836 0.3452836
Ca 593 14.79615 29.5923
Mg 0.0636 2.616746E-03 5.233491E-03
Cl 5.21 0.1469564 0.1469564
SO4 1.51 1.572917E-02 3.145833E-02
NO3
HCO3 2020 33.10545 33.10545

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 9323.898 5654.408 0.319 0.194
Ca/SO4 392.7152 940.6823 0.152 0.364
Na/Cl 9.117083 14.05952 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-053a-
GW

Sample Date 3/27/2017
Station CFMW-053a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 2300000 uS/cm

Sum of Anions 33.86773 meq/L
Sum of Cations 33.69478 meq/L
Balance -0.2559919 %

Total dissolved solids 2749.352 mg/L
Total hardness mg/l CaCO3
Alkalinity 33.43323 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 92.7 4.032228 4.032228
K 12.4 0.3171493 0.3171493
Ca 588 14.67139 29.34278
Mg 0.0318 1.308373E-03 2.616746E-03
Cl 13.1 0.3695064 0.3695064
SO4 3.12 0.0325 0.065
NO3
HCO3 2040 33.43323 33.43323

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 18490.56 11213.46 0.319 0.194
Ca/SO4 188.4615 451.4275 0.152 0.364
Na/Cl 7.076335 10.91247 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-053a-
GW

Sample Date 6/28/2017
Station CFMW-053a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 71500 uS/cm

Sum of Anions 30.35826 meq/L
Sum of Cations 31.67739 meq/L
Balance 2.126403 %

Total dissolved solids 2491.742 mg/L
Total hardness mg/l CaCO3
Alkalinity 30.15546 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 31.2 1.357125 1.357125
K 10.8 0.2762268 0.2762268
Ca 602 15.02071 30.04142
Mg 0.0318 1.308373E-03 2.616746E-03
Cl 5.72 0.1613417 0.1613417
SO4 1.99 2.072917E-02 4.145833E-02
NO3
HCO3 1840 30.15546 30.15546

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 18930.82 11480.45 0.319 0.194
Ca/SO4 302.5126 724.6171 0.152 0.364
Na/Cl 5.454546 8.411497 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-056-
GW

Sample Date 9/20/2016
Station CFMW-056
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 37900 uS/cm

Sum of Anions 3.483422 meq/L
Sum of Cations 4.187535 meq/L
Balance 9.17894 %

Total dissolved solids 284.059 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.376101 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.1 0.1783402 0.1783402
K 1.57 0.0401552 0.0401552
Ca 48.7 1.215131 2.430261
Mg 18.7 0.769389 1.538778
Cl 0.459 1.294683E-02 1.294683E-02
SO4 4.53 0.0471875 9.437501E-02
NO3
HCO3 206 3.376101 3.376101

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.604278 1.579345 0.319 0.194
Ca/SO4 10.75055 25.75111 0.152 0.364
Na/Cl 8.932462 13.77482 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-056-
GW

Sample Date 12/13/2016
Station CFMW-056
Location
Geology
Watertype Mg-Ca-HCO3
Temperature (°C)
pH
Conductivity 12000 uS/cm

Sum of Anions 0.9413592 meq/L
Sum of Cations 1.092073 meq/L
Balance 7.411807 %

Total dissolved solids 73.64 mg/L
Total hardness mg/l CaCO3
Alkalinity 0.8440251 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.59 0.199654 0.199654
K 1.59 4.066673E-02 4.066673E-02
Ca 4.8 0.1197665 0.2395329
Mg 7.44 0.3061098 0.6122197
Cl 2.69 7.587574E-02 7.587574E-02
SO4 1.03 1.072917E-02 2.145833E-02
NO3
HCO3 51.5 0.8440251 0.8440251

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 0.6451613 0.3912532 0.319 0.194
Ca/SO4 4.660194 11.1627 0.152 0.364
Na/Cl 1.70632 2.631329 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-056-
GW

Sample Date 3/22/2017
Station CFMW-056
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 211000 uS/cm

Sum of Anions 3.757007 meq/L
Sum of Cations 4.095235 meq/L
Balance 4.307409 %

Total dissolved solids 299.077 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.638322 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 3.98 0.1731205 0.1731205
K 1.53 3.913214E-02 3.913214E-02
Ca 47.8 1.192674 2.385349
Mg 18.2 0.7488171 1.497634
Cl 0.367 1.035182E-02 1.035182E-02
SO4 5.2 5.416667E-02 0.1083333
NO3
HCO3 222 3.638322 3.638322

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.626374 1.592744 0.319 0.194
Ca/SO4 9.192307 22.0186 0.152 0.364
Na/Cl 10.84469 16.72367 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-056-
GW

Sample Date 6/22/2017
Station CFMW-056
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 3990 uS/cm

Sum of Anions 3.654265 meq/L
Sum of Cations 4.26488 meq/L
Balance 7.710618 %

Total dissolved solids 295.717 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.556378 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.25 0.1848648 0.1848648
K 1.57 0.0401552 0.0401552
Ca 48.8 1.217626 2.435251
Mg 19.5 0.802304 1.604608
Cl 0.287 8.095292E-03 8.095292E-03
SO4 4.31 4.489584E-02 8.979167E-02
NO3
HCO3 217 3.556378 3.556378

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.502564 1.517661 0.319 0.194
Ca/SO4 11.32251 27.12113 0.152 0.364
Na/Cl 14.80836 22.83609 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-DUP3-
GW

Sample Date 9/20/2016
Station CFMW-056
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 37900 uS/cm

Sum of Anions 3.47928 meq/L
Sum of Cations 4.270464 meq/L
Balance 10.20917 %

Total dissolved solids 285.386 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.376101 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.28 0.1861698 0.1861698
K 1.59 4.066673E-02 4.066673E-02
Ca 49.7 1.240082 2.480164
Mg 19 0.7817321 1.563464
Cl 0.386 1.088775E-02 1.088775E-02
SO4 4.43 4.614583E-02 9.229167E-02
NO3
HCO3 206 3.376101 3.376101

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.615789 1.586326 0.319 0.194
Ca/SO4 11.21896 26.87311 0.152 0.364
Na/Cl 11.08808 17.09902 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-056a-
GW

Sample Date 9/20/2016
Station CFMW-056a
Location
Geology
Watertype Na-Ca-SO4-HCO3
Temperature (°C)
pH
Conductivity 29800 uS/cm

Sum of Anions 4.447114 meq/L
Sum of Cations 2.980491 meq/L
Balance -19.74556 %

Total dissolved solids 295.87 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.933883 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 26.7 1.161386 1.161386
K 10.8 0.2762268 0.2762268
Ca 18.6 0.4640951 0.9281901
Mg 7.47 0.3073442 0.6146883
Cl 17.9 0.504898 0.504898
SO4 96.4 1.004167 2.008333
NO3
HCO3 118 1.933883 1.933883

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.48996 1.510017 0.319 0.194
Ca/SO4 0.1929461 0.4621693 0.152 0.364
Na/Cl 1.49162 2.300239 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-056a-
GW

Sample Date 12/6/2016
Station CFMW-056a
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 29800 uS/cm

Sum of Anions 2.53301 meq/L
Sum of Cations 3.12678 meq/L
Balance 10.49103 %

Total dissolved solids 207.43 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.983049 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 18.3 0.7960062 0.7960062
K 6.16 0.1575516 0.1575516
Ca 26.4 0.6587155 1.317431
Mg 10.4 0.4278955 0.855791
Cl 3.47 9.787688E-02 9.787688E-02
SO4 21.7 0.2260417 0.4520833
NO3
HCO3 121 1.983049 1.983049

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.538462 1.539431 0.319 0.194
Ca/SO4 1.21659 2.914133 0.152 0.364
Na/Cl 5.273775 8.13273 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-056a-
GW

Sample Date 3/30/2017
Station CFMW-056a
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 199000 uS/cm

Sum of Anions 3.221561 meq/L
Sum of Cations 3.680561 meq/L
Balance 6.650124 %

Total dissolved solids 259.98 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.064713 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 9.29 0.4040928 0.4040928
K 2.67 6.828941E-02 6.828941E-02
Ca 38.4 0.9581317 1.916263
Mg 15.7 0.6459576 1.291915
Cl 1.72 4.851534E-02 4.851534E-02
SO4 5.2 5.416667E-02 0.1083333
NO3
HCO3 187 3.064713 3.064713

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.44586 1.483273 0.319 0.194
Ca/SO4 7.384616 17.68859 0.152 0.364
Na/Cl 5.401163 8.329175 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-056a-
GW

Sample Date 6/22/2017
Station CFMW-056a
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 3150 uS/cm

Sum of Anions 2.790767 meq/L
Sum of Cations 3.582341 meq/L
Balance 12.42054 %

Total dissolved solids 235.97 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.638603 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 17.8 0.7742574 0.7742574
K 7.65 0.1956607 0.1956607
Ca 29.1 0.7260842 1.452168
Mg 14.1 0.5801275 1.160255
Cl 2.78 7.841433E-02 7.841433E-02
SO4 3.54 0.036875 0.07375
NO3
HCO3 161 2.638603 2.638603

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.06383 1.251594 0.319 0.194
Ca/SO4 8.220339 19.69042 0.152 0.364
Na/Cl 6.402877 9.873927 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-DUP4-
GW

Sample Date 12/6/2016
Station CFMW-056a
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 29800 uS/cm

Sum of Anions 2.593379 meq/L
Sum of Cations 3.193983 meq/L
Balance 10.37785 %

Total dissolved solids 212.46 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.048605 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 18.2 0.7916565 0.7916565
K 6.5 0.1662476 0.1662476
Ca 27 0.6736863 1.347373
Mg 10.8 0.444353 0.888706
Cl 3.36 9.477416E-02 9.477416E-02
SO4 21.6 0.225 0.45
NO3
HCO3 125 2.048605 2.048605

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.5 1.516106 0.319 0.194
Ca/SO4 1.25 2.994161 0.152 0.364
Na/Cl 5.416667 8.353084 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-057-
GW

Sample Date 9/19/2016
Station CFMW-057
Location
Geology
Watertype Mg-Ca-HCO3
Temperature (°C)
pH
Conductivity 21200 uS/cm

Sum of Anions 2.099368 meq/L
Sum of Cations 2.51188 meq/L
Balance 8.94579 %

Total dissolved solids 168.957 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.064993 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 3.7 0.1609412 0.1609412
K 1.73 4.424745E-02 4.424745E-02
Ca 20.5 0.5115026 1.023005
Mg 15.6 0.6418433 1.283687
Cl 0.63 1.777015E-02 1.777015E-02
SO4 0.797 8.302083E-03 1.660417E-02
NO3
HCO3 126 2.064993 2.064993

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1.314103 0.7969276 0.319 0.194
Ca/SO4 25.72146 61.61136 0.152 0.364
Na/Cl 5.873016 9.056824 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-057-
GW

Sample Date 12/5/2016
Station CFMW-057
Location
Geology
Watertype Mg-Ca-HCO3
Temperature (°C)
pH
Conductivity 26000 uS/cm

Sum of Anions 2.132926 meq/L
Sum of Cations 2.468543 meq/L
Balance 7.29369 %

Total dissolved solids 170.058 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.097771 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 3.8 0.1652909 0.1652909
K 1.69 4.322439E-02 4.322439E-02
Ca 19.4 0.4840561 0.9681122
Mg 15.7 0.6459576 1.291915
Cl 0.62 1.748809E-02 1.748809E-02
SO4 0.848 8.833334E-03 1.766667E-02
NO3
HCO3 128 2.097771 2.097771

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1.235669 0.7493621 0.319 0.194
Ca/SO4 22.87736 54.7988 0.152 0.364
Na/Cl 6.129032 9.451628 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-057-
GW

Sample Date 3/29/2017
Station CFMW-057
Location
Geology
Watertype Mg-Ca-HCO3
Temperature (°C)
pH
Conductivity 128000 uS/cm

Sum of Anions 2.661444 meq/L
Sum of Cations 2.964103 meq/L
Balance 5.380077 %

Total dissolved solids 209.513 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.638603 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 3.85 0.1674658 0.1674658
K 1.82 4.654934E-02 4.654934E-02
Ca 21.8 0.5439394 1.087879
Mg 20.2 0.8311048 1.66221
Cl 0.716 2.019592E-02 2.019592E-02
SO4 0.127 1.322917E-03 2.645833E-03
NO3
HCO3 161 2.638603 2.638603

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1.079208 0.6544775 0.319 0.194
Ca/SO4 171.6535 411.1667 0.152 0.364
Na/Cl 5.377095 8.292059 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-057-
GW

Sample Date 6/28/2017
Station CFMW-057
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 3940 uS/cm

Sum of Anions 3.684471 meq/L
Sum of Cations 4.245728 meq/L
Balance 7.077469 %

Total dissolved solids 295.004 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.589155 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 5.88 0.2557659 0.2557659
K 2.36 6.036068E-02 6.036068E-02
Ca 39.5 0.9855782 1.971156
Mg 23.8 0.9792224 1.958445
Cl 0.314 8.856871E-03 8.856871E-03
SO4 4.15 4.322917E-02 8.645834E-02
NO3
HCO3 219 3.589155 3.589155

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1.659664 1.006491 0.319 0.194
Ca/SO4 9.518072 22.79892 0.152 0.364
Na/Cl 18.72611 28.87769 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-
DUP11-GW

Sample Date 3/29/2017
Station CFMW-057
Location
Geology
Watertype Mg-Ca-HCO3
Temperature (°C)
pH
Conductivity 127000 uS/cm

Sum of Anions 2.645056 meq/L
Sum of Cations 2.964103 meq/L
Balance 5.687977 %

Total dissolved solids 208.513 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.622214 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 3.85 0.1674658 0.1674658
K 1.82 4.654934E-02 4.654934E-02
Ca 21.8 0.5439394 1.087879
Mg 20.2 0.8311048 1.66221
Cl 0.716 2.019592E-02 2.019592E-02
SO4 0.127 1.322917E-03 2.645833E-03
NO3
HCO3 160 2.622214 2.622214

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 1.079208 0.6544775 0.319 0.194
Ca/SO4 171.6535 411.1667 0.152 0.364
Na/Cl 5.377095 8.292059 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-057a-
GW

Sample Date 9/19/2016
Station CFMW-057a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 832000 uS/cm

Sum of Anions 30.68964 meq/L
Sum of Cations 31.55387 meq/L
Balance 1.388459 %

Total dissolved solids 2514.864 mg/L
Total hardness mg/l CaCO3
Alkalinity 30.48324 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 48.1 2.092235 2.092235
K 18.1 0.4629357 0.4629357
Ca 581 14.49673 28.99346
Mg 0.0636 2.616746E-03 5.233491E-03
Cl 6.52 0.183907 0.183907
SO4 1.08 0.01125 0.0225
NO3
HCO3 1860 30.48324 30.48324

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 9135.22 5539.985 0.319 0.194
Ca/SO4 537.963 1288.598 0.152 0.364
Na/Cl 7.3773 11.37659 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-057a-
GW

Sample Date 12/16/2016
Station CFMW-057a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 289000 uS/cm

Sum of Anions 19.79703 meq/L
Sum of Cations 18.56464 meq/L
Balance -3.212559 %

Total dissolved solids 1583.754 mg/L
Total hardness mg/l CaCO3
Alkalinity 19.6666 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 28.2 1.226633 1.226633
K 6.5 0.1662476 0.1662476
Ca 344 8.583263 17.16653
Mg 0.0636 2.616746E-03 5.233491E-03
Cl 3.59 0.1012617 0.1012617
SO4 1.4 1.458333E-02 2.916667E-02
NO3
HCO3 1200 19.6666 19.6666

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 5408.805 3280.129 0.319 0.194
Ca/SO4 245.7143 588.5667 0.152 0.364
Na/Cl 7.855154 12.11349 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-057a-
GW

Sample Date 3/22/2017
Station CFMW-057a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 680000 uS/cm

Sum of Anions 8.82348 meq/L
Sum of Cations 9.15926 meq/L
Balance 1.867236 %

Total dissolved solids 722.6118 mg/L
Total hardness mg/l CaCO3
Alkalinity 8.341918 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 26.6 1.157036 1.157036
K 12.3 0.3145917 0.3145917
Ca 154 3.842507 7.685015
Mg 0.0318 1.308373E-03 2.616746E-03
Cl 6.88 0.1940614 0.1940614
SO4 13.8 0.14375 0.2875
NO3
HCO3 509 8.341918 8.341918

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4842.767 2936.86 0.319 0.194
Ca/SO4 11.15942 26.73048 0.152 0.364
Na/Cl 3.866279 5.962219 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-057a-
GW

Sample Date 6/28/2017
Station CFMW-057a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 15200 uS/cm

Sum of Anions 5.828938 meq/L
Sum of Cations 6.841378 meq/L
Balance 7.990639 %

Total dissolved solids 489.886 mg/L
Total hardness mg/l CaCO3
Alkalinity 5.129706 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 21.6 0.9395483 0.9395483
K 11.5 0.2941304 0.2941304
Ca 112 2.794551 5.589102
Mg 0.226 9.298498E-03 0.018597
Cl 5.66 0.1596493 0.1596493
SO4 25.9 0.2697917 0.5395833
NO3
HCO3 313 5.129706 5.129706

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 495.5752 300.5379 0.319 0.194
Ca/SO4 4.324325 10.35818 0.152 0.364
Na/Cl 3.816255 5.885076 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-059a-
GW

Sample Date 9/19/2016
Station CFMW-059a
Location
Geology
Watertype Ca-HCO3
Temperature (°C)
pH
Conductivity 501000 uS/cm

Sum of Anions 18.07872 meq/L
Sum of Cations 17.84458 meq/L
Balance -0.6517787 %

Total dissolved solids 1460.054 mg/L
Total hardness mg/l CaCO3
Alkalinity 17.69994 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 15.4 0.6698631 0.6698631
K 7.92 0.2025664 0.2025664
Ca 340 8.483458 16.96692
Mg 0.0636 2.616746E-03 5.233491E-03
Cl 4.27 0.1204422 0.1204422
SO4 12.4 0.1291667 0.2583333
NO3
HCO3 1080 17.69994 17.69994

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 5345.912 3241.988 0.319 0.194
Ca/SO4 27.41936 65.67838 0.152 0.364
Na/Cl 3.606557 5.561699 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-059a-
GW

Sample Date 12/16/2016
Station CFMW-059a
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 25800 uS/cm

Sum of Anions 2.15036 meq/L
Sum of Cations 2.491342 meq/L
Balance 7.34607 %

Total dissolved solids 172.245 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.917494 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 3.43 0.1491968 0.1491968
K 1.21 3.094764E-02 3.094764E-02
Ca 29 0.7235891 1.447178
Mg 10.5 0.4320099 0.8640198
Cl 0.205 5.782352E-03 5.782352E-03
SO4 10.9 0.1135417 0.2270833
NO3
HCO3 117 1.917494 1.917494

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.761905 1.674936 0.319 0.194
Ca/SO4 2.660551 6.372895 0.152 0.364
Na/Cl 16.73171 25.8021 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-059a-
GW

Sample Date 3/29/2017
Station CFMW-059a
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 129000 uS/cm

Sum of Anions 2.06447 meq/L
Sum of Cations 2.633393 meq/L
Balance 12.11025 %

Total dissolved solids 170.814 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.868327 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 3.8 0.1652909 0.1652909
K 1.56 3.989943E-02 3.989943E-02
Ca 32.4 0.8084236 1.616847
Mg 9.86 0.4056778 0.8113557
Cl 0.624 1.760091E-02 1.760091E-02
SO4 8.57 8.927083E-02 0.1785417
NO3
HCO3 114 1.868327 1.868327

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.286004 1.992773 0.319 0.194
Ca/SO4 3.78063 9.055855 0.152 0.364
Na/Cl 6.089744 9.391041 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFMW-059a-
GW

Sample Date 6/28/2017
Station CFMW-059a
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 2520 uS/cm

Sum of Anions 2.36343 meq/L
Sum of Cations 3.103856 meq/L
Balance 13.54283 %

Total dissolved solids 198.669 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.212493 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.05 0.1761653 0.1761653
K 1.94 4.961853E-02 4.961853E-02
Ca 39.7 0.9905685 1.981137
Mg 10.9 0.4484674 0.8969347
Cl 0.469 1.322889E-02 1.322889E-02
SO4 6.61 6.885417E-02 0.1377083
NO3
HCO3 135 2.212493 2.212493

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.642202 2.208786 0.319 0.194
Ca/SO4 6.006052 14.38647 0.152 0.364
Na/Cl 8.635395 13.31671 0.556 0.858
Cl/Br 287 648
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Sample Summary Report

Sample ID
CFSWP-001-
SW

Sample Date 9/16/2016
Station CFSWP-001
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 16800 uS/cm

Sum of Anions 1.492867 meq/L
Sum of Cations 1.782686 meq/L
Balance 8.847943 %

Total dissolved solids 121.769 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.407801 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 1.07 4.654244E-02 4.654244E-02
K 0.33 8.440265E-03 8.440265E-03
Ca 24.2 0.6038226 1.207645
Mg 6.32 0.2600288 0.5200576
Cl 0.379 0.0106903 0.0106903
SO4 3.57 0.0371875 0.074375
NO3
HCO3 85.9 1.407801 1.407801

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.829114 2.322137 0.319 0.194
Ca/SO4 6.778712 16.23725 0.152 0.364
Na/Cl 2.823219 4.353708 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-001-
SW

Sample Date 12/2/2016
Station CFSWP-001
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 19400 uS/cm

Sum of Anions 1.613083 meq/L
Sum of Cations 1.904407 meq/L
Balance 8.282174 %

Total dissolved solids 129.731 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.443856 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 1.2 5.219713E-02 5.219713E-02
K 0.341 8.721607E-03 8.721607E-03
Ca 25.3 0.631269 1.262538
Mg 7.06 0.2904752 0.5809504
Cl 1.11 3.130932E-02 3.130932E-02
SO4 6.62 6.895833E-02 0.1379167
NO3
HCO3 88.1 1.443856 1.443856

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.583569 2.173229 0.319 0.194
Ca/SO4 3.821752 9.154354 0.152 0.364
Na/Cl 1.081081 1.667143 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-001-
SW

Sample Date 4/4/2017
Station CFSWP-001
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 17900 uS/cm

Sum of Anions 1.526199 meq/L
Sum of Cations 1.729711 meq/L
Balance 6.250535 %

Total dissolved solids 122.878 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.442218 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 1.01 4.393258E-02 4.393258E-02
K 0.368 9.412174E-03 9.412174E-03
Ca 23.6 0.5888518 1.177704
Mg 6.06 0.2493314 0.4986628
Cl 0.54 1.523156E-02 1.523156E-02
SO4 3.3 0.034375 0.06875
NO3
HCO3 88 1.442218 1.442218

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.89439 2.361723 0.319 0.194
Ca/SO4 7.151515 17.13023 0.152 0.364
Na/Cl 1.87037 2.884312 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-001-
SW

Sample Date 6/14/2017
Station CFSWP-001
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 13300 uS/cm

Sum of Anions 1.235319 meq/L
Sum of Cations 1.562472 meq/L
Balance 11.69324 %

Total dissolved solids 102.329 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.170163 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 0.815 3.545055E-02 3.545055E-02
K 0.557 1.424614E-02 1.424614E-02
Ca 20.8 0.518988 1.037976
Mg 5.77 0.2373997 0.4747994
Cl 0.397 1.119802E-02 1.119802E-02
SO4 2.59 2.697917E-02 5.395833E-02
NO3
HCO3 71.4 1.170163 1.170163

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.604853 2.186136 0.319 0.194
Ca/SO4 8.030888 19.23662 0.152 0.364
Na/Cl 2.052897 3.165787 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-002-
SW

Sample Date 9/16/2016
Station CFSWP-002
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 16700 uS/cm

Sum of Anions 1.492656 meq/L
Sum of Cations 1.706566 meq/L
Balance 6.686302 %

Total dissolved solids 120.418 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.407801 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 1.03 4.480254E-02 4.480254E-02
K 0.306 7.826427E-03 7.826427E-03
Ca 23.2 0.5788713 1.157743
Mg 6.03 0.2480971 0.4961942
Cl 0.342 9.646655E-03 9.646655E-03
SO4 3.61 3.760417E-02 7.520834E-02
NO3
HCO3 85.9 1.407801 1.407801

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.84743 2.333245 0.319 0.194
Ca/SO4 6.426593 15.39381 0.152 0.364
Na/Cl 3.011696 4.64436 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-002-
SW

Sample Date 12/2/2016
Station CFSWP-002
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 18800 uS/cm

Sum of Anions 1.834923 meq/L
Sum of Cations 1.822343 meq/L
Balance -0.3439803 %

Total dissolved solids 138.439 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.42419 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 1.06 4.610746E-02 4.610746E-02
K 0.319 8.158923E-03 8.158923E-03
Ca 24.3 0.6063177 1.212635
Mg 6.75 0.2777206 0.5554413
Cl 1.71 4.823328E-02 4.823328E-02
SO4 17.4 0.18125 0.3625
NO3
HCO3 86.9 1.42419 1.42419

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.6 2.183193 0.319 0.194
Ca/SO4 1.396552 3.345201 0.152 0.364
Na/Cl 0.619883 0.9559263 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-002-
SW

Sample Date 4/4/2017
Station CFSWP-002
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 16600 uS/cm

Sum of Anions 1.523803 meq/L
Sum of Cations 1.743693 meq/L
Balance 6.729632 %

Total dissolved solids 122.976 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.43894 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 1.03 4.480254E-02 4.480254E-02
K 0.396 1.012832E-02 1.012832E-02
Ca 23.7 0.5913469 1.182694
Mg 6.15 0.2530344 0.5060687
Cl 0.49 1.382123E-02 1.382123E-02
SO4 3.41 3.552084E-02 7.104167E-02
NO3
HCO3 87.8 1.43894 1.43894

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.853659 2.337022 0.319 0.194
Ca/SO4 6.950147 16.64789 0.152 0.364
Na/Cl 2.102041 3.241573 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-002-
SW

Sample Date 6/14/2017
Station CFSWP-002
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 12900 uS/cm

Sum of Anions 1.213786 meq/L
Sum of Cations 1.395434 meq/L
Balance 6.961756 %

Total dissolved solids 98.014 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.147219 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 0.712 0.0309703 0.0309703
K 0.257 6.573176E-03 6.573176E-03
Ca 18.9 0.4715804 0.9431609
Mg 5.04 0.2073647 0.4147295
Cl 0.255 7.192682E-03 7.192682E-03
SO4 2.85 0.0296875 0.059375
NO3
HCO3 70 1.147219 1.147219

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.75 2.274159 0.319 0.194
Ca/SO4 6.631579 15.88482 0.152 0.364
Na/Cl 2.792157 4.305807 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-003-
SW

Sample Date 9/9/2016
Station CFSWP-003
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 20800 uS/cm

Sum of Anions 1.71482 meq/L
Sum of Cations 2.186405 meq/L
Balance 12.08812 %

Total dissolved solids 142.548 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.604467 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 3.78 0.1644209 0.1644209
K 0.398 1.017947E-02 1.017947E-02
Ca 27.7 0.6911523 1.382305
Mg 7.65 0.31475 0.6295001
Cl 0.5 0.0141033 0.0141033
SO4 4.62 0.048125 0.09625
NO3
HCO3 97.9 1.604467 1.604467

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.620915 2.195877 0.319 0.194
Ca/SO4 5.995671 14.36161 0.152 0.364
Na/Cl 7.56 11.65833 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-003-
SW

Sample Date 12/1/2016
Station CFSWP-003
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 24200 uS/cm

Sum of Anions 1.681605 meq/L
Sum of Cations 2.46349 meq/L
Balance 18.8629 %

Total dissolved solids 144.92 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.507773 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 5.99 0.2605506 0.2605506
K 0.476 1.217444E-02 1.217444E-02
Ca 30 0.7485404 1.497081
Mg 8.43 0.3468422 0.6936845
Cl 0.904 2.549876E-02 2.549876E-02
SO4 7.12 7.416667E-02 0.1483333
NO3
HCO3 92 1.507773 1.507773

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.558719 2.158158 0.319 0.194
Ca/SO4 4.213483 10.09268 0.152 0.364
Na/Cl 6.626106 10.21817 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-003-
SW

Sample Date 3/16/2017
Station CFSWP-003
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 17000 uS/cm

Sum of Anions 1.608501 meq/L
Sum of Cations 1.784273 meq/L
Balance 5.180791 %

Total dissolved solids 128.317 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.478273 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.05 8.917009E-02 8.917009E-02
K 0.58 0.0148344 0.0148344
Ca 23.2 0.5788713 1.157743
Mg 6.35 0.2612631 0.5225262
Cl 0.887 2.501925E-02 2.501925E-02
SO4 5.05 5.260417E-02 0.1052083
NO3
HCO3 90.2 1.478273 1.478273

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.653543 2.215664 0.319 0.194
Ca/SO4 4.594059 11.00428 0.152 0.364
Na/Cl 2.311161 3.564059 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-003-
SW

Sample Date 6/14/2017
Station CFSWP-003
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 14500 uS/cm

Sum of Anions 1.34948 meq/L
Sum of Cations 1.69644 meq/L
Balance 11.391 %

Total dissolved solids 111.754 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.270135 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.05 8.917009E-02 8.917009E-02
K 0.551 1.409268E-02 1.409268E-02
Ca 21.9 0.5464345 1.092869
Mg 6.08 0.2501543 0.5003086
Cl 0.383 1.080312E-02 1.080312E-02
SO4 3.29 3.427083E-02 6.854167E-02
NO3
HCO3 77.5 1.270135 1.270135

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.601974 2.18439 0.319 0.194
Ca/SO4 6.656535 15.94459 0.152 0.364
Na/Cl 5.35248 8.254102 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-004-
SW

Sample Date 9/9/2016
Station CFSWP-004
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 52000 uS/cm

Sum of Anions 4.790049 meq/L
Sum of Cations 6.138686 meq/L
Balance 12.34029 %

Total dissolved solids 401.58 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.326653 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 36.4 1.583313 1.583313
K 1.12 2.864575E-02 2.864575E-02
Ca 60.7 1.514547 3.029094
Mg 18.2 0.7488171 1.497634
Cl 3.06 8.631217E-02 8.631217E-02
SO4 18.1 0.1885417 0.3770834
NO3
HCO3 264 4.326653 4.326653

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.335165 2.022586 0.319 0.194
Ca/SO4 3.353591 8.032954 0.152 0.364
Na/Cl 11.89543 18.34403 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-004-
SW

Sample Date 12/1/2016
Station CFSWP-004
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 47800 uS/cm

Sum of Anions 3.298759 meq/L
Sum of Cations 5.014036 meq/L
Balance 20.63418 %

Total dissolved solids 290.143 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.933602 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 26.1 1.135288 1.135288
K 0.833 2.130527E-02 2.130527E-02
Ca 52.4 1.307451 2.614901
Mg 15.1 0.6212714 1.242543
Cl 2.31 6.515723E-02 6.515723E-02
SO4 14.4 0.15 0.3
NO3
HCO3 179 2.933602 2.933602

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.470199 2.104476 0.319 0.194
Ca/SO4 3.638889 8.716336 0.152 0.364
Na/Cl 11.2987 17.42381 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-004-
SW

Sample Date 3/16/2017
Station CFSWP-004
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 20700 uS/cm

Sum of Anions 1.899321 meq/L
Sum of Cations 2.115294 meq/L
Balance 5.379676 %

Total dissolved solids 152.091 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.737217 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.78 0.2079186 0.2079186
K 0.581 1.485998E-02 1.485998E-02
Ca 26.2 0.6537253 1.307451
Mg 7.11 0.2925324 0.5850648
Cl 1.02 2.877073E-02 2.877073E-02
SO4 6.4 6.666667E-02 0.1333333
NO3
HCO3 106 1.737217 1.737217

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.684951 2.23471 0.319 0.194
Ca/SO4 4.09375 9.805879 0.152 0.364
Na/Cl 4.686275 7.22674 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-004-
SW

Sample Date 6/14/2017
Station CFSWP-004
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 14500 uS/cm

Sum of Anions 1.319977 meq/L
Sum of Cations 1.634073 meq/L
Balance 10.63273 %

Total dissolved solids 108.897 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.245552 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.06 8.960507E-02 8.960507E-02
K 0.495 0.0126604 0.0126604
Ca 21 0.5239783 1.047957
Mg 5.88 0.2419255 0.4838511
Cl 0.312 8.800457E-03 8.800457E-03
SO4 3.15 0.0328125 0.065625
NO3
HCO3 76 1.245552 1.245552

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.571429 2.165866 0.319 0.194
Ca/SO4 6.666667 15.96886 0.152 0.364
Na/Cl 6.602564 10.18187 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-005-
SW

Sample Date 9/9/2016
Station CFSWP-005
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 51700 uS/cm

Sum of Anions 4.648457 meq/L
Sum of Cations 6.100011 meq/L
Balance 13.50476 %

Total dissolved solids 392.63 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.195542 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 36.9 1.605062 1.605062
K 1.02 2.608809E-02 2.608809E-02
Ca 60.2 1.502071 3.004142
Mg 17.8 0.7323596 1.464719
Cl 2.91 8.208119E-02 8.208119E-02
SO4 17.8 0.1854167 0.3708333
NO3
HCO3 256 4.195542 4.195542

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.382023 2.051002 0.319 0.194
Ca/SO4 3.382023 8.101057 0.152 0.364
Na/Cl 12.68041 19.55456 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-005-
SW

Sample Date 12/1/2016
Station CFSWP-005
Location
Geology
Watertype Ca-Na-Mg-HCO3
Temperature (°C)
pH
Conductivity 57200 uS/cm

Sum of Anions 4.874012 meq/L
Sum of Cations 6.172482 meq/L
Balance 11.7546 %

Total dissolved solids 407.47 mg/L
Total hardness mg/l CaCO3
Alkalinity 4.408597 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 35.6 1.548515 1.548515
K 1.06 2.711115E-02 2.711115E-02
Ca 62.6 1.561954 3.123909
Mg 17.9 0.736474 1.472948
Cl 2.91 8.208119E-02 8.208119E-02
SO4 18.4 0.1916667 0.3833333
NO3
HCO3 269 4.408597 4.408597

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.497207 2.120855 0.319 0.194
Ca/SO4 3.402174 8.149326 0.152 0.364
Na/Cl 12.23368 18.86565 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-005-
SW

Sample Date 3/16/2017
Station CFSWP-005
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 22200 uS/cm

Sum of Anions 1.997888 meq/L
Sum of Cations 2.241021 meq/L
Balance 5.735738 %

Total dissolved solids 160.481 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.83555 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 5.24 0.2279274 0.2279274
K 0.561 1.434845E-02 1.434845E-02
Ca 27.9 0.6961426 1.392285
Mg 7.37 0.3032298 0.6064596
Cl 1.08 3.046312E-02 3.046312E-02
SO4 6.33 0.0659375 0.131875
NO3
HCO3 112 1.83555 1.83555

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.785617 2.295759 0.319 0.194
Ca/SO4 4.407583 10.55761 0.152 0.364
Na/Cl 4.851851 7.482077 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-005-
SW

Sample Date 6/14/2017
Station CFSWP-005
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 30400 uS/cm

Sum of Anions 2.743762 meq/L
Sum of Cations 3.546252 meq/L
Balance 12.75816 %

Total dissolved solids 231.227 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.54027 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 18.2 0.7916565 0.7916565
K 0.762 1.948934E-02 1.948934E-02
Ca 37 0.9231998 1.8464
Mg 10.8 0.444353 0.888706
Cl 0.855 2.411664E-02 2.411664E-02
SO4 8.61 0.0896875 0.179375
NO3
HCO3 155 2.54027 2.54027

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.425926 2.077627 0.319 0.194
Ca/SO4 4.297329 10.29352 0.152 0.364
Na/Cl 21.28655 32.82615 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-006-
SW

Sample Date 9/9/2016
Station CFSWP-006
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 16500 uS/cm

Sum of Anions 1.496035 meq/L
Sum of Cations 1.806404 meq/L
Balance 9.39815 %

Total dissolved solids 122.22 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.40944 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 1.03 4.480254E-02 4.480254E-02
K 0.328 8.389112E-03 8.389112E-03
Ca 24.2 0.6038226 1.207645
Mg 6.63 0.2727834 0.5455667
Cl 0.352 9.928721E-03 9.928721E-03
SO4 3.68 3.833333E-02 7.666667E-02
NO3
HCO3 86 1.40944 1.40944

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.650075 2.213561 0.319 0.194
Ca/SO4 6.576087 15.75189 0.152 0.364
Na/Cl 2.926136 4.512418 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-006-
SW

Sample Date 12/1/2016
Station CFSWP-006
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 18300 uS/cm

Sum of Anions 1.521233 meq/L
Sum of Cations 1.836136 meq/L
Balance 9.379454 %

Total dissolved solids 124.295 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.435662 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 1.15 5.002225E-02 5.002225E-02
K 0.315 8.056616E-03 8.056616E-03
Ca 24.5 0.611308 1.222616
Mg 6.75 0.2777206 0.5554413
Cl 0.36 1.015437E-02 1.015437E-02
SO4 3.62 3.770833E-02 7.541667E-02
NO3
HCO3 87.6 1.435662 1.435662

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.62963 2.201162 0.319 0.194
Ca/SO4 6.767956 16.21148 0.152 0.364
Na/Cl 3.194444 4.926178 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-006-
SW

Sample Date 3/16/2017
Station CFSWP-006
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 16000 uS/cm

Sum of Anions 1.413479 meq/L
Sum of Cations 1.680896 meq/L
Balance 8.642008 %

Total dissolved solids 114.649 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.304551 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 1.03 4.480254E-02 4.480254E-02
K 0.775 1.982183E-02 1.982183E-02
Ca 22 0.5489296 1.097859
Mg 6.3 0.2592059 0.5184119
Cl 0.804 0.0226781 0.0226781
SO4 4.14 0.043125 0.08625
NO3
HCO3 79.6 1.304551 1.304551

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.492063 2.117736 0.319 0.194
Ca/SO4 5.31401 12.7288 0.152 0.364
Na/Cl 1.281094 1.975586 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-006-
SW

Sample Date 6/14/2017
Station CFSWP-006
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 12700 uS/cm

Sum of Anions 1.19385 meq/L
Sum of Cations 1.491897 meq/L
Balance 11.09736 %

Total dissolved solids 98.596 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.132469 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 0.71 0.0308833 0.0308833
K 0.605 1.547382E-02 1.547382E-02
Ca 19.7 0.4915415 0.9830831
Mg 5.62 0.2312281 0.4624563
Cl 0.241 6.797789E-03 6.797789E-03
SO4 2.62 2.729167E-02 5.458333E-02
NO3
HCO3 69.1 1.132469 1.132469

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.505338 2.125786 0.319 0.194
Ca/SO4 7.519084 18.01068 0.152 0.364
Na/Cl 2.946058 4.543139 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-007-
SW

Sample Date 9/16/2016
Station CFSWP-007
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 16600 uS/cm

Sum of Anions 1.458381 meq/L
Sum of Cations 1.696621 meq/L
Balance 7.551187 %

Total dissolved solids 118.15 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.375023 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 0.951 4.136622E-02 4.136622E-02
K 0.311 7.95431E-03 7.95431E-03
Ca 23.1 0.5763761 1.152752
Mg 6.01 0.2472742 0.4945485
Cl 0.348 9.815894E-03 9.815894E-03
SO4 3.53 3.677084E-02 7.354167E-02
NO3
HCO3 83.9 1.375023 1.375023

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.843594 2.330919 0.319 0.194
Ca/SO4 6.54391 15.67482 0.152 0.364
Na/Cl 2.732759 4.214209 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-007-
SW

Sample Date 12/2/2016
Station CFSWP-007
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 18900 uS/cm

Sum of Anions 1.518716 meq/L
Sum of Cations 1.833769 meq/L
Balance 9.397612 %

Total dissolved solids 124.074 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.434023 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 1.04 4.523751E-02 4.523751E-02
K 0.313 8.005464E-03 8.005464E-03
Ca 24.5 0.611308 1.222616
Mg 6.78 0.278955 0.5579099
Cl 0.351 9.900515E-03 9.900515E-03
SO4 3.59 3.739583E-02 7.479167E-02
NO3
HCO3 87.5 1.434023 1.434023

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.613569 2.191422 0.319 0.194
Ca/SO4 6.824512 16.34695 0.152 0.364
Na/Cl 2.962963 4.569208 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-007-
SW

Sample Date 3/16/2017
Station CFSWP-007
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 16000 uS/cm

Sum of Anions 1.434099 meq/L
Sum of Cations 1.663589 meq/L
Balance 7.408428 %

Total dissolved solids 115.436 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.314385 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 1.03 4.480254E-02 4.480254E-02
K 0.748 1.913127E-02 1.913127E-02
Ca 21.7 0.5414442 1.082888
Mg 6.28 0.2583831 0.5167661
Cl 0.758 0.0213806 0.0213806
SO4 4.72 4.916666E-02 9.833333E-02
NO3
HCO3 80.2 1.314385 1.314385

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.455414 2.09551 0.319 0.194
Ca/SO4 4.597458 11.01243 0.152 0.364
Na/Cl 1.358839 2.095476 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-008-
SW

Sample Date 6/14/2017
Station CFSWP-007
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 12900 uS/cm

Sum of Anions 1.192267 meq/L
Sum of Cations 1.459142 meq/L
Balance 10.06539 %

Total dissolved solids 97.887 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.13083 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 0.677 2.944788E-02 2.944788E-02
K 0.547 1.399038E-02 1.399038E-02
Ca 19.3 0.481561 0.963122
Mg 5.5 0.2262909 0.4525818
Cl 0.243 6.854203E-03 6.854203E-03
SO4 2.62 2.729167E-02 5.458333E-02
NO3
HCO3 69 1.13083 1.13083

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.509091 2.128062 0.319 0.194
Ca/SO4 7.366412 17.64498 0.152 0.364
Na/Cl 2.786008 4.296325 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-008-
SW

Sample Date 9/16/2016
Station CFSWP-008
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 16600 uS/cm

Sum of Anions 1.489959 meq/L
Sum of Cations 1.705361 meq/L
Balance 6.741176 %

Total dissolved solids 120.25 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.407801 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 0.958 4.167071E-02 4.167071E-02
K 0.317 8.107769E-03 8.107769E-03
Ca 23.2 0.5788713 1.157743
Mg 6.05 0.24892 0.49784
Cl 0.335 9.449209E-03 9.449209E-03
SO4 3.49 3.635417E-02 7.270834E-02
NO3
HCO3 85.9 1.407801 1.407801

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.834711 2.325531 0.319 0.194
Ca/SO4 6.647565 15.92311 0.152 0.364
Na/Cl 2.859701 4.409967 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-008-
SW

Sample Date 12/2/2016
Station CFSWP-008
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 19600 uS/cm

Sum of Anions 1.575332 meq/L
Sum of Cations 1.910084 meq/L
Balance 9.604364 %

Total dissolved solids 128.732 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.481551 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 1.14 4.958727E-02 4.958727E-02
K 0.309 7.903157E-03 7.903157E-03
Ca 25.4 0.6337642 1.267528
Mg 7.11 0.2925324 0.5850648
Cl 0.363 1.023899E-02 1.023899E-02
SO4 4.01 4.177084E-02 8.354168E-02
NO3
HCO3 90.4 1.481551 1.481551

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.572433 2.166475 0.319 0.194
Ca/SO4 6.334164 15.17241 0.152 0.364
Na/Cl 3.140496 4.842983 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-008-
SW

Sample Date 4/4/2017
Station CFSWP-008
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 17000 uS/cm

Sum of Anions 1.571727 meq/L
Sum of Cations 1.792683 meq/L
Balance 6.567447 %

Total dissolved solids 126.641 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.478273 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 1.08 4.697742E-02 4.697742E-02
K 0.378 9.66794E-03 9.66794E-03
Ca 24.4 0.6088128 1.217626
Mg 6.3 0.2592059 0.5184119
Cl 0.573 1.616238E-02 1.616238E-02
SO4 3.71 3.864583E-02 7.729167E-02
NO3
HCO3 90.2 1.478273 1.478273

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.873016 2.348761 0.319 0.194
Ca/SO4 6.576819 15.75365 0.152 0.364
Na/Cl 1.884817 2.906591 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-008-
SW

Sample Date 6/14/2017
Station CFSWP-008
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 12900 uS/cm

Sum of Anions 1.195862 meq/L
Sum of Cations 1.297729 meq/L
Balance 4.085184 %

Total dissolved solids 95.24699 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.134107 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 0.666 2.896941E-02 2.896941E-02
K 0.242 6.189527E-03 6.189527E-03
Ca 17.6 0.4391437 0.8782874
Mg 4.67 0.1921415 0.3842831
Cl 0.269 7.587573E-03 7.587573E-03
SO4 2.6 2.708333E-02 5.416667E-02
NO3
HCO3 69.2 1.134107 1.134107

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.768737 2.285522 0.319 0.194
Ca/SO4 6.769231 16.21454 0.152 0.364
Na/Cl 2.475837 3.818007 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-009-
SW

Sample Date 6/7/2016
Station CFSWP-009
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 32600 uS/cm

Sum of Anions 2.894153 meq/L
Sum of Cations 3.653056 meq/L
Balance 11.59125 %

Total dissolved solids 240.16 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.786102 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.34 0.1017844 0.1017844
K 0.56 1.432287E-02 1.432287E-02
Ca 50.1 1.250062 2.500125
Mg 12.6 0.5184119 1.036824
Cl 1.77 4.992567E-02 4.992567E-02
SO4 2.79 0.0290625 0.058125
NO3
HCO3 170 2.786102 2.786102

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.97619 2.411331 0.319 0.194
Ca/SO4 17.95699 43.0129 0.152 0.364
Na/Cl 1.322034 2.038719 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-009-
SW

Sample Date 4/3/2017
Station CFSWP-009
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 31700 uS/cm

Sum of Anions 2.924149 meq/L
Sum of Cations 3.322114 meq/L
Balance 6.371256 %

Total dissolved solids 236.15 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.802491 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.36 0.1026543 0.1026543
K 0.46 1.176522E-02 1.176522E-02
Ca 46.8 1.167723 2.335446
Mg 10.6 0.4361243 0.8722485
Cl 2.57 7.249095E-02 7.249095E-02
SO4 2.36 2.458333E-02 4.916666E-02
NO3
HCO3 171 2.802491 2.802491

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.415094 2.6775 0.319 0.194
Ca/SO4 19.83051 47.5006 0.152 0.364
Na/Cl 0.9182879 1.416099 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-009-
SW

Sample Date 6/12/2017
Station CFSWP-009
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 33300 uS/cm

Sum of Anions 3.240235 meq/L
Sum of Cations 3.848656 meq/L
Balance 8.582741 %

Total dissolved solids 264.921 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.130268 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.38 0.1035243 0.1035243
K 0.551 1.409268E-02 1.409268E-02
Ca 53 1.322421 2.644843
Mg 13.2 0.5430981 1.086196
Cl 1.38 0.0389251 0.0389251
SO4 3.41 3.552084E-02 7.104167E-02
NO3
HCO3 191 3.130268 3.130268

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.015152 2.434958 0.319 0.194
Ca/SO4 15.54252 37.22945 0.152 0.364
Na/Cl 1.724638 2.659577 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-010-
SW

Sample Date 6/7/2016
Station CFSWP-010
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 29600 uS/cm

Sum of Anions 2.685212 meq/L
Sum of Cations 3.34652 meq/L
Balance 10.96382 %

Total dissolved solids 222.415 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.589436 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.08 9.047502E-02 9.047502E-02
K 0.535 1.368346E-02 1.368346E-02
Ca 47 1.172713 2.345427
Mg 10.9 0.4484674 0.8969347
Cl 1.97 5.556699E-02 5.556699E-02
SO4 1.93 2.010417E-02 4.020833E-02
NO3
HCO3 158 2.589436 2.589436

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.311927 2.614936 0.319 0.194
Ca/SO4 24.35233 58.33185 0.152 0.364
Na/Cl 1.055838 1.628215 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-010-
SW

Sample Date 3/15/2017
Station CFSWP-010
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 17100 uS/cm

Sum of Anions 2.281658 meq/L
Sum of Cations 2.569924 meq/L
Balance 5.941694 %

Total dissolved solids 185.87 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.179715 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.18 9.482478E-02 9.482478E-02
K 1.1 2.813422E-02 2.813422E-02
Ca 38.3 0.9556366 1.911273
Mg 6.51 0.2678461 0.5356923
Cl 0.32 9.02611E-03 9.02611E-03
SO4 4.46 4.645833E-02 9.291667E-02
NO3
HCO3 133 2.179715 2.179715

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 5.883256 3.567856 0.319 0.194
Ca/SO4 8.587443 20.56976 0.152 0.364
Na/Cl 6.8125 10.50561 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-010-
SW

Sample Date 6/12/2017
Station CFSWP-010
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 32300 uS/cm

Sum of Anions 3.019027 meq/L
Sum of Cations 3.634409 meq/L
Balance 9.249074 %

Total dissolved solids 248.013 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.933602 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.22 9.656469E-02 9.656469E-02
K 0.473 1.209771E-02 1.209771E-02
Ca 50.7 1.265033 2.530066
Mg 12.1 0.49784 0.9956799
Cl 1.64 4.625881E-02 4.625881E-02
SO4 1.88 1.958333E-02 3.916667E-02
NO3
HCO3 179 2.933602 2.933602

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.190083 2.541044 0.319 0.194
Ca/SO4 26.96809 64.59744 0.152 0.364
Na/Cl 1.353659 2.087487 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-011-
SW

Sample Date 6/7/2016
Station CFSWP-011
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 29800 uS/cm

Sum of Anions 2.677461 meq/L
Sum of Cations 3.340159 meq/L
Balance 11.01262 %

Total dissolved solids 222.08 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.589436 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.12 9.221492E-02 9.221492E-02
K 0.54 1.381134E-02 1.381134E-02
Ca 47 1.172713 2.345427
Mg 10.8 0.444353 0.888706
Cl 1.71 4.823328E-02 4.823328E-02
SO4 1.91 1.989583E-02 3.979167E-02
NO3
HCO3 158 2.589436 2.589436

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.351852 2.639148 0.319 0.194
Ca/SO4 24.60733 58.94266 0.152 0.364
Na/Cl 1.239766 1.911853 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-011-
SW

Sample Date 4/3/2017
Station CFSWP-011
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 31000 uS/cm

Sum of Anions 2.921957 meq/L
Sum of Cations 3.295957 meq/L
Balance 6.014888 %

Total dissolved solids 235.624 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.802491 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.37 0.1030893 0.1030893
K 0.454 1.161176E-02 1.161176E-02
Ca 46.6 1.162733 2.325465
Mg 10.4 0.4278955 0.855791
Cl 2.64 7.446541E-02 7.446541E-02
SO4 2.16 0.0225 0.045
NO3
HCO3 171 2.802491 2.802491

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.480769 2.717329 0.319 0.194
Ca/SO4 21.57407 51.67701 0.152 0.364
Na/Cl 0.8977272 1.384392 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-011-
SW

Sample Date 6/12/2017
Station CFSWP-011
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 32700 uS/cm

Sum of Anions 3.036323 meq/L
Sum of Cations 3.628958 meq/L
Balance 8.891365 %

Total dissolved solids 248.942 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.949991 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.21 9.612972E-02 9.612972E-02
K 0.472 1.207214E-02 1.207214E-02
Ca 50.6 1.262538 2.525076
Mg 12.1 0.49784 0.9956799
Cl 1.65 4.654088E-02 4.654088E-02
SO4 1.91 1.989583E-02 3.979167E-02
NO3
HCO3 180 2.949991 2.949991

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.181818 2.536032 0.319 0.194
Ca/SO4 26.49215 63.45741 0.152 0.364
Na/Cl 1.339394 2.06549 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-012-
SW

Sample Date 6/7/2016
Station CFSWP-012
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 29600 uS/cm

Sum of Anions 2.677535 meq/L
Sum of Cations 3.33659 meq/L
Balance 10.95846 %

Total dissolved solids 221.937 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.589436 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.08 9.047502E-02 9.047502E-02
K 0.537 1.373461E-02 1.373461E-02
Ca 46.8 1.167723 2.335446
Mg 10.9 0.4484674 0.8969347
Cl 1.72 4.851534E-02 4.851534E-02
SO4 1.9 1.979167E-02 3.958333E-02
NO3
HCO3 158 2.589436 2.589436

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.293578 2.603808 0.319 0.194
Ca/SO4 24.63158 59.00074 0.152 0.364
Na/Cl 1.209302 1.864874 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-012-
SW

Sample Date 4/3/2017
Station CFSWP-012
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 31600 uS/cm

Sum of Anions 2.939387 meq/L
Sum of Cations 3.234679 meq/L
Balance 4.782774 %

Total dissolved solids 235.493 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.81888 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.31 0.1004795 0.1004795
K 0.433 1.107465E-02 1.107465E-02
Ca 45.6 1.137781 2.275563
Mg 10.3 0.4237811 0.8475623
Cl 2.64 7.446541E-02 7.446541E-02
SO4 2.21 2.302083E-02 4.604167E-02
NO3
HCO3 172 2.81888 2.81888

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.427184 2.684833 0.319 0.194
Ca/SO4 20.63348 49.42399 0.152 0.364
Na/Cl 0.8749999 1.349344 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-012-
SW

Sample Date 6/12/2017
Station CFSWP-012
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 28700 uS/cm

Sum of Anions 3.036397 meq/L
Sum of Cations 3.589969 meq/L
Balance 8.354074 %

Total dissolved solids 248.224 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.949991 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.19 9.525976E-02 9.525976E-02
K 0.474 1.212329E-02 1.212329E-02
Ca 50 1.247567 2.495135
Mg 12 0.4937256 0.9874511
Cl 1.66 4.682295E-02 4.682295E-02
SO4 1.9 1.979167E-02 3.958333E-02
NO3
HCO3 180 2.949991 2.949991

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.166667 2.526844 0.319 0.194
Ca/SO4 26.31579 63.03498 0.152 0.364
Na/Cl 1.319277 2.034467 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-
DUP5-SW

Sample Date 4/3/2017
Station CFSWP-012
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 31600 uS/cm

Sum of Anions 2.938493 meq/L
Sum of Cations 3.271716 meq/L
Balance 5.365731 %

Total dissolved solids 235.811 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.81888 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.36 0.1026543 0.1026543
K 0.451 1.153503E-02 1.153503E-02
Ca 45.3 1.130296 2.260592
Mg 10.9 0.4484674 0.8969347
Cl 2.66 7.502954E-02 7.502954E-02
SO4 2.14 2.229167E-02 4.458334E-02
NO3
HCO3 172 2.81888 2.81888

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.155963 2.520353 0.319 0.194
Ca/SO4 21.16822 50.70486 0.152 0.364
Na/Cl 0.887218 1.368186 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-013-
SW

Sample Date 6/7/2016
Station CFSWP-013
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 29500 uS/cm

Sum of Anions 3.023601 meq/L
Sum of Cations 3.302808 meq/L
Balance 4.413352 %

Total dissolved solids 242.45 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.933602 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.03 8.830014E-02 8.830014E-02
K 0.53 1.355558E-02 1.355558E-02
Ca 46.5 1.160238 2.320475
Mg 10.7 0.4402386 0.8804772
Cl 1.78 5.020774E-02 5.020774E-02
SO4 1.91 1.989583E-02 3.979167E-02
NO3
HCO3 179 2.933602 2.933602

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.345795 2.635474 0.319 0.194
Ca/SO4 24.34555 58.31561 0.152 0.364
Na/Cl 1.140449 1.758696 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-013-
SW

Sample Date 11/30/2016
Station CFSWP-013
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 32100 uS/cm

Sum of Anions 2.50474 meq/L
Sum of Cations 3.047641 meq/L
Balance 9.777806 %

Total dissolved solids 206.015 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.425548 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.34 0.1017844 0.1017844
K 0.778 1.989856E-02 1.989856E-02
Ca 40 0.9980538 1.996108
Mg 11.3 0.4649249 0.9298499
Cl 0.577 0.0162752 0.0162752
SO4 3.02 3.145833E-02 6.291667E-02
NO3
HCO3 148 2.425548 2.425548

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.539823 2.146699 0.319 0.194
Ca/SO4 13.24503 31.72622 0.152 0.364
Na/Cl 4.055459 6.253955 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-013-
SW

Sample Date 3/15/2017
Station CFSWP-013
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 29000 uS/cm

Sum of Anions 2.777822 meq/L
Sum of Cations 3.098341 meq/L
Balance 5.454574 %

Total dissolved solids 223.665 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.687769 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 1.41 6.133163E-02 6.133163E-02
K 0.556 1.422057E-02 1.422057E-02
Ca 42.6 1.062927 2.125855
Mg 10.9 0.4484674 0.8969347
Cl 0.349 9.844102E-03 9.844102E-03
SO4 3.85 4.010417E-02 8.020833E-02
NO3
HCO3 164 2.687769 2.687769

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.908257 2.370133 0.319 0.194
Ca/SO4 11.06493 26.50416 0.152 0.364
Na/Cl 4.040114 6.230292 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-013-
SW

Sample Date 6/12/2017
Station CFSWP-013
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 32000 uS/cm

Sum of Anions 3.052994 meq/L
Sum of Cations 3.637379 meq/L
Balance 8.734716 %

Total dissolved solids 250 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.96638 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.25 9.786962E-02 9.786962E-02
K 0.48 1.227675E-02 1.227675E-02
Ca 50.4 1.257548 2.515096
Mg 12.3 0.5060687 1.012137
Cl 1.66 4.682295E-02 4.682295E-02
SO4 1.91 1.989583E-02 3.979167E-02
NO3
HCO3 181 2.96638 2.96638

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.097561 2.484935 0.319 0.194
Ca/SO4 26.38744 63.2066 0.152 0.364
Na/Cl 1.355422 2.090206 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-
DUP1-SW

Sample Date 6/7/2016
Station CFSWP-013
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 29500 uS/cm

Sum of Anions 2.710998 meq/L
Sum of Cations 3.400186 meq/L
Balance 11.27748 %

Total dissolved solids 225.136 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.622214 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.12 9.221492E-02 9.221492E-02
K 0.556 1.422057E-02 1.422057E-02
Ca 47.7 1.190179 2.380358
Mg 11.1 0.4566962 0.9133923
Cl 1.7 4.795121E-02 4.795121E-02
SO4 1.96 2.041667E-02 4.083334E-02
NO3
HCO3 160 2.622214 2.622214

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.297297 2.606064 0.319 0.194
Ca/SO4 24.33673 58.29449 0.152 0.364
Na/Cl 1.247059 1.923099 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-014-
SW

Sample Date 8/29/2016
Station CFSWP-014
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 20800 uS/cm

Sum of Anions 2.848636 meq/L
Sum of Cations 3.412263 meq/L
Balance 9.002329 %

Total dissolved solids 231.207 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.704158 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 3.24 0.1409322 0.1409322
K 0.377 9.642364E-03 9.642364E-03
Ca 43.1 1.075403 2.150806
Mg 13.5 0.5554413 1.110883
Cl 2.67 7.531161E-02 7.531161E-02
SO4 3.32 3.458333E-02 6.916667E-02
NO3
HCO3 165 2.704158 2.704158

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.192592 1.936124 0.319 0.194
Ca/SO4 12.98193 31.09599 0.152 0.364
Na/Cl 1.213483 1.871322 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-014-
SW

Sample Date 11/30/2016
Station CFSWP-014
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 37900 uS/cm

Sum of Anions 3.204904 meq/L
Sum of Cations 3.870706 meq/L
Balance 9.409822 %

Total dissolved solids 263.181 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.113879 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.59 0.1126588 0.1126588
K 0.481 1.230233E-02 1.230233E-02
Ca 52.8 1.317431 2.634862
Mg 13.5 0.5554413 1.110883
Cl 1.58 4.456642E-02 4.456642E-02
SO4 2.23 2.322917E-02 4.645833E-02
NO3
HCO3 190 3.113879 3.113879

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.911111 2.371864 0.319 0.194
Ca/SO4 23.67713 56.71452 0.152 0.364
Na/Cl 1.63924 2.527885 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-014-
SW

Sample Date 3/13/2017
Station CFSWP-014
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 35100 uS/cm

Sum of Anions 3.482413 meq/L
Sum of Cations 4.152772 meq/L
Balance 8.779874 %

Total dissolved solids 284.866 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.326934 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 5.53 0.2405418 0.2405418
K 0.656 1.677822E-02 1.677822E-02
Ca 55.8 1.392285 2.78457
Mg 13.5 0.5554413 1.110883
Cl 3.06 8.631217E-02 8.631217E-02
SO4 3.32 3.458333E-02 6.916667E-02
NO3
HCO3 203 3.326934 3.326934

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.133333 2.506629 0.319 0.194
Ca/SO4 16.80723 40.25885 0.152 0.364
Na/Cl 1.80719 2.786881 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-014-
SW

Sample Date 6/13/2017
Station CFSWP-014
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 32200 uS/cm

Sum of Anions 3.074777 meq/L
Sum of Cations 3.669792 meq/L
Balance 8.822136 %

Total dissolved solids 251.797 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.982768 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.24 9.743464E-02 9.743464E-02
K 0.467 1.194425E-02 1.194425E-02
Ca 50.9 1.270024 2.540047
Mg 12.4 0.5101831 1.020366
Cl 1.77 4.992567E-02 4.992567E-02
SO4 2.02 2.104167E-02 4.208333E-02
NO3
HCO3 182 2.982768 2.982768

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.104839 2.489349 0.319 0.194
Ca/SO4 25.19802 60.35756 0.152 0.364
Na/Cl 1.265537 1.951594 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-
DUP3-SW

Sample Date 11/30/2016
Station CFSWP-014
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 37900 uS/cm

Sum of Anions 3.222911 meq/L
Sum of Cations 3.931745 meq/L
Balance 9.907304 %

Total dissolved solids 265.216 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.130268 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.66 0.1157036 0.1157036
K 0.486 1.243021E-02 1.243021E-02
Ca 53.3 1.329907 2.659813
Mg 13.9 0.5718988 1.143798
Cl 1.63 4.597675E-02 4.597675E-02
SO4 2.24 2.333333E-02 4.666667E-02
NO3
HCO3 191 3.130268 3.130268

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.834532 2.325423 0.319 0.194
Ca/SO4 23.79464 56.996 0.152 0.364
Na/Cl 1.631902 2.516569 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-
DUP4-SW

Sample Date 3/13/2017
Station CFSWP-014
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 35100 uS/cm

Sum of Anions 3.525338 meq/L
Sum of Cations 3.775968 meq/L
Balance 3.432669 %

Total dissolved solids 280.036 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.359712 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.49 0.108309 0.108309
K 0.486 1.243021E-02 1.243021E-02
Ca 52.8 1.317431 2.634862
Mg 12.4 0.5101831 1.020366
Cl 3.08 8.687631E-02 8.687631E-02
SO4 3.78 0.039375 0.07875
NO3
HCO3 205 3.359712 3.359712

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.258065 2.582271 0.319 0.194
Ca/SO4 13.96825 33.45857 0.152 0.364
Na/Cl 0.8084416 1.246704 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-015-
SW

Sample Date 8/29/2016
Station CFSWP-015
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 31100 uS/cm

Sum of Anions 2.932912 meq/L
Sum of Cations 3.624686 meq/L
Balance 10.5492 %

Total dissolved solids 240.715 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.802491 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.87 0.1248381 0.1248381
K 0.405 1.035851E-02 1.035851E-02
Ca 47.5 1.185189 2.370378
Mg 13.6 0.5595556 1.119111
Cl 2.6 7.333715E-02 7.333715E-02
SO4 2.74 2.854167E-02 5.708333E-02
NO3
HCO3 171 2.802491 2.802491

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.492647 2.118089 0.319 0.194
Ca/SO4 17.33577 41.52486 0.152 0.364
Na/Cl 1.103846 1.70225 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-015-
SW

Sample Date 11/30/2016
Station CFSWP-015
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 33300 uS/cm

Sum of Anions 3.254647 meq/L
Sum of Cations 3.894852 meq/L
Balance 8.954542 %

Total dissolved solids 266.614 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.163046 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.61 0.1135288 0.1135288
K 0.484 1.237905E-02 1.237905E-02
Ca 53.1 1.324916 2.649833
Mg 13.6 0.5595556 1.119111
Cl 1.63 4.597675E-02 4.597675E-02
SO4 2.19 0.0228125 0.045625
NO3
HCO3 193 3.163046 3.163046

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.904412 2.367801 0.319 0.194
Ca/SO4 24.24657 58.07853 0.152 0.364
Na/Cl 1.601227 2.469265 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-015-
SW

Sample Date 12/20/2016
Station CFSWP-015
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 33300 uS/cm

Sum of Anions 3.400855 meq/L
Sum of Cations 4.127656 meq/L
Balance 9.653985 %

Total dissolved solids 280.109 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.310545 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.94 0.127883 0.127883
K 0.519 1.327423E-02 1.327423E-02
Ca 56.8 1.417236 2.834473
Mg 14 0.5760131 1.152026
Cl 1.37 3.864304E-02 3.864304E-02
SO4 2.48 2.583333E-02 5.166667E-02
NO3
HCO3 202 3.310545 3.310545

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.057143 2.460424 0.319 0.194
Ca/SO4 22.90322 54.86076 0.152 0.364
Na/Cl 2.145985 3.309341 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-015-
SW

Sample Date 3/13/2017
Station CFSWP-015
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 35600 uS/cm

Sum of Anions 3.514235 meq/L
Sum of Cations 3.820842 meq/L
Balance 4.180007 %

Total dissolved solids 280.342 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.359712 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.52 0.109614 0.109614
K 0.502 1.283943E-02 1.283943E-02
Ca 53.5 1.334897 2.669794
Mg 12.5 0.5142975 1.028595
Cl 3.1 8.744044E-02 8.744044E-02
SO4 3.22 3.354167E-02 6.708334E-02
NO3
HCO3 205 3.359712 3.359712

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.28 2.595574 0.319 0.194
Ca/SO4 16.61491 39.79817 0.152 0.364
Na/Cl 0.8129032 1.253584 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-015-
SW

Sample Date 6/13/2017
Station CFSWP-015
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 32800 uS/cm

Sum of Anions 3.135416 meq/L
Sum of Cations 3.721668 meq/L
Balance 8.549579 %

Total dissolved solids 256.519 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.048324 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.25 9.786962E-02 9.786962E-02
K 0.469 1.199541E-02 1.199541E-02
Ca 51.6 1.287489 2.574979
Mg 12.6 0.5184119 1.036824
Cl 1.64 4.625881E-02 4.625881E-02
SO4 1.96 2.041667E-02 4.083334E-02
NO3
HCO3 186 3.048324 3.048324

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.095238 2.483526 0.319 0.194
Ca/SO4 26.32653 63.0607 0.152 0.364
Na/Cl 1.371951 2.115697 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-
DUP2-SW

Sample Date 8/29/2016
Station CFSWP-015
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 31100 uS/cm

Sum of Anions 2.907916 meq/L
Sum of Cations 3.451408 meq/L
Balance 8.546385 %

Total dissolved solids 235.687 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.769713 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.62 0.1139637 0.1139637
K 0.357 9.130832E-03 9.130832E-03
Ca 44.6 1.11283 2.22566
Mg 13.4 0.5513269 1.102654
Cl 2.61 7.361921E-02 7.361921E-02
SO4 3.1 3.229167E-02 6.458333E-02
NO3
HCO3 169 2.769713 2.769713

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.328358 2.018458 0.319 0.194
Ca/SO4 14.3871 34.46183 0.152 0.364
Na/Cl 1.003831 1.548016 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-
DUP7-SW

Sample Date 6/13/2017
Station CFSWP-015
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 32800 uS/cm

Sum of Anions 3.133393 meq/L
Sum of Cations 3.73568 meq/L
Balance 8.768091 %

Total dissolved solids 256.646 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.048324 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.27 9.873956E-02 9.873956E-02
K 0.466 1.191868E-02 1.191868E-02
Ca 51.7 1.289985 2.579969
Mg 12.7 0.5225262 1.045052
Cl 1.62 4.569468E-02 4.569468E-02
SO4 1.89 0.0196875 0.039375
NO3
HCO3 186 3.048324 3.048324

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.070866 2.468746 0.319 0.194
Ca/SO4 27.3545 65.52303 0.152 0.364
Na/Cl 1.401235 2.160855 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-016-
SW

Sample Date 8/29/2016
Station CFSWP-016
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 31000 uS/cm

Sum of Anions 2.970497 meq/L
Sum of Cations 3.477751 meq/L
Balance 7.86653 %

Total dissolved solids 240.027 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.835269 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 3.26 0.1418022 0.1418022
K 0.367 9.386598E-03 9.386598E-03
Ca 44.4 1.10784 2.21568
Mg 13.5 0.5554413 1.110883
Cl 2.8 7.897846E-02 7.897846E-02
SO4 2.7 0.028125 0.05625
NO3
HCO3 173 2.835269 2.835269

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.288889 1.994522 0.319 0.194
Ca/SO4 16.44444 39.38986 0.152 0.364
Na/Cl 1.164286 1.795454 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-016-
SW

Sample Date 11/30/2016
Station CFSWP-016
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 38500 uS/cm

Sum of Anions 3.272703 meq/L
Sum of Cations 3.920383 meq/L
Balance 9.0042 %

Total dissolved solids 268.013 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.179435 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.63 0.1143987 0.1143987
K 0.483 1.235348E-02 1.235348E-02
Ca 53.1 1.324916 2.649833
Mg 13.9 0.5718988 1.143798
Cl 1.63 4.597675E-02 4.597675E-02
SO4 2.27 2.364583E-02 4.729167E-02
NO3
HCO3 194 3.179435 3.179435

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.820144 2.316698 0.319 0.194
Ca/SO4 23.39207 56.03171 0.152 0.364
Na/Cl 1.613497 2.488186 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-016-
SW

Sample Date 3/13/2017
Station CFSWP-016
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 35100 uS/cm

Sum of Anions 3.559588 meq/L
Sum of Cations 3.837133 meq/L
Balance 3.752274 %

Total dissolved solids 283.465 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.408878 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.48 0.1078741 0.1078741
K 0.495 0.0126604 0.0126604
Ca 53.7 1.339887 2.679775
Mg 12.6 0.5184119 1.036824
Cl 2.95 8.320946E-02 8.320946E-02
SO4 3.24 0.03375 0.0675
NO3
HCO3 208 3.408878 3.408878

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.261905 2.5846 0.319 0.194
Ca/SO4 16.57407 39.70036 0.152 0.364
Na/Cl 0.840678 1.296416 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-016-
SW

Sample Date 6/12/2017
Station CFSWP-016
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 33700 uS/cm

Sum of Anions 3.119088 meq/L
Sum of Cations 3.63189 meq/L
Balance 7.595962 %

Total dissolved solids 253.987 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.031935 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.2 9.569474E-02 9.569474E-02
K 0.477 1.220002E-02 1.220002E-02
Ca 50.5 1.260043 2.520086
Mg 12.2 0.5019543 1.003909
Cl 1.62 4.569468E-02 4.569468E-02
SO4 1.99 2.072917E-02 4.145833E-02
NO3
HCO3 185 3.031935 3.031935

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.139344 2.510274 0.319 0.194
Ca/SO4 25.37688 60.78599 0.152 0.364
Na/Cl 1.358025 2.09422 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-
DUP6-SW

Sample Date 6/12/2017
Station CFSWP-016
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 33700 uS/cm

Sum of Anions 3.118315 meq/L
Sum of Cations 3.673349 meq/L
Balance 8.172281 %

Total dissolved solids 254.659 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.031935 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.2 9.569474E-02 9.569474E-02
K 0.479 1.225117E-02 1.225117E-02
Ca 51 1.272519 2.545037
Mg 12.4 0.5101831 1.020366
Cl 1.6 4.513055E-02 4.513055E-02
SO4 1.98 0.020625 0.04125
NO3
HCO3 185 3.031935 3.031935

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.112903 2.494239 0.319 0.194
Ca/SO4 25.75758 61.69787 0.152 0.364
Na/Cl 1.375 2.120398 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-017-
SW

Sample Date 9/16/2016
Station CFSWP-017
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 27400 uS/cm

Sum of Anions 2.015059 meq/L
Sum of Cations 2.528649 meq/L
Balance 11.30332 %

Total dissolved solids 166.243 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.901105 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 1.58 6.872622E-02 6.872622E-02
K 0.439 1.122811E-02 1.122811E-02
Ca 33.8 0.8433555 1.686711
Mg 9.26 0.3809916 0.7619832
Cl 0.864 0.0243705 0.0243705
SO4 4.3 4.479167E-02 8.958334E-02
NO3
HCO3 116 1.901105 1.901105

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.650108 2.21358 0.319 0.194
Ca/SO4 7.860465 18.8284 0.152 0.364
Na/Cl 1.828704 2.820058 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-017-
SW

Sample Date 12/2/2016
Station CFSWP-017
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 19500 uS/cm

Sum of Anions 1.584001 meq/L
Sum of Cations 1.906826 meq/L
Balance 9.2478 %

Total dissolved solids 128.984 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.473356 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 1.1 4.784737E-02 4.784737E-02
K 0.314 8.03104E-03 8.03104E-03
Ca 25.4 0.6337642 1.267528
Mg 7.09 0.2917095 0.5834191
Cl 0.37 1.043644E-02 1.043644E-02
SO4 4.81 5.010417E-02 0.1002083
NO3
HCO3 89.9 1.473356 1.473356

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.58251 2.172586 0.319 0.194
Ca/SO4 5.280665 12.64893 0.152 0.364
Na/Cl 2.972973 4.584645 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-017-
SW

Sample Date 4/4/2017
Station CFSWP-017
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 17100 uS/cm

Sum of Anions 1.553122 meq/L
Sum of Cations 1.76169 meq/L
Balance 6.291988 %

Total dissolved solids 124.95 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.460245 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 1.08 4.697742E-02 4.697742E-02
K 0.367 9.386598E-03 9.386598E-03
Ca 23.9 0.5963371 1.192674
Mg 6.23 0.2563259 0.5126517
Cl 0.523 1.475205E-02 1.475205E-02
SO4 3.75 0.0390625 0.078125
NO3
HCO3 89.1 1.460245 1.460245

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.836276 2.32648 0.319 0.194
Ca/SO4 6.373333 15.26623 0.152 0.364
Na/Cl 2.06501 3.184467 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-017-
SW

Sample Date 6/14/2017
Station CFSWP-017
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 12900 uS/cm

Sum of Anions 1.191608 meq/L
Sum of Cations 1.31303 meq/L
Balance 4.847903 %

Total dissolved solids 95.256 mg/L
Total hardness mg/l CaCO3
Alkalinity 1.13083 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 0.692 3.010034E-02 3.010034E-02
K 0.247 6.31741E-03 6.31741E-03
Ca 17.7 0.4416389 0.8832777
Mg 4.78 0.1966674 0.3933347
Cl 0.227 6.402897E-03 6.402897E-03
SO4 2.61 0.0271875 0.054375
NO3
HCO3 69 1.13083 1.13083

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.702929 2.245613 0.319 0.194
Ca/SO4 6.78161 16.24419 0.152 0.364
Na/Cl 3.048458 4.701051 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-018-
SW

Sample Date 6/6/2016
Station CFSWP-018
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 35500 uS/cm

Sum of Anions 2.786543 meq/L
Sum of Cations 4.00994 meq/L
Balance 18.00045 %

Total dissolved solids 238.507 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.654992 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 5.66 0.2461964 0.2461964
K 0.797 2.038452E-02 2.038452E-02
Ca 48.3 1.20515 2.4103
Mg 16.2 0.6665295 1.333059
Cl 2.16 6.092625E-02 6.092625E-02
SO4 3.39 0.0353125 7.062501E-02
NO3
HCO3 162 2.654992 2.654992

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.981481 1.808097 0.319 0.194
Ca/SO4 14.24779 34.12814 0.152 0.364
Na/Cl 2.62037 4.040893 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-018-
SW

Sample Date 12/1/2016
Station CFSWP-018
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 41700 uS/cm

Sum of Anions 3.543447 meq/L
Sum of Cations 5.677293 meq/L
Balance 23.14181 %

Total dissolved solids 317.66 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.392489 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 9.29 0.4040928 0.4040928
K 0.6 1.534594E-02 1.534594E-02
Ca 77 1.921254 3.842507
Mg 17.2 0.7076734 1.415347
Cl 1.91 5.387459E-02 5.387459E-02
SO4 4.66 4.854167E-02 9.708333E-02
NO3
HCO3 207 3.392489 3.392489

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.476744 2.714888 0.319 0.194
Ca/SO4 16.52361 39.57948 0.152 0.364
Na/Cl 4.863874 7.500618 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-018-
SW

Sample Date 4/3/2017
Station CFSWP-018
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 34000 uS/cm

Sum of Anions 3.141631 meq/L
Sum of Cations 3.672285 meq/L
Balance 7.787797 %

Total dissolved solids 254.73 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.999157 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.6 0.200089 0.200089
K 0.7 1.790359E-02 1.790359E-02
Ca 46.3 1.155247 2.310495
Mg 13.9 0.5718988 1.143798
Cl 1.72 4.851534E-02 4.851534E-02
SO4 4.51 4.697917E-02 9.395834E-02
NO3
HCO3 183 2.999157 2.999157

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.330935 2.020021 0.319 0.194
Ca/SO4 10.26608 24.59063 0.152 0.364
Na/Cl 2.674418 4.124242 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-018-
SW

Sample Date 6/15/2017
Station CFSWP-018
Location
Geology
Watertype Ca-Mg-Na-HCO3
Temperature (°C)
pH
Conductivity 45600 uS/cm

Sum of Anions 4.137641 meq/L
Sum of Cations 5.604565 meq/L
Balance 15.05741 %

Total dissolved solids 353.06 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.818599 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 25.8 1.122238 1.122238
K 1.06 2.711115E-02 2.711115E-02
Ca 62.4 1.556964 3.113928
Mg 16.3 0.6706439 1.341288
Cl 2.3 6.487516E-02 6.487516E-02
SO4 12.2 0.1270833 0.2541667
NO3
HCO3 233 3.818599 3.818599

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.828221 2.321596 0.319 0.194
Ca/SO4 5.114754 12.25152 0.152 0.364
Na/Cl 11.21739 17.29843 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-019-
SW

Sample Date 6/6/2016
Station CFSWP-019
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 35700 uS/cm

Sum of Anions 2.810333 meq/L
Sum of Cations 4.060582 meq/L
Balance 18.19625 %

Total dissolved solids 241.25 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.687769 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 5.84 0.254026 0.254026
K 0.91 2.327467E-02 2.327467E-02
Ca 49.1 1.225111 2.450222
Mg 16.2 0.6665295 1.333059
Cl 1.93 5.443873E-02 5.443873E-02
SO4 3.27 0.0340625 0.068125
NO3
HCO3 164 2.687769 2.687769

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.030864 1.838045 0.319 0.194
Ca/SO4 15.01529 35.96656 0.152 0.364
Na/Cl 3.025907 4.666275 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-019-
SW

Sample Date 12/1/2016
Station CFSWP-019
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 40000 uS/cm

Sum of Anions 3.551412 meq/L
Sum of Cations 4.298041 meq/L
Balance 9.511866 %

Total dissolved solids 290.821 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.392489 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 8.71 0.3788642 0.3788642
K 0.641 1.639457E-02 1.639457E-02
Ca 51 1.272519 2.545037
Mg 16.5 0.6788726 1.357745
Cl 1.86 5.246427E-02 5.246427E-02
SO4 5.11 5.322917E-02 0.1064583
NO3
HCO3 207 3.392489 3.392489

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.090909 1.874459 0.319 0.194
Ca/SO4 9.980431 23.90642 0.152 0.364
Na/Cl 4.682796 7.221375 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-019-
SW

Sample Date 4/3/2017
Station CFSWP-019
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 33800 uS/cm

Sum of Anions 3.131628 meq/L
Sum of Cations 3.646324 meq/L
Balance 7.593683 %

Total dissolved solids 253.718 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.999157 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.63 0.2013939 0.2013939
K 0.678 1.734091E-02 1.734091E-02
Ca 45.6 1.137781 2.275563
Mg 14 0.5760131 1.152026
Cl 1.55 4.372022E-02 4.372022E-02
SO4 4.26 0.044375 0.08875
NO3
HCO3 183 2.999157 2.999157

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.257143 1.97527 0.319 0.194
Ca/SO4 10.70422 25.64014 0.152 0.364
Na/Cl 2.987097 4.606425 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-019-
SW

Sample Date 6/15/2017
Station CFSWP-019
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 30300 uS/cm

Sum of Anions 2.843816 meq/L
Sum of Cations 3.19874 meq/L
Balance 5.873746 %

Total dissolved solids 228.009 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.736936 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.33 0.1883446 0.1883446
K 0.769 1.966837E-02 1.966837E-02
Ca 38 0.9481512 1.896302
Mg 13.3 0.5472125 1.094425
Cl 1.47 0.0414637 0.0414637
SO4 3.14 3.270834E-02 6.541667E-02
NO3
HCO3 167 2.736936 2.736936

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.857143 1.732693 0.319 0.194
Ca/SO4 12.10191 28.98806 0.152 0.364
Na/Cl 2.945578 4.542399 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-020-
SW

Sample Date 6/6/2016
Station CFSWP-020
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 34400 uS/cm

Sum of Anions 2.661855 meq/L
Sum of Cations 3.799193 meq/L
Balance 17.60299 %

Total dissolved solids 226.898 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.523881 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 5.15 0.2240127 0.2240127
K 0.818 2.092163E-02 2.092163E-02
Ca 45.5 1.135286 2.270572
Mg 15.6 0.6418433 1.283687
Cl 2.24 6.318277E-02 6.318277E-02
SO4 3.59 3.739583E-02 7.479167E-02
NO3
HCO3 154 2.523881 2.523881

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.916667 1.76879 0.319 0.194
Ca/SO4 12.6741 30.35863 0.152 0.364
Na/Cl 2.299107 3.545471 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-020-
SW

Sample Date 12/1/2016
Station CFSWP-020
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 35600 uS/cm

Sum of Anions 3.111714 meq/L
Sum of Cations 5.249876 meq/L
Balance 25.57124 %

Total dissolved solids 283.394 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.999157 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.86 0.2113984 0.2113984
K 0.894 2.286544E-02 2.286544E-02
Ca 73.3 1.828934 3.657867
Mg 16.5 0.6788726 1.357745
Cl 1.59 4.484849E-02 4.484849E-02
SO4 3.25 3.385417E-02 6.770834E-02
NO3
HCO3 183 2.999157 2.999157

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.442424 2.694075 0.319 0.194
Ca/SO4 22.55385 54.02389 0.152 0.364
Na/Cl 3.056604 4.713612 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-020-
SW

Sample Date 3/16/2017
Station CFSWP-020
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 31900 uS/cm

Sum of Anions 2.905565 meq/L
Sum of Cations 3.162307 meq/L
Balance 4.231163 %

Total dissolved solids 231.026 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.769713 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.08 0.1774702 0.1774702
K 0.656 1.677822E-02 1.677822E-02
Ca 38.7 0.9656171 1.931234
Mg 12.6 0.5184119 1.036824
Cl 1.5 4.230989E-02 4.230989E-02
SO4 4.49 4.677083E-02 9.354167E-02
NO3
HCO3 169 2.769713 2.769713

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 3.071429 1.862645 0.319 0.194
Ca/SO4 8.619154 20.64571 0.152 0.364
Na/Cl 2.72 4.194533 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-020-
SW

Sample Date 6/15/2017
Station CFSWP-020
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 31500 uS/cm

Sum of Anions 2.972779 meq/L
Sum of Cations 3.418487 meq/L
Balance 6.973697 %

Total dissolved solids 239.882 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.868047 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.57 0.1987841 0.1987841
K 0.652 1.667592E-02 1.667592E-02
Ca 41.1 1.0255 2.051001
Mg 14 0.5760131 1.152026
Cl 1.32 0.0372327 0.0372327
SO4 3.24 0.03375 0.0675
NO3
HCO3 175 2.868047 2.868047

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 2.935714 1.780342 0.319 0.194
Ca/SO4 12.68518 30.38519 0.152 0.364
Na/Cl 3.462121 5.338964 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-021-
SW

Sample Date 6/6/2016
Station CFSWP-021
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 34400 uS/cm

Sum of Anions 2.625396 meq/L
Sum of Cations 3.765145 meq/L
Balance 17.83493 %

Total dissolved solids 225.958 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.425548 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 6.15 0.2675103 0.2675103
K 0.578 1.478325E-02 1.478325E-02
Ca 50.5 1.260043 2.520086
Mg 11.7 0.4813824 0.9627649
Cl 1.59 4.484849E-02 4.484849E-02
SO4 7.44 0.0775 0.155
NO3
HCO3 148 2.425548 2.425548

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.316239 2.617551 0.319 0.194
Ca/SO4 6.787634 16.25862 0.152 0.364
Na/Cl 3.867924 5.964756 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-021-
SW

Sample Date 11/30/2016
Station CFSWP-021
Location
Geology
Watertype Ca-Mg-Na-HCO3-SO4
Temperature (°C)
pH
Conductivity 59300 uS/cm

Sum of Anions 5.323037 meq/L
Sum of Cations 7.082016 meq/L
Balance 14.17954 %

Total dissolved solids 437.2 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.736655 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 31 1.348426 1.348426
K 1.25 0.0319707 0.0319707
Ca 82.1 2.048506 4.097011
Mg 19.5 0.802304 1.604608
Cl 2.25 6.346484E-02 6.346484E-02
SO4 73.1 0.7614583 1.522917
NO3
HCO3 228 3.736655 3.736655

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.210256 2.553278 0.319 0.194
Ca/SO4 1.123119 2.69024 0.152 0.364
Na/Cl 13.77778 21.24682 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-021-
SW

Sample Date 3/15/2017
Station CFSWP-021
Location
Geology
Watertype Ca-Na-Mg-HCO3-SO4
Temperature (°C)
pH
Conductivity 51500 uS/cm

Sum of Anions 5.06893 meq/L
Sum of Cations 4.935248 meq/L
Balance -1.336264 %

Total dissolved solids 381.239 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.376101 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 26.3 1.143987 1.143987
K 0.499 0.0127627 0.0127627
Ca 55.6 1.387295 2.77459
Mg 12.2 0.5019543 1.003909
Cl 1.74 4.907947E-02 4.907947E-02
SO4 78.9 0.821875 1.64375
NO3
HCO3 206 3.376101 3.376101

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.557377 2.763787 0.319 0.194
Ca/SO4 0.7046894 1.687963 0.152 0.364
Na/Cl 15.11494 23.30887 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-021-
SW

Sample Date 6/15/2017
Station CFSWP-021
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 39800 uS/cm

Sum of Anions 3.746379 meq/L
Sum of Cations 4.246494 meq/L
Balance 6.25702 %

Total dissolved solids 300.363 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.277767 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 10.7 0.4654244 0.4654244
K 0.443 1.133042E-02 1.133042E-02
Ca 54.6 1.362343 2.724687
Mg 12.7 0.5225262 1.045052
Cl 1.62 4.569468E-02 4.569468E-02
SO4 20.3 0.2114583 0.4229167
NO3
HCO3 200 3.277767 3.277767

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.299212 2.607225 0.319 0.194
Ca/SO4 2.689655 6.44261 0.152 0.364
Na/Cl 6.604938 10.18553 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-022-
SW

Sample Date 6/6/2016
Station CFSWP-022
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 34600 uS/cm

Sum of Anions 2.542501 meq/L
Sum of Cations 3.392903 meq/L
Balance 14.32761 %

Total dissolved solids 214.365 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.359993 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 6.9 0.3001335 0.3001335
K 0.785 0.0200776 0.0200776
Ca 43.6 1.087879 2.175757
Mg 10.9 0.4484674 0.8969347
Cl 1.64 4.625881E-02 4.625881E-02
SO4 6.54 0.068125 0.13625
NO3
HCO3 144 2.359993 2.359993

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4 2.42577 0.319 0.194
Ca/SO4 6.666667 15.96886 0.152 0.364
Na/Cl 4.207317 6.488136 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-022-
SW

Sample Date 4/3/2017
Station CFSWP-022
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 32300 uS/cm

Sum of Anions 2.96015 meq/L
Sum of Cations 3.330169 meq/L
Balance 5.882356 %

Total dissolved solids 238.499 mg/L
Total hardness mg/l CaCO3
Alkalinity 2.786102 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 4.49 0.1953042 0.1953042
K 0.459 1.173964E-02 1.173964E-02
Ca 45.6 1.137781 2.275563
Mg 10.3 0.4237811 0.8475623
Cl 1.99 5.613112E-02 5.613112E-02
SO4 5.66 5.895833E-02 0.1179167
NO3
HCO3 170 2.786102 2.786102

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.427184 2.684833 0.319 0.194
Ca/SO4 8.056537 19.29806 0.152 0.364
Na/Cl 2.256281 3.479429 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-023-
SW

Sample Date 4/3/2017
Station CFSWP-023
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 41300 uS/cm

Sum of Anions 3.876508 meq/L
Sum of Cations 4.548828 meq/L
Balance 7.979734 %

Total dissolved solids 314.926 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.556378 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 5.28 0.2296674 0.2296674
K 0.646 1.652246E-02 1.652246E-02
Ca 63.3 1.57942 3.15884
Mg 13.9 0.5718988 1.143798
Cl 1.6 4.513055E-02 4.513055E-02
SO4 13.2 0.1375 0.275
NO3
HCO3 217 3.556378 3.556378

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.553957 2.761713 0.319 0.194
Ca/SO4 4.795455 11.48669 0.152 0.364
Na/Cl 3.3 5.088956 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-024-
SW

Sample Date 6/15/2017
Station CFSWP-024
Location
Geology
Watertype Ca-Na-HCO3
Temperature (°C)
pH
Conductivity 11900 uS/cm

Sum of Anions 0.3584703 meq/L
Sum of Cations 0.7719526 meq/L
Balance 36.57766 %

Total dissolved solids 35.888 mg/L
Total hardness mg/l CaCO3
Alkalinity 0.2278048 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 6.73 0.2927389 0.2927389
K 0.814 2.081932E-02 2.081932E-02
Ca 7.86 0.1961176 0.3922352
Mg 0.804 3.307961E-02 6.615923E-02
Cl 1.39 3.920716E-02 3.920716E-02
SO4 4.39 4.572917E-02 9.145834E-02
NO3
HCO3 13.9 0.2278048 0.2278048

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 9.776119 5.928654 0.319 0.194
Ca/SO4 1.790433 4.288676 0.152 0.364
Na/Cl 4.841727 7.466464 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-025-
SW

Sample Date 12/20/2016
Station CFSWP-025
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 33400 uS/cm

Sum of Anions 3.385937 meq/L
Sum of Cations 4.112058 meq/L
Balance 9.684201 %

Total dissolved solids 278.918 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.294156 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.88 0.1252731 0.1252731
K 0.528 1.350442E-02 1.350442E-02
Ca 56.7 1.414741 2.829483
Mg 13.9 0.5718988 1.143798
Cl 1.4 3.948923E-02 3.948923E-02
SO4 2.51 2.614583E-02 5.229167E-02
NO3
HCO3 201 3.294156 3.294156

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.079137 2.473762 0.319 0.194
Ca/SO4 22.58964 54.10963 0.152 0.364
Na/Cl 2.057143 3.172336 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-025-
SW

Sample Date 3/13/2017
Station CFSWP-025
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 38000 uS/cm

Sum of Anions 3.543407 meq/L
Sum of Cations 3.872846 meq/L
Balance 4.442118 %

Total dissolved solids 283.139 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.392489 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.53 0.1100489 0.1100489
K 0.509 1.301847E-02 1.301847E-02
Ca 54.2 1.352363 2.704726
Mg 12.7 0.5225262 1.045052
Cl 2.95 8.320946E-02 8.320946E-02
SO4 3.25 3.385417E-02 6.770834E-02
NO3
HCO3 207 3.392489 3.392489

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.267717 2.588125 0.319 0.194
Ca/SO4 16.67692 39.94672 0.152 0.364
Na/Cl 0.8576271 1.322553 0.556 0.858
Cl/Br 287 648



Sample Summary Report

Sample ID
CFSWP-025-
SW

Sample Date 6/13/2017
Station CFSWP-025
Location
Geology
Watertype Ca-Mg-HCO3
Temperature (°C)
pH
Conductivity 32300 uS/cm

Sum of Anions 3.119591 meq/L
Sum of Cations 3.679926 meq/L
Balance 8.240808 %

Total dissolved solids 254.826 mg/L
Total hardness mg/l CaCO3
Alkalinity 3.031935 mg/l CaCO3

Major ion composition mg/l mmol/l meq/l
Na 2.25 9.786962E-02 9.786962E-02
K 0.456 1.166291E-02 1.166291E-02
Ca 51.1 1.275014 2.550028
Mg 12.4 0.5101831 1.020366
Cl 1.66 4.682295E-02 4.682295E-02
SO4 1.96 2.041667E-02 4.083334E-02
NO3
HCO3 185 3.031935 3.031935

Ratios Sample Standard Seawater
mg/l mmol/l mg/l mmol/l

Ca/Mg 4.120968 2.49913 0.319 0.194
Ca/SO4 26.07143 62.44965 0.152 0.364
Na/Cl 1.355422 2.090206 0.556 0.858
Cl/Br 287 648
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Appendix Q - General Chemistry Ion Balance - Round 1
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Sample ID Station ID Sample Date
Conductivity

(uS/cm) pH
Na

(mg/l)
K

(mg/l)
Mg

(mg/l)
Ca

(mg/l)
Cl

(mg/l)
SO4

(mg/l)
HCO3
(mg/l)

Cation Totals
(mg/l)

Ca
(meq/L)

Mg
(meq/L)

Na
(meq/L)

K
(meq/L)

Sum Cations
(meq/L)

Anion Totals
(mg/l)

Cl
(meq/L)

SO4
(meq/L)

HCO3
(meq/L)

Sum Anions
(meq/L)

Ion Balance
(%)

CFSWP-001-SW CFSWP-001 9/16/2016 16800 7.71 1.07 0.33 6.32 24.2 0.379 3.57 85.9 31.92 1.2076 0.5201 0.0465 0.0084 1.7826 89.849 0.0107 0.0743 1.4079 1.4929 8.8449
CFSWP-002-SW CFSWP-002 9/16/2016 16700 7.69 1.03 0.306 6.03 23.2 0.342 3.61 85.9 30.566 1.1577 0.4962 0.0448 0.0078 1.7065 89.852 0.0096 0.0752 1.4079 1.4927 6.6832
CFSWP-003-SW CFSWP-003 9/9/2016 20800 6.18 3.78 0.398 7.65 27.7 0.5 4.62 97.9 39.528 1.3822 0.6295 0.1644 0.0102 2.1864 103.02 0.0141 0.0962 1.6046 1.7149 12.0855
CFSWP-004-SW CFSWP-004 9/9/2016 52000 6.75 36.4 1.12 18.2 60.7 3.06 18.1 264 116.42 3.0289 1.4977 1.5834 0.0286 6.1387 285.16 0.0863 0.3768 4.3270 4.7901 12.3393
CFSWP-005-SW CFSWP-005 9/9/2016 51700 6.75 36.9 1.02 17.8 60.2 2.91 17.8 256 115.92 3.0040 1.4648 1.6052 0.0261 6.1000 276.71 0.0821 0.3706 4.1958 4.6485 13.5038
CFSWP-006-SW CFSWP-006 9/9/2016 16500 7.53 1.03 0.328 6.63 24.2 0.352 3.68 86 32.188 1.2076 0.5456 0.0448 0.0084 1.8064 90.032 0.0099 0.0766 1.4095 1.4961 9.3952
CFSWP-007-SW CFSWP-007 9/16/2016 16600 7.56 0.951 0.311 6.01 23.1 0.348 3.53 83.9 30.372 1.1527 0.4946 0.0414 0.0080 1.6966 87.778 0.0098 0.0735 1.3751 1.4584 7.5481
CFSWP-008-SW CFSWP-008 9/16/2016 16600 7.31 0.958 0.317 6.05 23.2 0.335 3.49 85.9 30.525 1.1577 0.4979 0.0417 0.0081 1.7053 89.725 0.0095 0.0727 1.4079 1.4900 6.7381
CFSWP-009-SW CFSWP-009 6/7/2016 32600 8 2.34 0.56 12.6 50.1 1.77 2.79 170 65.6 2.5000 1.0369 0.1018 0.0143 3.6530 174.56 0.0499 0.0581 2.7863 2.8943 11.5871
CFSWP-010-SW CFSWP-010 6/7/2016 29600 8.06 2.08 0.535 10.9 47 1.97 1.93 158 60.515 2.3453 0.8970 0.0905 0.0137 3.3464 161.9 0.0556 0.0402 2.5896 2.6854 10.9594
CFSWP-011-SW CFSWP-011 6/7/2016 29800 7.94 2.12 0.54 10.8 47 1.71 1.91 158 60.46 2.3453 0.8887 0.0922 0.0138 3.3401 161.62 0.0482 0.0398 2.5896 2.6776 11.0082
CFSWP-012-SW CFSWP-012 6/7/2016 29600 7.88 2.08 0.537 10.9 46.8 1.72 1.9 158 60.317 2.3353 0.8970 0.0905 0.0137 3.3365 161.62 0.0485 0.0396 2.5896 2.6777 10.9541
CFSWP-013-SW CFSWP-013 6/7/2016 29500 7.81 2.03 0.53 10.7 46.5 1.78 1.91 179 59.76 2.3204 0.8805 0.0883 0.0136 3.3027 182.69 0.0502 0.0398 2.9338 3.0238 4.4088

CFSWP-DUP1-SW CFSWP-013 6/7/2016 29500 7.81 2.12 0.556 11.1 47.7 1.7 1.96 160 61.476 2.3802 0.9134 0.0922 0.0142 3.4001 163.66 0.0480 0.0408 2.6224 2.7112 11.2731
CFSWP-014-SW CFSWP-014 8/29/2016 20800 7.35 3.24 0.377 13.5 43.1 2.67 3.32 165 60.217 2.1507 1.1109 0.1409 0.0096 3.4122 170.99 0.0753 0.0691 2.7044 2.8488 8.9985
CFSWP-015-SW CFSWP-015 8/29/2016 31100 7.38 2.87 0.405 13.6 47.5 2.6 2.74 171 64.375 2.3703 1.1191 0.1248 0.0104 3.6246 176.34 0.0733 0.0570 2.8027 2.9331 10.5451

CFSWP-DUP2-SW CFSWP-015 8/29/2016 31100 7.38 2.62 0.357 13.4 44.6 2.61 3.1 169 60.977 2.2255 1.1027 0.1140 0.0091 3.4513 174.71 0.0736 0.0645 2.7699 2.9081 8.5424
CFSWP-016-SW CFSWP-016 8/29/2016 31000 7.44 3.26 0.367 13.5 44.4 2.8 2.7 173 61.527 2.2156 1.1109 0.1418 0.0094 3.4777 178.5 0.0790 0.0562 2.8355 2.9707 7.8625
CFSWP-017-SW CFSWP-017 9/16/2016 27400 7.28 1.58 0.439 9.26 33.8 0.864 4.3 116 45.079 1.6866 0.7620 0.0687 0.0112 2.5286 121.164 0.0244 0.0895 1.9012 2.0151 11.3001
CFSWP-018-SW CFSWP-018 6/6/2016 35500 7.29 5.66 0.797 16.2 48.3 2.16 3.39 162 70.957 2.4102 1.3331 0.2462 0.0204 4.0099 167.55 0.0609 0.0706 2.6552 2.7867 17.9969
CFSWP-019-SW CFSWP-019 6/6/2016 35700 7.54 5.84 0.91 16.2 49.1 1.93 3.27 164 72.05 2.4501 1.3331 0.2540 0.0233 4.0605 169.2 0.0544 0.0681 2.6880 2.8105 18.1927
CFSWP-020-SW CFSWP-020 6/6/2016 34400 7.69 5.15 0.818 15.6 45.5 2.24 3.59 154 67.068 2.2705 1.2837 0.2240 0.0209 3.7991 159.83 0.0632 0.0747 2.5241 2.6620 17.5996
CFSWP-021-SW CFSWP-021 6/6/2016 34400 7.7 6.15 0.578 11.7 50.5 1.59 7.44 148 68.928 2.5200 0.9628 0.2675 0.0148 3.7651 157.03 0.0449 0.1549 2.4257 2.6255 17.8323
CFSWP-022-SW CFSWP-022 6/6/2016 34600 7.62 6.9 0.785 10.9 43.6 1.64 6.54 144 62.185 2.1756 0.8970 0.3002 0.0201 3.3928 152.18 0.0463 0.1362 2.3602 2.5426 14.3249
CFMW-001-GW UU_MW-001 9/20/2016 34700 6.67 8.36 0.74 14.1 60.3 0.611 6.6 200 83.5 3.0090 1.1603 0.3637 0.0189 4.5518 7.211 0.0172 0.1374 3.2780 3.4326 14.0172
CFMW-002-GW UU_MW-002 9/12/2016 90900 8.1 173 1.02 10.9 31.8 4.13 14.4 416 216.72 1.5868 0.8970 7.5255 0.0261 10.0354 434.53 0.1165 0.2998 6.8182 7.2346 16.2179
CFMW-003-GW UU_MW-003 9/14/2016 262000 7.36 322 2.1 45.8 178 39.1 694 664 547.9 8.8822 3.7689 14.0070 0.0537 26.7118 1397.1 1.1030 14.4491 10.8830 26.4351 0.5207
CFMW-003a-GW BUU_MW-003a 9/20/2016 28100 9.1 17.5 3.27 5.38 31 8.6 36.7 112 57.15 1.5469 0.4427 0.7613 0.0836 2.8345 157.3 0.2426 0.7641 1.8357 2.8424 -0.1385
CFMW-007-GW UU_MW-007 9/21/2016 36200 8.46 3.05 0.579 12.8 50.2 1.86 5.53 374 66.629 2.5050 1.0533 0.1327 0.0148 3.7058 381.39 0.0525 0.1151 6.1299 6.2975 -25.9085
CFMW-008-GW UU_MW-008 9/21/2016 63000 9.32 138 1.19 4.32 6.37 2.02 7.03 347 149.88 0.3179 0.3555 6.0030 0.0304 6.7068 356.05 0.0570 0.1464 5.6873 5.8907 6.4784
CFMW-008a-GW UU_MW-008a 9/15/2016 490000 14 49.6 18 0.0636 388 8.43 20.2 1060 455.6636 19.3612 0.0052 2.1576 0.4604 21.9845 1088.63 0.2378 0.4206 17.3734 18.0318 9.8777
CFMW-010-GW UU_MW-010 9/12/2016 201000 9 445 1.46 16.5 35.5 4.63 48 875 498.46 1.7715 1.3578 19.3575 0.0373 22.5241 927.63 0.1306 0.9994 14.3413 15.4712 18.5625
CFMW-011-GW UU_MW-011 9/13/2016 38500 7.28 9.95 0.657 14.1 47.6 1.59 4.63 196 72.307 2.3752 1.1603 0.4328 0.0168 3.9852 202.22 0.0449 0.0964 3.2124 3.3537 8.6045
CFMW-011a-GW BUU_MW-011a 9/20/2016 27100 10.18 19.9 2.07 9.01 24.6 4.07 12.5 132 55.58 1.2275 0.7414 0.8657 0.0530 2.8876 148.57 0.1148 0.2603 2.1635 2.5385 6.4324
CFMW-012-GW UU_MW-012 9/12/2016 105000 9.04 226 0.817 4.13 8.66 3.49 21.5 474 239.607 0.4321 0.3399 9.8310 0.0209 10.6239 498.99 0.0985 0.4476 7.7689 8.3149 12.1916
CFMW-012a-GW BUU_MW-012a 9/15/2016 37800 7.13 6.38 0.721 13 51.3 0.571 5.26 200 71.401 2.5599 1.0698 0.2775 0.0184 3.9256 205.831 0.0161 0.1095 3.2780 3.4036 7.1221

CFMW-DUP2-GW BUU_MW-012a 9/15/2016 37800 7.13 6.19 0.726 13 50.8 0.57 5.74 204 70.716 2.5349 1.0698 0.2693 0.0186 3.8925 210.31 0.0161 0.1195 3.3436 3.4791 5.6077
CFMW-014-GW UU_MW-014 9/12/2016 104000 7.33 168 1.12 16.8 44.9 2.45 35 476 230.82 2.2405 1.3825 7.3080 0.0286 10.9596 513.45 0.0691 0.7287 7.8016 8.5995 12.0669
CFMW-015-GW UU_MW-015 9/12/2016 256000 9.47 620 2.4 4.01 2.71 5.77 87.4 1190 629.12 0.1352 0.3300 26.9700 0.0614 27.4966 1283.17 0.1628 1.8197 19.5041 21.4865 12.2697
CFMW-016a-GW UU_MW-016a 9/21/2016 37100 11.39 18.6 2.78 4.06 38.1 2.28 5.88 64.1 63.54 1.9012 0.3341 0.8091 0.0711 3.1155 72.26 0.0643 0.1224 1.0506 1.2373 43.1479
CFMW-019-GW UU_MW-019 9/12/2016 83900 7.69 104 1.52 17.2 55.1 5.93 95 334 177.82 2.7495 1.4154 4.5240 0.0389 8.7278 434.93 0.1673 1.9779 5.4743 7.6194 6.7798
CFMW-019a-GW BUU_MW-019a 9/20/2016 37400 10.24 50.9 8.88 3.7 15.1 3.18 14.3 222 78.58 0.7535 0.3045 2.2142 0.2272 3.4993 239.48 0.0897 0.2977 3.6386 4.0260 -6.9997
CFMW-020-GW UU_MW-020 9/20/2016 40800 7.22 4.81 0.774 13.9 54.4 2.25 20.1 220 73.884 2.7146 1.1438 0.2092 0.0198 4.0874 242.35 0.0635 0.4185 3.6058 4.0878 -0.0040
CFMW-021-GW UU_MW-021 9/12/2016 63100 7.11 54.3 1 18.8 62.3 3.73 57.1 284 136.4 3.1088 1.5471 2.3621 0.0256 7.0435 344.83 0.1052 1.1888 4.6548 5.9488 8.4254
CFMW-022-GW UU_MW-022 9/13/2016 39400 7.61 5.09 0.318 6.72 27.7 1.59 5.47 202 39.828 1.3822 0.5530 0.2214 0.0081 2.1648 209.06 0.0449 0.1139 3.3108 3.4695 -23.1573
CFMW-023-GW UU_MW-023 9/21/2016 44900 7.59 4.1 0.6 17.7 60.7 0.669 5.4 242 83.1 3.0289 1.4565 0.1784 0.0153 4.6792 248.069 0.0189 0.1124 3.9664 4.0977 6.6252
CFMW-025a-GW BUU_MW-025a 9/13/2016 38600 7.92 8.85 2.09 24.1 38.3 1.89 13.5 182 73.34 1.9112 1.9832 0.3850 0.0535 4.3328 197.39 0.0533 0.2811 2.9830 3.3174 13.2733
CFMW-025b-GW UU_MW-025b 9/13/2016 43000 8.3 6.43 0.932 20 50.7 1.94 13.8 212 78.062 2.5299 1.6458 0.2797 0.0238 4.4793 227.74 0.0547 0.2873 3.4747 3.8167 7.9864
CFMW-026-GW UU_MW-026 9/13/2016 46800 7.94 11.6 0.858 14.6 59.9 2.72 20.3 218 86.958 2.9890 1.2014 0.5046 0.0219 4.7170 241.02 0.0767 0.4226 3.5730 4.0724 7.3338
CFMW-027-GW UU_MW-027 9/13/2016 61200 7.7 31 0.52 7.89 24.5 2.22 27.3 284 63.91 1.2226 0.6493 1.3485 0.0133 3.2336 313.52 0.0626 0.5684 4.6548 5.2858 -24.0880
CFMW-028-GW UU_MW-028 9/13/2016 42700 7.93 26 4.23 15.9 44.1 2.09 8.38 206 90.23 2.2006 1.3084 1.1310 0.1082 4.7482 216.47 0.0590 0.1745 3.3763 3.6098 13.6209
CFMW-028a-GW UU_MW-028a 9/20/2016 20300 9.02 13.6 3.26 8.1 12.2 16.9 34.2 46 37.16 0.6088 0.6665 0.5916 0.0834 1.9503 97.1 0.4767 0.7120 0.7539 1.9427 0.1949
CFMW-029-GW UU_MW-029 9/13/2016 49600 7.38 35.4 0.898 18.7 52.7 1 18.3 226 107.698 2.6297 1.5388 1.5399 0.0230 5.7314 245.3 0.0282 0.3810 3.7041 4.1134 16.4358

CFMW-DUP1-GW UU_MW-029 9/13/2016 49600 7.38 34.2 0.864 17.8 51.1 0.999 18.3 238 103.964 2.5499 1.4648 1.4877 0.0221 5.5245 257.299 0.0282 0.3810 3.9008 4.3100 12.3489
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Appendix Q - General Chemistry Ion Balance - Round 1
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Sample ID Station ID Sample Date
Conductivity

(uS/cm) pH
Na

(mg/l)
K

(mg/l)
Mg

(mg/l)
Ca

(mg/l)
Cl

(mg/l)
SO4

(mg/l)
HCO3
(mg/l)

Cation Totals
(mg/l)

Ca
(meq/L)

Mg
(meq/L)

Na
(meq/L)

K
(meq/L)

Sum Cations
(meq/L)

Anion Totals
(mg/l)

Cl
(meq/L)

SO4
(meq/L)

HCO3
(meq/L)

Sum Anions
(meq/L)

Ion Balance
(%)

CFMW-031-GW UU_MW-031 9/15/2016 48200 8.12 29.8 0.736 13.2 47.7 1.7 8.39 230 91.436 2.3802 1.0862 1.2963 0.0188 4.7816 240.09 0.0480 0.1747 3.7697 3.9923 8.9954
CFMW-032-GW UU_MW-032 9/15/2016 96500 7.77 155 2.63 11.7 38.8 2.26 10.9 452 208.13 1.9361 0.9628 6.7425 0.0673 9.7087 465.16 0.0638 0.2269 7.4083 7.6990 11.5450
CFMW-032a-GW BUU_MW-032a 9/16/2016 640000 14 25.4 21.6 0.0636 628 1.65 2.82 1650 675.0636 31.3372 0.0052 1.1049 0.5525 32.9999 1654.47 0.0465 0.0587 27.0435 27.1488 9.7277
CFMW-033-GW UU_MW-033 9/15/2016 56500 8.08 43.5 0.944 16.6 53.6 2.39 22.6 256 114.644 2.6746 1.3660 1.8923 0.0241 5.9571 280.99 0.0674 0.4705 4.1958 4.7338 11.4421
CFMW-034-GW UU_MW-034 9/14/2016 50900 7.2 27.4 0.918 15.5 59.1 1.81 13.8 254 102.918 2.9491 1.2755 1.1919 0.0235 5.4400 269.61 0.0511 0.2873 4.1631 4.5014 9.4406
CFMW-035-GW UU_MW-035 9/14/2016 70000 7.1 34.5 2.43 32.7 76.7 6.88 29.5 362 146.33 3.8273 2.6909 1.5008 0.0622 8.0811 398.38 0.1941 0.6142 5.9332 6.7415 9.0380
CFMW-037-GW UU_MW-037 9/16/2016 37600 8.25 8.93 0.807 14.2 49.1 2.76 8.81 192 73.037 2.4501 1.1685 0.3885 0.0206 4.0277 203.57 0.0779 0.1834 3.1469 3.4082 8.3318
CFMW-038-GW UU_MW-038 9/14/2016 57900 8.18 37.3 1.03 16.3 60.6 2.81 16.7 284 115.23 3.0239 1.3413 1.6226 0.0263 6.0142 303.51 0.0793 0.3477 4.6548 5.0817 8.4035
CFMW-040-GW UU_MW-040 9/14/2016 55800 7.47 34.7 1.18 15.6 55.7 3.24 16.7 256 107.18 2.7794 1.2837 1.5095 0.0302 5.6028 275.94 0.0914 0.3477 4.1958 4.6349 9.4538
CFMW-042-GW UU_MW-042 9/14/2016 54300 7.41 43.9 1.01 16.2 56 2.94 25.5 252 117.11 2.7944 1.3331 1.9097 0.0258 6.0630 280.44 0.0829 0.5309 4.1303 4.7441 12.2036
CFMW-043-GW UU_MW-043 9/13/2016 56100 7.33 44.2 0.999 15.9 51.6 2.47 26 254 112.699 2.5748 1.3084 1.9227 0.0256 5.8315 282.47 0.0697 0.5413 4.1631 4.7741 9.9707
CFMW-044-GW UU_MW-044 9/16/2016 56600 8.09 45 0.888 16.2 50.1 2.96 26.2 262 112.188 2.5000 1.3331 1.9575 0.0227 5.8133 291.16 0.0835 0.5455 4.2942 4.9232 8.2908
CFMW-044a-GW UU_MW-044a 9/19/2016 201000 12.25 40.7 1.66 0.121 155 5.34 63 360 197.481 7.7345 0.0100 1.7705 0.0425 9.5574 428.34 0.1506 1.3117 5.9004 7.3627 12.9708
CFMW-044b-GW BUU_MW-044b 9/19/2016 25500 8.26 3.9 2.52 16.5 13.7 3.5 0.826 132 36.62 0.6836 1.3578 0.1697 0.0645 2.2755 136.326 0.0987 0.0172 2.1635 2.2794 -0.0853
CFMW-045-GW UU_MW-045 9/15/2016 55200 7.49 39 0.936 15.6 53.7 2.84 23.1 254 109.236 2.6796 1.2837 1.6965 0.0239 5.6838 279.94 0.0801 0.4809 4.1631 4.7241 9.2207
CFMW-045a-GW UU_MW-045a 9/19/2016 39400 9.85 31.1 2.3 13 45.8 2.87 21.5 215 92.2 2.2854 1.0698 1.3529 0.0588 4.7669 239.37 0.0810 0.4476 3.5239 4.0524 8.1008
CFMW-047-GW UU_MW-047 9/14/2016 30800 10.86 18.5 1.2 15.6 57.1 2.69 10.3 230 92.4 2.8493 1.2837 0.8048 0.0307 4.9685 242.99 0.0759 0.2144 3.7697 4.0600 10.0618
CFMW-049-GW UU_MW-049 9/21/2016 39900 7.37 10.1 0.857 15.5 47.6 1.78 3.55 206 74.057 2.3752 1.2755 0.4394 0.0219 4.1120 211.33 0.0502 0.0739 3.3763 3.5005 8.0334
CFMW-049a-GW UU_MW-049a 9/16/2016 263000 12.46 25.2 19.7 0.291 198 2.3 4.71 422 243.191 9.8802 0.0239 1.0962 0.5039 11.5043 429.01 0.0649 0.0981 6.9166 7.0795 23.8097
CFMW-050-GW UU_MW-050 9/19/2016 39200 8.18 11.7 0.845 15.3 46.8 0.015 3.32 208 74.645 2.3353 1.2590 0.5090 0.0216 4.1249 211.335 0.0004 0.0691 3.4091 3.4787 8.4994
CFMW-053-GW UU_MW-053 9/14/2016 53600 7.55 44 1.07 16.6 58.2 2.9 24.8 264 119.87 2.9042 1.3660 1.9140 0.0274 6.2116 291.7 0.0818 0.5163 4.3270 4.9251 11.5516
CFMW-053a-GW BUU_MW-053a 9/19/2016 930000 14 102 65.2 0.0636 922 6.36 1.57 2320 1089.2636 46.0078 0.0052 4.4370 1.6678 52.1178 2327.93 0.1794 0.0327 38.0248 38.2369 15.3627
CFMW-054-GW UU_MW-054 9/14/2016 53400 7.51 38.8 1.05 16.5 59.4 2.6 22.3 262 115.75 2.9641 1.3578 1.6878 0.0269 6.0365 286.9 0.0733 0.4643 4.2942 4.8318 11.0844
CFMW-056-GW BUU_MW-056 9/20/2016 37900 7.21 4.1 1.57 18.7 48.7 0.459 4.53 206 73.07 2.4301 1.5388 0.1784 0.0402 4.1875 210.989 0.0129 0.0943 3.3763 3.4836 9.1755

CFMW-DUP3-GW BUU_MW-056 9/20/2016 37900 7.21 4.28 1.59 19 49.7 0.386 4.43 206 74.57 2.4800 1.5635 0.1862 0.0407 4.2704 210.816 0.0109 0.0922 3.3763 3.4795 10.2057
CFMW-056a-GW BUU-MW-056a 9/20/2016 29800 8.11 26.7 10.8 7.47 18.6 17.9 96.4 118 63.57 0.9281 0.6147 1.1615 0.2763 2.9806 232.3 0.5050 2.0070 1.9340 4.4460 -19.7327
CFMW-056b-GW UU_MW-056b 9/13/2016 49500 7.98 9.45 0.925 17.5 69 3.16 27 236 96.875 3.4431 1.4401 0.4111 0.0237 5.3179 266.16 0.0891 0.5621 3.8680 4.5193 8.1180
CFMW-057-GW BUU_MW-057 9/19/2016 21200 8.01 3.7 1.73 15.6 20.5 0.63 0.797 126 41.53 1.0230 1.2837 0.1610 0.0443 2.5119 127.427 0.0178 0.0166 2.0651 2.0995 8.9425
CFMW-057a-GW BUU_MW-057a 9/19/2016 832000 12.8 48.1 18.1 0.0636 581 6.52 1.08 1860 647.2636 28.9919 0.0052 2.0924 0.4630 31.5525 1867.6 0.1839 0.0225 30.4854 30.6918 1.3827
CFMW-059-GW UU_MW-059 9/15/2016 56300 7.48 20.6 1.15 14.1 69.3 30.4 6.98 232 105.15 3.4581 1.1603 0.8961 0.0294 5.5439 269.38 0.8576 0.1453 3.8025 4.8054 7.1357
CFMW-059a-GW BUU_MW-059a 9/19/2016 501000 14 15.4 7.92 0.0636 340 4.27 12.4 1080 363.3836 16.9660 0.0052 0.6699 0.2026 17.8437 1096.67 0.1205 0.2582 17.7012 18.0798 -0.6572
CFMW-061-GW UU_MW-061 9/15/2016 40700 7.6 8.66 0.837 16.2 50.1 2.35 7.72 204 75.797 2.5000 1.3331 0.3767 0.0214 4.2312 214.07 0.0663 0.1607 3.3436 3.5706 8.4676
CFMW-064-GW UU_MW-064 9/15/2016 40600 7.66 9.02 0.948 17.9 47.1 2.1 4.56 206 74.968 2.3503 1.4730 0.3924 0.0242 4.2399 212.66 0.0592 0.0949 3.3763 3.5305 9.1292

Calcium (Ca) 0.0499
Magnesium (Mg) 0.08229

Sodium (Na) 0.0435
Potassium (K) 0.02558
Chloride (Cl) 0.02821
Sulfate (SO4) 0.02082

Bicarbonate (HCO3) 0.01639

Conversion Factor
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Appendix Q - General Chemistry Ion Balance - Round 2
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Sample ID Station ID Sample Date
Conductivity

(uS/cm) pH
Na

(mg/l)
K

(mg/l)
Mg

(mg/l)
Ca

(mg/l)
Cl

(mg/l)
SO4

(mg/l)
HCO3
(mg/l)

Cation Totals
(mg/l)

Ca
(meq/L)

Mg
(meq/L)

Na
(meq/L)

K
(meq/L)

Sum Cations
(meq/L)

Anion Totals
(mg/l)

Cl
(meq/L)

SO4
(meq/L)

HCO3
(meq/L)

Sum Anions
(meq/L)

Ion Balance
(%)

CFSWP-001-SW CFSWP-001 12/02/2016 19400 7.98 1.2 0.341 7.06 25.3 1.11 6.62 88.1 33.901 1.2625 0.5810 0.0522 0.0087 1.9044 95.83 0.0313 0.1378 1.4440 1.6131 8.2804
CFSWP-002-SW CFSWP-002 12/02/2016 18800 8.04 1.06 0.319 6.75 24.3 1.71 17.4 86.9 32.429 1.2126 0.5555 0.0461 0.0082 1.8223 106.01 0.0482 0.3623 1.4243 1.8348 -0.3418
CFSWP-003-SW CFSWP-003 12/01/2016 24200 7.78 5.99 0.476 8.43 30 0.904 7.12 92 44.896 1.4970 0.6937 0.2606 0.0122 2.4634 100.024 0.0255 0.1482 1.5079 1.6816 18.8616
CFSWP-004-SW CFSWP-004 12/01/2016 47800 7.52 26.1 0.833 15.1 52.4 2.31 14.4 179 94.433 2.6148 1.2426 1.1354 0.0213 5.0140 195.71 0.0652 0.2998 2.9338 3.2988 20.6335
CFSWP-005-SW CFSWP-005 12/01/2016 57200 7.5 35.6 1.06 17.9 62.6 2.91 18.4 269 117.16 3.1237 1.4730 1.5486 0.0271 6.1724 290.31 0.0821 0.3831 4.4089 4.8741 11.7535
CFSWP-006-SW CFSWP-006 12/01/2016 18300 8.23 1.15 0.315 6.75 24.5 0.36 3.62 87.6 32.715 1.2226 0.5555 0.0500 0.0081 1.8361 91.58 0.0102 0.0754 1.4358 1.5213 9.3764
CFSWP-007-SW CFSWP-007 12/02/2016 18900 8.02 1.04 0.313 6.78 24.5 0.351 3.59 87.5 32.633 1.2226 0.5579 0.0452 0.0080 1.8337 91.441 0.0099 0.0747 1.4341 1.5188 9.3946
CFSWP-008-SW CFSWP-008 12/02/2016 19600 8.05 1.14 0.309 7.11 25.4 0.363 4.01 90.4 33.959 1.2675 0.5851 0.0496 0.0079 1.9100 94.773 0.0102 0.0835 1.4817 1.5754 9.6015
CFSWP-013-SW CFSWP-013 11/30/2016 32100 7.72 2.34 0.778 11.3 40 0.577 3.02 148 54.418 1.9960 0.9299 0.1018 0.0199 3.0476 151.597 0.0163 0.0629 2.4257 2.5049 9.7740
CFSWP-014-SW CFSWP-014 11/30/2016 37900 8.14 2.59 0.481 13.5 52.8 1.58 2.23 190 69.371 2.6347 1.1109 0.1127 0.0123 3.8706 193.81 0.0446 0.0464 3.1141 3.2051 9.4055

CFSWP-DUP3-SW CFSWP-014 11/30/2016 37900 8.14 2.66 0.486 13.9 53.3 1.63 2.24 191 70.346 2.6597 1.1438 0.1157 0.0124 3.9316 194.87 0.0460 0.0466 3.1305 3.2231 9.9030
CFSWP-015-SW CFSWP-015 11/30/2016 33300 8.21 2.61 0.484 13.6 53.1 1.63 2.19 193 69.794 2.6497 1.1191 0.1135 0.0124 3.8947 196.82 0.0460 0.0456 3.1633 3.2548 8.9502
CFSWP-015-SW CFSWP-015 12/20/2016 33300 7.48 2.94 0.519 14 56.8 1.37 2.48 202 74.259 2.8343 1.1521 0.1279 0.0133 4.1275 205.85 0.0386 0.0516 3.3108 3.4011 9.6497
CFSWP-016-SW CFSWP-016 11/30/2016 38500 8 2.63 0.483 13.9 53.1 1.63 2.27 194 70.113 2.6497 1.1438 0.1144 0.0124 3.9203 197.9 0.0460 0.0473 3.1797 3.2729 8.9999
CFSWP-017-SW CFSWP-017 12/02/2016 19500 7.69 1.1 0.314 7.09 25.4 0.37 4.81 89.9 33.904 1.2675 0.5834 0.0479 0.0080 1.9068 95.08 0.0104 0.1001 1.4735 1.5840 9.2453
CFSWP-018-SW CFSWP-018 12/01/2016 41700 7.46 9.29 0.6 17.2 77 1.91 4.66 207 104.09 3.8423 1.4154 0.4041 0.0153 5.6772 213.57 0.0539 0.0970 3.3927 3.5436 23.1382
CFSWP-019-SW CFSWP-019 12/01/2016 40000 7.39 8.71 0.641 16.5 51 1.86 5.11 207 76.851 2.5449 1.3578 0.3789 0.0164 4.2980 213.97 0.0525 0.1064 3.3927 3.5516 9.5085
CFSWP-020-SW CFSWP-020 12/01/2016 35600 7.58 4.86 0.894 16.5 73.3 1.59 3.25 183 95.554 3.6577 1.3578 0.2114 0.0229 5.2497 187.84 0.0449 0.0677 2.9994 3.1119 25.5673
CFSWP-021-SW CFSWP-021 11/30/2016 59300 8.37 31 1.25 19.5 82.1 2.25 73.1 228 133.85 4.0968 1.6047 1.3485 0.0320 7.0819 303.35 0.0635 1.5219 3.7369 5.3223 14.1853
CFSWP-025-SW CFSWP-025 12/20/2016 33400 7.35 2.88 0.528 13.9 56.7 1.4 2.51 201 74.008 2.8293 1.1438 0.1253 0.0135 4.1119 204.91 0.0395 0.0523 3.2944 3.3861 9.6799
CFMW-001-GW CFMW-001 12/12/2016 43100 6.81 4.38 0.737 13.1 54.9 0.799 4.98 206 73.117 2.7395 1.0780 0.1905 0.0189 4.0269 211.779 0.0225 0.1037 3.3763 3.5026 6.9637
CFMW-003-GW CFMW-003 12/09/2016 256000 7.09 360 2.04 49.8 184 33.4 618 673 595.84 9.1816 4.0980 15.6600 0.0522 28.9918 1324.4 0.9422 12.8668 11.0305 24.8394 7.7137
CFMW-003a-GW CFMW-003a 12/12/2016 31200 8.58 19.5 4.96 4.87 28.5 8.6 34.7 90.7 57.83 1.4222 0.4008 0.8483 0.1269 2.7980 134 0.2426 0.7225 1.4866 2.4516 6.5984
CFMW-007-GW CFMW-007 12/12/2016 43500 7.41 5.97 0.668 14.1 56.6 1.48 16.1 203 77.338 2.8243 1.1603 0.2597 0.0171 4.2614 220.58 0.0418 0.3352 3.3272 3.7041 6.9962
CFMW-008-GW CFMW-008 12/16/2016 83200 7.15 86 2.22 16.3 38.1 3.65 15.3 340 142.62 1.9012 1.3413 3.7410 0.0568 7.0403 358.95 0.1030 0.3185 5.5726 5.9941 8.0264
CFMW-008a-GW CFMW-008a 12/16/2016 573000 13.14 66.4 23.2 0.0636 431 4.93 5.44 1320 520.6636 21.5069 0.0052 2.8884 0.5935 24.9940 1330.37 0.1391 0.1133 21.6348 21.8871 6.6271
CFMW-010-GW CFMW-010 12/15/2016 106000 9.25 231 0.89 9.81 14.8 0.442 17.9 514 256.5 0.7385 0.8073 10.0485 0.0228 11.6171 532.342 0.0125 0.3727 8.4245 8.8096 13.7440
CFMW-011-GW CFMW-011 12/08/2016 45100 7.7 11.2 0.709 16 52.4 0.681 7.35 218 80.309 2.6148 1.3166 0.4872 0.0181 4.4367 226.031 0.0192 0.1530 3.5730 3.7453 8.4512
CFMW-011a-GW CFMW-011a 12/14/2016 39200 7.67 24.1 3.12 8.91 21.7 1.13 4.74 159 57.83 1.0828 0.7332 1.0484 0.0798 2.9442 164.87 0.0319 0.0987 2.6060 2.7366 3.6548
CFMW-012-GW CFMW-012 12/14/2016 114000 9.2 234 0.937 6.07 11.7 0.494 13.1 566 252.707 0.5838 0.4995 10.1790 0.0240 11.2863 579.594 0.0139 0.2727 9.2767 9.5634 8.2633
CFMW-012a-GW CFMW-012a 12/13/2016 39800 7.49 6.49 0.767 12.9 52.9 1.73 4.49 201 73.057 2.6397 1.0615 0.2823 0.0196 4.0032 207.22 0.0488 0.0935 3.2944 3.4367 7.6145
CFMW-014-GW CFMW-014 12/15/2016 138000 7.7 239 1.16 16.1 42 1.61 45 548 298.26 2.0958 1.3249 10.3965 0.0297 13.8468 594.61 0.0454 0.9369 8.9817 9.9640 16.3068
CFMW-015-GW CFMW-015 12/15/2016 176000 9.83 365 1.52 1.64 1.41 1.57 44.8 762 369.57 0.0704 0.1350 15.8775 0.0389 16.1217 808.37 0.0443 0.9327 12.4892 13.4662 8.9749
CFMW-016a-GW CFMW-016a 12/14/2016 31900 8.84 13.1 1.36 9.33 31.4 1.32 6.22 138 55.19 1.5669 0.7678 0.5699 0.0348 2.9393 145.54 0.0372 0.1295 2.2618 2.4286 9.5142
CFMW-019-GW CFMW-019 12/15/2016 96200 7.86 120 1.84 17.8 54.6 4.22 115 342 194.24 2.7245 1.4648 5.2200 0.0471 9.4564 461.22 0.1190 2.3943 5.6054 8.1187 7.6110
CFMW-019a-GW CFMW-019a 12/14/2016 34200 8.38 10 1.52 14.9 40.1 1.08 7.37 184 66.52 2.0010 1.2261 0.4350 0.0389 3.7010 192.45 0.0305 0.1534 3.0158 3.1997 7.2648
CFMW-020-GW CFMW-020 12/13/2016 49100 7.54 6.68 0.676 14.7 65.3 0.64 5.47 245 87.356 3.2585 1.2097 0.2906 0.0173 4.7760 251.11 0.0181 0.1139 4.0156 4.1475 7.0434
CFMW-021-GW CFMW-021 12/14/2016 92700 7.84 142 1.07 14 45.7 4.21 81 382 202.77 2.2804 1.1521 6.1770 0.0274 9.6369 467.21 0.1188 1.6864 6.2610 8.0662 8.8725
CFMW-022-GW CFMW-022 12/09/2016 51400 7.24 15.6 0.685 14.4 59.8 0.5 4.87 250 90.485 2.9840 1.1850 0.6786 0.0175 4.8651 255.37 0.0141 0.1014 4.0975 4.2130 7.1834
CFMW-023-GW CFMW-023 12/19/2016 38500 6.72 2.87 0.532 17.7 61.1 1.86 4.25 235 82.202 3.0489 1.4565 0.1248 0.0136 4.6439 241.11 0.0525 0.0885 3.8517 3.9926 7.5409
CFMW-025a-GW CFMW-025a 12/05/2016 115000 6.16 9.18 2.5 33 137 1.47 10.7 560 181.68 6.8363 2.7156 0.3993 0.0640 10.0152 572.17 0.0415 0.2228 9.1784 9.4426 2.9423
CFMW-025b-GW CFMW-025b 12/07/2016 40200 7.77 6.59 1.04 20.2 46.2 1.96 12.3 207 74.03 2.3054 1.6623 0.2867 0.0266 4.2809 221.26 0.0553 0.2561 3.3927 3.7041 7.2235
CFMW-026-GW CFMW-026 12/05/2016 52300 7.64 10.7 0.905 15.7 66.4 2.37 15.8 238 93.705 3.3134 1.2920 0.4655 0.0231 5.0939 256.17 0.0669 0.3290 3.9008 4.2966 8.4902
CFMW-027-GW CFMW-027 12/14/2016 62600 7.78 56.5 1.09 16.1 51.5 2.03 24.7 288 125.19 2.5699 1.3249 2.4578 0.0279 6.3804 314.73 0.0573 0.5143 4.7203 5.2918 9.3257
CFMW-028-GW CFMW-028 12/05/2016 49600 7.96 24.9 2.73 15.8 48.7 1.65 7.81 231 92.13 2.4301 1.3002 1.0832 0.0698 4.8833 240.46 0.0465 0.1626 3.7861 3.9952 10.0023
CFMW-028a-GW CFMW-028a 12/09/2016 46400 11.72 9.32 2.08 0.282 43.2 8.95 38.2 69.2 54.882 2.1557 0.0232 0.4054 0.0532 2.6375 116.35 0.2525 0.7953 1.1342 2.1820 9.4516
CFMW-029-GW CFMW-029 12/14/2016 47600 7.66 21.5 0.923 17.7 52.8 0.623 13.9 234 92.923 2.6347 1.4565 0.9353 0.0236 5.0501 248.523 0.0176 0.2894 3.8353 4.1422 9.8765
CFMW-031-GW CFMW-031 12/09/2016 59500 7.67 32.2 0.842 17.3 60.3 1.22 21.2 260 110.642 3.0090 1.4236 1.4007 0.0215 5.8548 282.42 0.0344 0.4414 4.2614 4.7372 10.5516
CFMW-032-GW CFMW-032 12/13/2016 122000 6.8 153 3.02 22.1 88 1.93 10.4 672 266.12 4.3912 1.8186 6.6555 0.0773 12.9426 684.33 0.0544 0.2165 11.0141 11.2851 6.8414
CFMW-032a-GW CFMW-032a 12/16/2016 391000 12.74 11.9 3.86 0.069 253 2.15 8.74 783 268.829 12.6247 0.0057 0.5177 0.0987 13.2468 793.89 0.0607 0.1820 12.8334 13.0760 0.6488
CFMW-033-GW CFMW-033 12/06/2016 59900 4.49 39.5 1.04 15.6 53.6 1.94 18.8 265 109.74 2.6746 1.2837 1.7183 0.0266 5.7032 285.74 0.0547 0.3914 4.3434 4.7895 8.7082
CFMW-034-GW CFMW-034 12/13/2016 67600 7.32 31.5 0.97 19.2 82.5 1.14 11.7 344 134.17 4.1168 1.5800 1.3703 0.0248 7.0918 356.84 0.0322 0.2436 5.6382 5.9139 9.0566
CFMW-035-GW CFMW-035 12/13/2016 74500 7.44 32.7 1.93 31.1 77.2 4.67 24 394 142.93 3.8523 2.5592 1.4225 0.0494 7.8833 422.67 0.1317 0.4997 6.4577 7.0891 5.3047
CFMW-037-GW CFMW-037 12/08/2016 40100 7.74 9.55 0.789 14.4 46.7 1.17 6.12 199 71.439 2.3303 1.1850 0.4154 0.0202 3.9509 206.29 0.0330 0.1274 3.2616 3.4220 7.1732
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Appendix Q - General Chemistry Ion Balance - Round 2
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Sample ID Station ID Sample Date
Conductivity

(uS/cm) pH
Na

(mg/l)
K

(mg/l)
Mg

(mg/l)
Ca

(mg/l)
Cl

(mg/l)
SO4

(mg/l)
HCO3
(mg/l)

Cation Totals
(mg/l)

Ca
(meq/L)

Mg
(meq/L)
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(meq/L)

K
(meq/L)

Sum Cations
(meq/L)

Anion Totals
(mg/l)

Cl
(meq/L)

SO4
(meq/L)

HCO3
(meq/L)

Sum Anions
(meq/L)

Ion Balance
(%)

CFMW-038-GW CFMW-038 12/09/2016 56800 6.44 36.5 0.961 16.9 60 2.2 10 278 114.361 2.9940 1.3907 1.5878 0.0246 5.9970 290.2 0.0621 0.2082 4.5564 4.8267 10.8128
CFMW-040-GW CFMW-040 12/13/2016 52200 7.61 32.5 1.02 15.2 53.6 2.35 14.2 248 102.32 2.6746 1.2508 1.4138 0.0261 5.3653 264.55 0.0663 0.2956 4.0647 4.4267 9.5858
CFMW-043-GW CFMW-043 12/14/2016 56200 7.65 37.9 0.96 15.6 51.7 1.88 18.6 258 106.16 2.5798 1.2837 1.6487 0.0246 5.5368 278.48 0.0530 0.3873 4.2286 4.6689 8.5036
CFMW-044-GW CFMW-044 12/09/2016 66400 7.49 48.1 1.98 17 45.2 2.26 21.9 282 112.28 2.2555 1.3989 2.0924 0.0506 5.7974 306.16 0.0638 0.4560 4.6220 5.1417 5.9942
CFMW-044a-GW CFMW-044a 12/19/2016 31200 9.1 38.7 1.12 9.19 24.6 2.89 52 80.7 73.61 1.2275 0.7562 1.6835 0.0286 3.6959 135.59 0.0815 1.0826 1.3227 2.4868 19.5552
CFMW-044b-GW CFMW-044b 12/19/2016 30500 7.54 4.06 1.44 21.5 31.3 2.03 4.82 177 58.3 1.5619 1.7692 0.1766 0.0368 3.5446 183.85 0.0573 0.1004 2.9010 3.0586 7.3586
CFMW-045-GW CFMW-045 12/14/2016 59500 7.58 40.7 0.986 15.5 52.9 2.15 19.3 258 110.086 2.6397 1.2755 1.7705 0.0252 5.7109 279.45 0.0607 0.4018 4.2286 4.6911 9.8037
CFMW-045a-GW CFMW-045a 12/09/2016 25000 9.63 27.7 3.59 4.8 4.5 7.77 21 47.2 40.59 0.2246 0.3950 1.2050 0.0918 1.9163 75.97 0.2192 0.4372 0.7736 1.4300 14.5324
CFMW-047-GW CFMW-047 12/15/2016 53200 7.81 21.1 0.972 16.6 58.4 0.751 7.73 254 97.072 2.9142 1.3660 0.9179 0.0249 5.2229 262.481 0.0212 0.1609 4.1631 4.3452 9.1733
CFMW-049-GW CFMW-049 12/15/2016 41500 7.73 10.2 0.783 15.4 47.2 0.637 3.44 210 73.583 2.3553 1.2673 0.4437 0.0200 4.0863 214.077 0.0180 0.0716 3.4419 3.5315 7.2828

CFMW-DUP6-GW CFMW-049 12/15/2016 41500 7.73 10.2 0.783 15.4 47.2 .639 3.44 209 73.583 2.3553 1.2673 0.4437 0.0200 4.0863 209 0.0180 0.0716 3.4255 3.5152 7.5133
CFMW-049a-GW CFMW-049a 12/15/2016 30200 10.49 12 3.48 13.6 41.1 1.32 2.82 108 70.18 2.0509 1.1191 0.5220 0.0890 3.7811 112.14 0.0372 0.0587 1.7701 1.8661 33.9108
CFMW-050-GW CFMW-050 12/15/2016 41500 7.79 10.7 0.844 15.4 46.6 0.759 3.52 207 73.544 2.3253 1.2673 0.4655 0.0216 4.0796 211.279 0.0214 0.0733 3.3927 3.4874 7.8262
CFMW-053-GW CFMW-053 12/12/2016 57700 7.64 41.9 0.918 15.6 55.1 2.18 20.4 270 113.518 2.7495 1.2837 1.8227 0.0235 5.8793 292.58 0.0615 0.4247 4.4253 4.9115 8.9689
CFMW-053a-GW CFMW-053a 12/19/2016 552000 12.46 47.5 13.5 0.0636 593 5.21 1.51 2020 654.0636 29.5907 0.0052 2.0663 0.3453 32.0075 2026.72 0.1470 0.0314 33.1078 33.2862 -1.9584
CFMW-054-GW CFMW-054 12/12/2016 55800 7.67 38.9 0.931 15.6 56.2 2.48 20 265 111.631 2.8044 1.2837 1.6922 0.0238 5.8041 287.48 0.0700 0.4164 4.3434 4.8297 9.1629
CFMW-056-GW CFMW-056 12/13/2016 12000 9.57 4.59 1.59 7.44 4.8 2.69 1.03 51.5 18.42 0.2395 0.6122 0.1997 0.0407 1.0921 55.22 0.0759 0.0214 0.8441 0.9414 7.4099
CFMW-056a-GW CFMW-056a 12/06/2016 29800 9.63 18.3 6.16 10.4 26.4 3.47 21.7 121 61.26 1.3174 0.8558 0.7961 0.1576 3.1268 146.17 0.0979 0.4518 1.9832 2.5329 10.4940

CFMW-DUP4-GW CFMW-056a 12/06/2016 29800 9.63 18.2 6.5 10.8 27 3.36 21.6 125 62.5 1.3473 0.8887 0.7917 0.1663 3.1940 125 0.0948 0.4497 2.0488 2.5932 10.3807
CFMW-056b-GW CFMW-056b 12/12/2016 47000 7.52 7 0.771 15.4 64.9 1.88 9.67 238 88.071 3.2385 1.2673 0.3045 0.0197 4.8300 249.55 0.0530 0.2013 3.9008 4.1552 7.5103
CFMW-057-GW CFMW-057 12/05/2016 26000 8.36 3.8 1.69 15.7 19.4 0.62 0.848 128 40.59 0.9681 1.2920 0.1653 0.0432 2.4685 129.468 0.0175 0.0177 2.0979 2.1331 7.2904
CFMW-057a-GW CFMW-057a 12/16/2016 289000 12.91 28.2 6.5 0.0636 344 3.59 1.4 1200 378.7636 17.1656 0.0052 1.2267 0.1663 18.5638 1204.99 0.1013 0.0291 19.6680 19.7984 -3.2183
CFMW-059-GW CFMW-059 12/12/2016 55800 7.08 15.2 1 14.1 72.1 24.6 4.61 244 102.4 3.5978 1.1603 0.6612 0.0256 5.4449 273.21 0.6940 0.0960 3.9992 4.7891 6.4076
CFMW-059a-GW CFMW-059a 12/16/2016 25800 8.86 3.43 1.21 10.5 29 0.205 10.9 117 44.14 1.4471 0.8640 0.1492 0.0310 2.4913 128.105 0.0058 0.2269 1.9176 2.1504 7.3455
CFMW-061-GW CFMW-061 12/07/2016 52600 7.21 11.4 0.871 20.6 60.7 2.15 5.41 267 93.571 3.0289 1.6952 0.4959 0.0223 5.2423 274.56 0.0607 0.1126 4.3761 4.5494 7.0761

CFMW-DUP5-GW CFMW-061 12/7/2016 52600 7.21 11.1 0.861 20.1 60.6 2.12 5.44 266 92.661 3.0239 1.6540 0.4829 0.0220 5.1828 266 0.0598 0.1133 4.3597 4.5328 6.6906
CFMW-064-GW CFMW-064 12/07/2016 43400 7.8 10.4 0.982 18.7 46.4 1.98 4.25 268 76.482 2.3154 1.5388 0.4524 0.0251 4.3317 274.23 0.0559 0.0885 4.3925 4.5369 -2.3133

Calcium (Ca) 0.0499
Magnesium (Mg) 0.08229

Sodium (Na) 0.0435
Potassium (K) 0.02558
Chloride (Cl) 0.02821
Sulfate (SO4) 0.02082

Bicarbonate (HCO3) 0.01639

Conversion Factor
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Appendix Q - General Chemistry Ion Balance - Round 3
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Sample ID Station ID Sample Date
Conductivity

(uS/cm) pH
Na

(mg/l)
K

(mg/l)
Mg

(mg/l)
Ca

(mg/l)
Cl

(mg/l)
SO4

(mg/l)
HCO3
(mg/l)

Cation Totals
(mg/l)

Ca
(meq/L)

Mg
(meq/L)

Na
(meq/L)

K
(meq/L)

Sum Cations
(meq/L)

Anion Totals
(mg/l)

Cl
(meq/L)

SO4
(meq/L)

HCO3
(meq/L)

Sum Anions
(meq/L)

Ion Balance
(%)

CFSWP-001-SW CFSWP-001 04/04/2017 17900 7.08 1.01 0.368 6.06 23.6 0.54 3.3 88 31.038 1.1776 0.4987 0.0439 0.0094 1.7297 91.84 0.0152 0.0687 1.4423 1.5263 6.2473
CFSWP-002-SW CFSWP-002 04/04/2017 16600 7.26 1.03 0.396 6.15 23.7 0.49 3.41 87.8 31.276 1.1826 0.5061 0.0448 0.0101 1.7436 91.7 0.0138 0.0710 1.4390 1.5239 6.7264
CFSWP-003-SW CFSWP-003 03/16/2017 17000 3.33 2.05 0.58 6.35 23.2 0.887 5.05 90.2 32.18 1.1577 0.5225 0.0892 0.0148 1.7842 96.137 0.0250 0.1051 1.4784 1.6085 5.1784
CFSWP-004-SW CFSWP-004 03/16/2017 20700 3.72 4.78 0.581 7.11 26.2 1.02 6.4 106 38.671 1.3074 0.5851 0.2079 0.0149 2.1153 113.42 0.0288 0.1332 1.7373 1.8994 5.3776
CFSWP-005-SW CFSWP-005 03/16/2017 22200 3.65 5.24 0.561 7.37 27.9 1.08 6.33 112 41.071 1.3922 0.6065 0.2279 0.0144 2.2410 119.41 0.0305 0.1318 1.8357 1.9979 5.7335
CFSWP-006-SW CFSWP-006 03/16/2017 16000 3.73 1.03 0.775 6.3 22 0.804 4.14 79.6 30.105 1.0978 0.5184 0.0448 0.0198 1.6809 84.544 0.0227 0.0862 1.3046 1.4135 8.6394
CFSWP-007-SW CFSWP-007 03/16/2017 16000 3.93 1.03 0.748 6.28 21.7 0.758 4.72 80.2 29.758 1.0828 0.5168 0.0448 0.0191 1.6636 85.678 0.0214 0.0983 1.3145 1.4341 7.4061
CFSWP-008-SW CFSWP-008 04/04/2017 17000 7.14 1.08 0.378 6.3 24.4 0.573 3.71 90.2 32.158 1.2176 0.5184 0.0470 0.0097 1.7926 94.483 0.0162 0.0772 1.4784 1.5718 6.5643
CFSWP-009-SW CFSWP-009 04/03/2017 31700 7.79 2.36 0.46 10.6 46.8 2.57 2.36 171 60.22 2.3353 0.8723 0.1027 0.0118 3.3220 175.93 0.0725 0.0491 2.8027 2.9243 6.3669
CFSWP-010-SW CFSWP-010 03/15/2017 17100 3.1 2.18 1.1 6.51 38.3 0.32 4.46 133 48.09 1.9112 0.5357 0.0948 0.0281 2.5698 137.78 0.0090 0.0929 2.1799 2.2818 5.9381
CFSWP-011-SW CFSWP-011 04/03/2017 31000 7.94 2.37 0.454 10.4 46.6 2.64 2.16 171 59.824 2.3253 0.8558 0.1031 0.0116 3.2959 175.8 0.0745 0.0450 2.8027 2.9221 6.0104
CFSWP-012-SW CFSWP-012 04/03/2017 31600 7.46 2.31 0.433 10.3 45.6 2.64 2.21 172 58.643 2.2754 0.8476 0.1005 0.0111 3.2346 176.85 0.0745 0.0460 2.8191 2.9396 4.7783

CFSWP-DUP5-SW CFSWP-012 04/03/2017 31600 7.46 2.36 0.451 10.9 45.3 2.66 2.14 172 59.011 2.2605 0.8970 0.1027 0.0115 3.2716 174.14 0.0750 0.0446 2.8191 2.9387 5.3613
CFSWP-013-SW CFSWP-013 03/15/2017 29000 3.32 1.41 0.556 10.9 42.6 0.349 3.85 164 55.466 2.1257 0.8970 0.0613 0.0142 3.0983 168.199 0.0098 0.0802 2.6880 2.7780 5.4507
CFSWP-014-SW CFSWP-014 03/13/2017 35100 3.06 5.53 0.656 13.5 55.8 3.06 3.32 203 75.486 2.7844 1.1109 0.2406 0.0168 4.1527 209.38 0.0863 0.0691 3.3272 3.4826 8.7758

CFSWP-DUP4-SW CFSWP-014 03/13/2017 35100 3.06 2.49 0.486 12.4 52.8 3.08 3.78 205 68.176 2.6347 1.0204 0.1083 0.0124 3.7759 205 0.0869 0.0787 3.3600 3.5255 3.4285
CFSWP-015-SW CFSWP-015 03/13/2017 35600 3.25 2.52 0.502 12.5 53.5 3.1 3.22 205 69.022 2.6697 1.0286 0.1096 0.0128 3.8207 211.32 0.0875 0.0670 3.3600 3.5144 4.1757
CFSWP-016-SW CFSWP-016 03/13/2017 35100 3.64 2.48 0.495 12.6 53.7 2.95 3.24 208 69.275 2.6796 1.0369 0.1079 0.0127 3.8370 214.19 0.0832 0.0675 3.4091 3.5598 3.7480
CFSWP-017-SW CFSWP-017 04/04/2017 17100 5.87 1.08 0.367 6.23 23.9 0.523 3.75 89.1 31.577 1.1926 0.5127 0.0470 0.0094 1.7616 93.373 0.0148 0.0781 1.4603 1.5532 6.2889
CFSWP-018-SW CFSWP-018 04/03/2017 34000 7.22 4.6 0.7 13.9 46.3 1.72 4.51 183 65.5 2.3104 1.1438 0.2001 0.0179 3.6722 189.23 0.0485 0.0939 2.9994 3.1418 7.7842
CFSWP-019-SW CFSWP-019 04/03/2017 33800 7.26 4.63 0.678 14 45.6 1.55 4.26 183 64.908 2.2754 1.1521 0.2014 0.0173 3.6462 188.81 0.0437 0.0887 2.9994 3.1318 7.5901
CFSWP-020-SW CFSWP-020 03/16/2017 31900 4.05 4.08 0.656 12.6 38.7 1.5 4.49 169 56.036 1.9311 1.0369 0.1775 0.0168 3.1622 174.99 0.0423 0.0935 2.7699 2.9057 4.2277
CFSWP-021-SW CFSWP-021 03/15/2017 51500 2.96 26.3 0.499 12.2 55.6 1.74 78.9 206 94.599 2.7744 1.0039 1.1441 0.0128 4.9352 286.64 0.0491 1.6427 3.3763 5.0681 -1.3289
CFSWP-022-SW CFSWP-022 04/03/2017 32300 7.09 4.49 0.459 10.3 45.6 1.99 5.66 170 60.849 2.2754 0.8476 0.1953 0.0117 3.3301 177.65 0.0561 0.1178 2.7863 2.9603 5.8789
CFSWP-023-SW CFSWP-023 04/03/2017 41300 7.14 5.28 0.646 13.9 63.3 1.6 13.2 217 83.126 3.1587 1.1438 0.2297 0.0165 4.5487 231.8 0.0451 0.2748 3.5566 3.8766 7.9774
CFSWP-025-SW CFSWP-025 03/13/2017 38000 3.4 2.53 0.509 12.7 54.2 2.95 3.25 207 69.939 2.7046 1.0451 0.1101 0.0130 3.8727 213.2 0.0832 0.0677 3.3927 3.5436 4.4378
CFMW-001-GW CFMW-001 03/20/2017 174000 7.67 4.2 0.676 13.2 53.5 0.393 7 212 71.576 2.6697 1.0862 0.1827 0.0173 3.9559 212 0.0111 0.1457 3.4747 3.6315 4.2750
CFMW-002-GW CFMW-002 03/24/2017 704000 7.72 191 1.06 13.8 37.2 1.8 22 482 243.06 1.8563 1.1356 8.3085 0.0271 11.3275 505.8 0.0508 0.4580 7.9000 8.4088 14.7885
CFMW-003-GW CFMW-003 03/22/2017 1950000 6.94 320 1.92 48.3 165 46.6 961 695 535.22 8.2335 3.9746 13.9200 0.0491 26.1772 1702.6 1.3146 20.0080 11.3911 32.7137 -11.0992
CFMW-003a-GW CFMW-003a 3/20/2017 198000 8.94 14.5 3.1 5.98 31.7 8.9 20.2 120 55.28 1.5818 0.4921 0.6308 0.0793 2.7840 120 0.2511 0.4206 1.9668 2.6384 2.6840
CFMW-007-GW CFMW-007 03/28/2017 242000 8.03 3.89 0.643 14.2 54.9 1.52 16.3 204 73.633 2.7395 1.1685 0.1692 0.0164 4.0937 221.82 0.0429 0.3394 3.3436 3.7258 4.7047
CFMW-008-GW CFMW-008 03/28/2017 396000 7.06 89.8 2.21 16.2 28.8 1.46 10.4 368 137.01 1.4371 1.3331 3.9063 0.0565 6.7330 379.86 0.0412 0.2165 6.0315 6.2892 3.4081
CFMW-008a-GW CFMW-008a 03/28/2017 1800000 12.73 53.2 19.9 0.0318 420 5.56 6 1350 493.1318 20.9580 0.0026 2.3142 0.5090 23.7839 1361.56 0.1568 0.1249 22.1265 22.4083 2.9780
CFMW-010-GW CFMW-010 03/24/2017 632000 8.38 198 0.81 9.07 23.1 1.89 15.6 458 230.98 1.1527 0.7464 8.6130 0.0207 10.5328 475.49 0.0533 0.3248 7.5066 7.8847 14.3779
CFMW-011-GW CFMW-011 03/27/2017 270000 7.6 13.3 0.798 18 62.3 1.81 14.6 260 94.398 3.1088 1.4812 0.5786 0.0204 5.1890 276.41 0.0511 0.3040 4.2614 4.6164 5.8388
CFMW-011a-GW CFMW-011a 03/21/2017 211000 7.97 10.9 1.43 14.3 37 1.07 8.77 188 63.63 1.8463 1.1767 0.4742 0.0366 3.5338 197.84 0.0302 0.1826 3.0813 3.2941 3.5103
CFMW-012-GW CFMW-012 03/22/2017 836000 8.06 232 1.6 17.1 31 1.41 43.5 522 281.7 1.5469 1.4072 10.0920 0.0409 13.0870 566.91 0.0398 0.9057 8.5556 9.5010 15.8755
CFMW-012a-GW CFMW-012a 3/20/2017 193000 7.06 6.13 0.796 13.1 51 0.04 2.27 208 71.026 2.5449 1.0780 0.2667 0.0204 3.9099 208 0.0011 0.0473 3.4091 3.4575 6.1406
CFMW-014-GW CFMW-014 03/29/2017 772000 7.36 191 1.14 22.1 60.2 2.27 48.6 514 274.44 3.0040 1.8186 8.3085 0.0292 13.1603 564.87 0.0640 1.0119 8.4245 9.5003 16.1509
CFMW-015-GW CFMW-015 03/29/2017 1650000 9.29 601 2.56 5.54 4.21 2.57 22.5 1110 613.31 0.2101 0.4559 26.1435 0.0655 26.8750 1135.07 0.0725 0.4685 18.1929 18.7338 17.8498
CFMW-016-GW CFMW-016 03/28/2017 235000 7.13 13.3 0.648 11.6 46.8 2.04 7.56 209 72.348 2.3353 0.9546 0.5786 0.0166 3.8850 218.6 0.0575 0.1574 3.4255 3.6405 3.2497

CFMW-DUP10-GW CFMW-016 3/28/2017 234000 7.13 13.3 0.648 11.6 46.8 2.04 7.56 212 72.348 2.3353 0.9546 0.5786 0.0166 3.8850 212 0.0575 0.1574 3.4747 3.6896 2.5794
CFMW-016a-GW CFMW-016a 03/27/2017 252000 7.34 9.3 0.892 15 56.8 1.86 9.45 231 81.992 2.8343 1.2344 0.4046 0.0228 4.4960 242.31 0.0525 0.1967 3.7861 4.0353 5.4004
CFMW-017-GW CFMW-017 03/28/2017 516000 8.52 135 0.865 8.99 26.4 1.4 7.97 407 171.255 1.3174 0.7398 5.8725 0.0221 7.9518 416.37 0.0395 0.1659 6.6707 6.8762 7.2540
CFMW-018-GW CFMW-018 03/28/2017 220000 7.46 7.64 0.509 12.9 49.4 2.29 3.83 206 70.449 2.4651 1.0615 0.3323 0.0130 3.8720 212.12 0.0646 0.0797 3.3763 3.5207 4.7517
CFMW-019-GW CFMW-019 03/29/2017 756000 7.27 149 1.82 25 71.9 8.35 206 411 247.72 3.5878 2.0573 6.4815 0.0466 12.1731 625.35 0.2356 4.2889 6.7363 11.2608 3.8933
CFMW-019a-GW CFMW-019a 03/27/2017 199000 8.62 22.2 2.77 11.4 30.1 1.18 6.68 182 66.47 1.5020 0.9381 0.9657 0.0709 3.4767 189.86 0.0333 0.1391 2.9830 3.1553 4.8448

CFMW-DUP9-GW CFMW-019a 03/27/2017 180000 8.62 22.6 28.2 11.6 30.3 1.74 6.73 190 92.7 1.5120 0.9546 0.9831 0.7214 4.1710 190 0.0491 0.1401 3.1141 3.3033 11.6089
CFMW-020-GW CFMW-020 03/21/2017 304000 7.14 12 0.622 15.3 62.6 2.17 8.37 287 90.522 3.1237 1.2590 0.5220 0.0159 4.9207 297.54 0.0612 0.1743 4.7039 4.9394 -0.1899
CFMW-021-GW CFMW-021 03/29/2017 756000 7.69 178 1.36 18.9 55.7 7.68 189 426 253.96 2.7794 1.5553 7.7430 0.0348 12.1125 622.68 0.2167 3.9350 6.9821 11.1338 4.2103
CFMW-022-GW CFMW-022 03/28/2017 301000 7.48 23.6 0.761 15.1 55.1 2.06 7.38 270 94.561 2.7495 1.2426 1.0266 0.0195 5.0381 279.44 0.0581 0.1537 4.4253 4.6371 4.1454
CFMW-023-GW CFMW-023 03/21/2017 266000 7.35 0.0345 0.495 16.9 58.7 0.0155 6.28 254 76.1295 2.9291 1.3907 0.0015 0.0127 4.3340 260.2955 0.0004 0.1307 4.1631 4.2942 0.4607
CFMW-025a-GW CFMW-025a 03/24/2017 219000 7.71 7.41 1.95 22.9 38 1.96 15.1 202 70.26 1.8962 1.8844 0.3223 0.0499 4.1529 219.06 0.0553 0.3144 3.3108 3.6805 6.0307
CFMW-025b-GW CFMW-025b 3/20/2017 230000 7.72 6.73 1.05 20.5 55.7 2.55 19 238 83.98 2.7794 1.6869 0.2928 0.0269 4.7860 238 0.0719 0.3956 3.9008 4.3683 4.5624
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Appendix Q - General Chemistry Ion Balance - Round 3
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Sample ID Station ID Sample Date
Conductivity

(uS/cm) pH
Na

(mg/l)
K

(mg/l)
Mg

(mg/l)
Ca

(mg/l)
Cl

(mg/l)
SO4

(mg/l)
HCO3
(mg/l)

Cation Totals
(mg/l)

Ca
(meq/L)

Mg
(meq/L)

Na
(meq/L)

K
(meq/L)

Sum Cations
(meq/L)

Anion Totals
(mg/l)

Cl
(meq/L)

SO4
(meq/L)

HCO3
(meq/L)

Sum Anions
(meq/L)

Ion Balance
(%)

CFMW-026-GW CFMW-026 3/20/2017 217000 7.49 10.5 0.86 14.4 59.9 1.44 20.6 226 85.66 2.9890 1.1850 0.4568 0.0220 4.6527 226 0.0406 0.4289 3.7041 4.1737 5.4278
CFMW-027-GW CFMW-027 03/27/2017 398000 7.03 60.8 1.11 17.4 55.8 2.68 42 314 135.11 2.7844 1.4318 2.6448 0.0284 6.8895 358.68 0.0756 0.8744 5.1465 6.0965 6.1063
CFMW-028-GW CFMW-028 3/20/2017 232000 7.65 23.2 1.63 15.5 49.6 1.45 12.1 234 89.93 2.4750 1.2755 1.0092 0.0417 4.8014 246.1 0.0409 0.2519 3.8353 4.1281 7.5407
CFMW-028a-GW CFMW-028a 03/21/2017 116000 10.54 6.19 1.52 3.94 35 9.9 48 26.7 46.65 1.7465 0.3242 0.2693 0.0389 2.3789 84.6 0.2793 0.9994 0.4376 1.7163 16.1806
CFMW-029-GW CFMW-029 03/24/2017 330000 7.39 36.4 1.05 18.9 58.4 1.24 10.1 299 114.75 2.9142 1.5553 1.5834 0.0269 6.0797 310.34 0.0350 0.2103 4.9006 5.1459 8.3188
CFMW-031-GW CFMW-031 03/21/2017 331000 7.52 40.6 0.861 17.2 59 2.22 25.5 295 117.661 2.9441 1.4154 1.7661 0.0220 6.1476 322.72 0.0626 0.5309 4.8351 5.4286 6.2112
CFMW-032-GW CFMW-032 03/27/2017 570000 7.13 132 3.12 23.1 85.7 1.09 14.5 634 243.92 4.2764 1.9009 5.7420 0.0798 11.9991 649.59 0.0307 0.3019 10.3913 10.7239 5.6121
CFMW-032a-GW CFMW-032a 03/29/2017 1200000 13.11 13.9 7.87 0.0318 436 1.92 5.81 1240 457.8018 21.7564 0.0026 0.6047 0.2013 22.5650 1247.73 0.0542 0.1210 20.3236 20.4987 4.7981
CFMW-033-GW CFMW-033 03/21/2017 333000 7.57 37.9 0.891 17 55.6 2.52 27.9 284 111.391 2.7744 1.3989 1.6487 0.0228 5.8448 314.42 0.0711 0.5809 4.6548 5.3067 4.8252
CFMW-034-GW CFMW-034 03/21/2017 394000 7.19 29.2 0.959 20.7 84 3.15 15.2 358 134.859 4.1916 1.7034 1.2702 0.0245 7.1897 376.35 0.0889 0.3165 5.8676 6.2729 6.8099
CFMW-035-GW CFMW-035 03/21/2017 442000 7.44 32 1.89 35.6 79.6 5.58 27 418 149.09 3.9720 2.9295 1.3920 0.0483 8.3419 450.58 0.1574 0.5621 6.8510 7.5706 4.8474
CFMW-037-GW CFMW-037 03/23/2017 225000 7.66 9.64 0.783 13.8 46 2.03 9.58 213 70.223 2.2954 1.1356 0.4193 0.0200 3.8704 224.61 0.0573 0.1995 3.4911 3.7478 1.6090
CFMW-038-GW CFMW-038 03/24/2017 305000 7.26 35.7 0.947 16.5 59 3.35 14.2 281 112.147 2.9441 1.3578 1.5530 0.0242 5.8791 298.55 0.0945 0.2956 4.6056 4.9957 8.1227
CFMW-040-GW CFMW-040 03/30/2017 299000 6.99 31.9 1.04 16.3 53.7 3.47 14.9 265 102.94 2.6796 1.3413 1.3877 0.0266 5.4352 283.37 0.0979 0.3102 4.3434 4.7515 6.7122
CFMW-043-GW CFMW-043 3/20/2017 307000 7.48 41.7 0.988 16.7 55.4 2.71 2.28 271 114.788 2.7645 1.3742 1.8140 0.0253 5.9779 271 0.0764 0.0475 4.4417 4.5656 13.3951
CFMW-044-GW CFMW-044 03/28/2017 369000 7.37 42.4 0.958 16.7 51.7 2.28 36.1 284 111.758 2.5798 1.3742 1.8444 0.0245 5.8230 322.38 0.0643 0.7516 4.6548 5.4707 3.1194
CFMW-044a-GW CFMW-044a 03/21/2017 261000 9.18 38.7 0.9 11.6 23.9 4.57 48.8 157 75.1 1.1926 0.9546 1.6835 0.0230 3.8536 210.37 0.1289 1.0160 2.5732 3.7182 1.7893
CFMW-044b-GW CFMW-044b 03/24/2017 208000 8.41 4.02 1.01 21.5 37.7 2.18 3.58 208 64.23 1.8812 1.7692 0.1749 0.0258 3.8512 213.76 0.0615 0.0745 3.4091 3.5452 4.1374
CFMW-045-GW CFMW-045 03/23/2017 316000 7.01 36 0.86 14.1 48.6 3.28 27.7 270 99.56 2.4251 1.1603 1.5660 0.0220 5.1734 300.98 0.0925 0.5767 4.4253 5.0945 0.7683
CFMW-045a-GW CFMW-045a 03/24/2017 289000 7.99 31.6 1.56 15.1 53.7 3.12 30.4 237 101.96 2.6796 1.2426 1.3746 0.0399 5.3367 270.52 0.0880 0.6329 3.8844 4.6054 7.3560
CFMW-047-GW CFMW-047 03/23/2017 302000 7.44 23.6 0.907 15.3 53 2.35 11.3 272 92.807 2.6447 1.2590 1.0266 0.0232 4.9535 285.65 0.0663 0.2353 4.4581 4.7596 1.9962
CFMW-049-GW CFMW-049 03/23/2017 205000 7.16 10.3 0.803 16 48.5 1.76 4.53 218 75.603 2.4202 1.3166 0.4481 0.0205 4.2054 224.29 0.0496 0.0943 3.5730 3.7170 6.1648
CFMW-049a-GW CFMW-049a 03/23/2017 895000 12.84 20.4 10.8 0.605 233 2.04 2.66 880 264.805 11.6267 0.0498 0.8874 0.2763 12.8401 884.7 0.0575 0.0554 14.4232 14.5361 -6.1951
CFMW-050-GW CFMW-050 03/23/2017 211000 7.5 9.69 0.82 16.3 49.4 2.1 4.48 216 76.21 2.4651 1.3413 0.4215 0.0210 4.2489 222.58 0.0592 0.0933 3.5402 3.6928 7.0026
CFMW-053a-GW CFMW-053a 3/27/2017 2300000 13.22 92.7 12.4 0.0318 588 13.1 3.12 2040 693.1318 29.3412 0.0026 4.0325 0.3172 33.6935 2056.22 0.3696 0.0650 33.4356 33.8701 -0.2615
CFMW-054-GW CFMW-054 03/22/2017 336000 7.49 41.1 1 16.2 56.1 3.72 29.6 273 114.4 2.7994 1.3331 1.7879 0.0256 5.9459 306.32 0.1049 0.6163 4.4745 5.1957 6.7336
CFMW-056-GW CFMW-056 03/22/2017 211000 7.87 3.98 1.53 18.2 47.8 0.367 5.2 222 71.51 2.3852 1.4977 0.1731 0.0391 4.0952 227.567 0.0104 0.1083 3.6386 3.7572 4.3040
CFMW-056a-GW CFMW-056a 03/30/2017 199000 8.15 9.29 2.67 15.7 38.4 1.72 5.2 187 66.06 1.9162 1.2920 0.4041 0.0683 3.6805 193.92 0.0485 0.1083 3.0649 3.2217 6.6473
CFMW-056b-GW CFMW-056b 03/21/2017 256000 7.4 3.49 0.692 15.6 61.3 2.51 4.47 241 81.082 3.0589 1.2837 0.1518 0.0177 4.5121 247.98 0.0708 0.0931 3.9500 4.1139 4.6168

CFMW-DUP7-GW CFMW-056b 3/21/2017 263000 7.4 3.51 0.7 15.7 61.9 2.46 4.46 241 81.81 3.0888 1.2920 0.1527 0.0179 4.5514 247.92 0.0694 0.0929 3.9500 4.1122 5.0685
CFMW-057-GW CFMW-057 03/29/2017 128000 8.21 3.85 1.82 20.2 21.8 0.716 0.127 161 47.67 1.0878 1.6623 0.1675 0.0466 2.9641 161.843 0.0202 0.0026 2.6388 2.6616 5.3766

CFMW-DUP11-GW CFMW-057 03/29/2017 127000 8.21 3.85 1.82 20.2 21.8 0.716 0.127 160 47.67 1.0878 1.6623 0.1675 0.0466 2.9641 160 0.0202 0.0026 2.6224 2.6452 5.6845
CFMW-057a-GW CFMW-057a 03/22/2017 680000 12.24 26.6 12.3 0.0318 154 6.88 13.8 509 192.9318 7.6846 0.0026 1.1571 0.3146 9.1590 529.68 0.1941 0.2873 8.3425 8.8239 1.8631
CFMW-059-GW CFMW-059 03/23/2017 314000 7.24 18.6 1.01 13.9 68.3 91 7.4 241 101.81 3.4082 1.1438 0.8091 0.0258 5.3869 339.4 2.5671 0.1541 3.9500 6.6712 -10.6504
CFMW-059a-GW CFMW-059a 03/29/2017 129000 9.32 3.8 1.56 9.86 32.4 0.624 8.57 114 47.62 1.6168 0.8114 0.1653 0.0399 2.6333 123.194 0.0176 0.1784 1.8685 2.0645 12.1089
CFMW-061-GW CFMW-061 03/23/2017 221000 7.54 5.89 0.667 15.3 46.3 0.977 5.64 217 68.157 2.3104 1.2590 0.2562 0.0171 3.8427 223.617 0.0276 0.1174 3.5566 3.7016 1.8699
CFMW-064-GW CFMW-064 03/23/2017 214000 7.54 7.41 0.794 17.4 45 2.11 6.5 218 70.604 2.2455 1.4318 0.3223 0.0203 4.0200 226.61 0.0595 0.1353 3.5730 3.7679 3.2373

Calcium (Ca) 0.0499
Magnesium (Mg) 0.08229

Sodium (Na) 0.0435
Potassium (K) 0.02558
Chloride (Cl) 0.02821
Sulfate (SO4) 0.02082

Bicarbonate (HCO3) 0.01639

Conversion Factor
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Appendix Q - General Chemistry Ion Balance - Round 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Sample ID Station ID Sample Date
Conductivity

(uS/cm) pH

Total
Dissolved

Solids (mg/l)
Na

(mg/l)
K

(mg/l)
Mg

(mg/l)
Ca

(mg/l)
Cl

(mg/l)
SO4

(mg/l)
HCO3
(mg/l)

Cation 
Totals
(mg/l)

Ca
(meq/L)

Mg
(meq/L)

Na
(meq/L)

K
(meq/L)

Sum Cations
(meq/L)

Anion Totals
(mg/l)

Cl
(meq/L)

SO4
(meq/L)

HCO3
(meq/L)

Sum Anions
(meq/L)

Ion Balance
(%)

CFSWP-001-SW CFSWP-001 06/14/2017 13300 7.43 -- 0.815 0.557 5.77 20.8 0.397 2.59 71.4 27.942 1.0379 0.4748 0.0355 0.0142 1.5624 74.387 0.0112 0.0539 1.1702 1.2354 11.6901
CFSWP-002-SW CFSWP-002 06/14/2017 12900 8.18 -- 0.712 0.257 5.04 18.9 0.255 2.85 70 24.909 0.9431 0.4147 0.0310 0.0066 1.3954 73.105 0.0072 0.0593 1.1473 1.2138 6.9587
CFSWP-003-SW CFSWP-003 06/14/2017 14500 8.22 -- 2.05 0.551 6.08 21.9 0.383 3.29 77.5 30.581 1.0928 0.5003 0.0892 0.0141 1.6964 81.173 0.0108 0.0685 1.2702 1.3495 11.3882
CFSWP-004-SW CFSWP-004 06/14/2017 14500 8.23 -- 2.06 0.495 5.88 21 0.312 3.15 76 29.435 1.0479 0.4839 0.0896 0.0127 1.6340 79.462 0.0088 0.0656 1.2456 1.3200 10.6299
CFSWP-005-SW CFSWP-005 06/14/2017 30400 7.87 -- 18.2 0.762 10.8 37 0.855 8.61 155 66.762 1.8463 0.8887 0.7917 0.0195 3.5462 164.465 0.0241 0.1793 2.5405 2.7438 12.7566
CFSWP-006-SW CFSWP-006 06/14/2017 12700 8.2 -- 0.71 0.605 5.62 19.7 0.241 2.62 69.1 26.635 0.9830 0.4625 0.0309 0.0155 1.4919 71.961 0.0068 0.0545 1.1325 1.1939 11.0943
CFSWP-008-SW CFSWP-007 06/14/2017 12900 7.92 -- 0.677 0.547 5.5 19.3 0.243 2.62 69 26.024 0.9631 0.4526 0.0294 0.0140 1.4591 71.863 0.0069 0.0545 1.1309 1.1923 10.0623
CFSWP-008-SW CFSWP-008 06/14/2017 12900 7.92 -- 0.666 0.242 4.67 17.6 0.269 2.6 69.2 23.178 0.8782 0.3843 0.0290 0.0062 1.2977 72.069 0.0076 0.0541 1.1342 1.1959 4.0819
CFSWP-009-SW CFSWP-009 06/12/2017 33300 7.86 -- 2.38 0.551 13.2 53 1.38 3.41 191 69.131 2.6447 1.0862 0.1035 0.0141 3.8486 195.79 0.0389 0.0710 3.1305 3.2404 8.5786
CFSWP-010-SW CFSWP-010 06/12/2017 32300 8.36 -- 2.22 0.473 12.1 50.7 1.64 1.88 179 65.493 2.5299 0.9957 0.0966 0.0121 3.6343 182.52 0.0463 0.0391 2.9338 3.0192 9.2446
CFSWP-011-SW CFSWP-011 06/12/2017 32700 8.3 -- 2.21 0.472 12.1 50.6 1.65 1.91 180 65.382 2.5249 0.9957 0.0961 0.0121 3.6289 183.56 0.0465 0.0398 2.9502 3.0365 8.8869
CFSWP-012-SW CFSWP-012 06/12/2017 28700 8.39 -- 2.19 0.474 12 50 1.66 1.9 180 64.664 2.4950 0.9875 0.0953 0.0121 3.5899 183.56 0.0468 0.0396 2.9502 3.0366 8.3496
CFSWP-013-SW CFSWP-013 06/12/2017 32000 8.28 -- 2.25 0.48 12.3 50.4 1.66 1.91 181 65.43 2.5150 1.0122 0.0979 0.0123 3.6373 184.57 0.0468 0.0398 2.9666 3.0532 8.7303
CFSWP-014-SW CFSWP-014 06/13/2017 32200 8.22 -- 2.24 0.467 12.4 50.9 1.77 2.02 182 66.007 2.5399 1.0204 0.0974 0.0119 3.6697 185.79 0.0499 0.0421 2.9830 3.0750 8.8177
CFSWP-015-SW CFSWP-015 06/13/2017 32800 7.85 -- 2.25 0.469 12.6 51.6 1.64 1.96 186 66.919 2.5748 1.0369 0.0979 0.0120 3.7216 189.6 0.0463 0.0408 3.0485 3.1356 8.5451

CFSWP-DUP7-SW CFSWP-015 06/13/2017 32800 7.85 -- 2.27 0.466 12.7 51.7 1.62 1.89 186 67.136 2.5798 1.0451 0.0987 0.0119 3.7356 189.51 0.0457 0.0393 3.0485 3.1336 8.7636
CFSWP-016-SW CFSWP-016 06/12/2017 33700 8.27 -- 2.2 0.477 12.2 50.5 1.62 1.99 185 65.377 2.5200 1.0039 0.0957 0.0122 3.6318 188.61 0.0457 0.0414 3.0322 3.1193 7.5915

CFSWP-DUP6-SW CFSWP-016 06/12/2017 33700 8.27 -- 2.2 0.479 12.4 51 1.6 1.98 185 66.079 2.5449 1.0204 0.0957 0.0123 3.6732 188.58 0.0451 0.0412 3.0322 3.1185 8.1678
CFSWP-017-SW CFSWP-017 06/14/2017 12900 8.17 -- 0.692 0.247 4.78 17.7 0.227 2.61 69 23.419 0.8832 0.3933 0.0301 0.0063 1.3130 71.837 0.0064 0.0543 1.1309 1.1917 4.8447
CFSWP-018-SW CFSWP-018 06/15/2017 45600 8.06 -- 25.8 1.06 16.3 62.4 2.3 12.2 233 105.56 3.1138 1.3413 1.1223 0.0271 5.6045 247.5 0.0649 0.2540 3.8189 4.1378 15.0555
CFSWP-019-SW CFSWP-019 06/15/2017 30300 8.27 -- 4.33 0.769 13.3 38 1.47 3.14 167 56.399 1.8962 1.0945 0.1884 0.0197 3.1987 171.61 0.0415 0.0654 2.7371 2.8440 5.8701
CFSWP-020-SW CFSWP-020 06/15/2017 31500 8.03 -- 4.57 0.652 14 41.1 1.32 3.24 175 60.322 2.0509 1.1521 0.1988 0.0167 3.4184 179.56 0.0372 0.0675 2.8683 2.9729 6.9700
CFSWP-021-SW CFSWP-021 06/15/2017 39800 7.64 -- 10.7 0.443 12.7 54.6 1.62 20.3 200 78.443 2.7245 1.0451 0.4655 0.0113 4.2464 221.92 0.0457 0.4226 3.2780 3.7463 6.2564
CFSWP-024-SW CFSWP-024 06/15/2017 11900 5.37 -- 6.73 0.814 0.804 7.86 1.39 4.39 13.9 16.208 0.3922 0.0662 0.2928 0.0208 0.7720 19.68 0.0392 0.0914 0.2278 0.3584 36.5822
CFSWP-025-SW CFSWP-025 06/13/2017 32300 8.28 -- 2.25 0.456 12.4 51.1 1.66 1.96 185 66.206 2.5499 1.0204 0.0979 0.0117 3.6798 188.62 0.0468 0.0408 3.0322 3.1198 8.2363
CFMW-001-GW CFMW-001 06/19/2017 4110 8.04 208 4.81 0.826 16.6 59.4 0.338 5.66 214 81.636 2.9641 1.3660 0.2092 0.0211 4.5604 219.998 0.0095 0.1178 3.5075 3.6348 11.2943
CFMW-002-GW CFMW-002 06/27/2017 3770 7.94 408 97.3 0.793 10.7 27.8 1.75 6.73 283 136.593 1.3872 0.8805 4.2326 0.0203 6.5206 291.48 0.0494 0.1401 4.6384 4.8279 14.9158
CFMW-003-GW CFMW-003 06/27/2017 25400 6.83 2000 372 2.21 56.5 201 36.5 905 674 631.71 10.0299 4.6494 16.1820 0.0565 30.9178 1615.5 1.0297 18.8421 11.0469 30.9186 -0.0013
CFMW-003a-GW CFMW-003a 06/19/2017 2900 8.92 143 14.2 2.32 8.51 36.9 6.24 13.9 130 61.93 1.8413 0.7003 0.6177 0.0593 3.2186 150.14 0.1760 0.2894 2.1307 2.5961 10.7058
CFMW-007-GW CFMW-007 06/19/2017 3940 8.41 178 4.56 0.661 15.7 52.5 1.3 12.2 194 73.421 2.6198 1.2920 0.1984 0.0169 4.1270 207.5 0.0367 0.2540 3.1797 3.4703 8.6430
CFMW-008-GW CFMW-008 06/20/2017 7270 5.91 399 113 2.56 17.6 31.6 1.23 3.15 382 164.76 1.5768 1.4483 4.9155 0.0655 8.0061 386.38 0.0347 0.0656 6.2610 6.3613 11.4486
CFMW-008a-GW CFMW-008a 06/28/2017 56100 12.59 1300 63.5 19.1 0.0656 407 5.09 8.73 1280 489.6656 20.3093 0.0054 2.7623 0.4886 23.5655 1293.82 0.1436 0.1818 20.9792 21.3045 5.0389
CFMW-010-GW CFMW-010 06/27/2017 6580 8.29 457 122 0.929 12.3 28.8 1.71 7.13 323 164.029 1.4371 1.0122 5.3070 0.0238 7.7801 331.84 0.0482 0.1484 5.2940 5.4907 17.2515
CFMW-011-GW CFMW-011 06/28/2017 3870 7.55 214 18.1 0.733 14.1 46.5 1.75 4.59 213 79.433 2.3204 1.1603 0.7874 0.0188 4.2867 219.34 0.0494 0.0956 3.4911 3.6360 8.2135

CFMW-DUP15-GW CFMW-011 06/28/2017 3870 7.55 228 18.2 0.737 14.1 46.3 1.78 4.41 208 79.337 2.3104 1.1603 0.7917 0.0189 4.2812 214.19 0.0502 0.0918 3.4091 3.5512 9.3211
CFMW-011a-GW CFMW-011a 06/29/2017 3830 7.46 237 9.74 1.85 17 43.7 0.808 5.81 197 72.29 2.1806 1.3989 0.4237 0.0473 4.0506 203.618 0.0228 0.1210 3.2288 3.3726 9.1334
CFMW-012-GW CFMW-012 06/23/2017 38600 9.56 2440 834 3.41 7.71 7.48 0.577 78.7 1480 852.6 0.3733 0.6345 36.2790 0.0872 37.3739 1559.277 0.0163 1.6385 24.2572 25.9120 18.1113
CFMW-012a-GW CFMW-012a 06/20/2017 3950 7.57 217 6.62 0.802 14.5 51.6 0.385 4.67 206 73.522 2.5748 1.1932 0.2880 0.0205 4.0765 211.055 0.0109 0.0972 3.3763 3.4844 7.8310
CFMW-014-GW CFMW-014 06/27/2017 4560 7.91 374 79.1 0.805 10.2 26.5 1.56 6.87 254 116.605 1.3224 0.8394 3.4409 0.0206 5.6231 262.43 0.0440 0.1430 4.1631 4.3501 12.7646
CFMW-015-GW CFMW-015 06/27/2017 32500 9.63 2420 703 2.76 6.4 3.73 1.81 103 1570 715.89 0.1861 0.5267 30.5805 0.0706 31.3639 1674.81 0.0511 2.1445 25.7323 27.9278 5.7952
CFMW-016-GW CFMW-016 06/29/2017 3440 7.81 190 3.58 0.584 12.3 48.4 1.49 2.69 183 64.864 2.4152 1.0122 0.1557 0.0149 3.5980 187.18 0.0420 0.0560 2.9994 3.0974 7.4766
CFMW-016a-GW CFMW-016a 06/26/2017 3180 11.53 97 29.2 1.08 8.92 62.8 1.82 3.2 65.5 102 3.1337 0.7340 1.2702 0.0276 5.1656 70.52 0.0513 0.0666 1.0735 1.1915 62.5139
CFMW-017-GW CFMW-017 06/26/2017 3570 8.12 206 8.96 0.476 10.6 46.9 0.984 2.42 191 66.936 2.3403 0.8723 0.3898 0.0122 3.6145 194.404 0.0278 0.0504 3.1305 3.2086 5.9487
CFMW-018-GW CFMW-018 06/20/2017 4480 7.47 258 5.13 0.692 17.5 61.5 0.412 4.4 237 84.822 3.0689 1.4401 0.2232 0.0177 4.7498 241.812 0.0116 0.0916 3.8844 3.9877 8.7225
CFMW-019-GW CFMW-019 06/29/2017 10500 7.42 658 145 1.72 19.9 59.2 5.62 130 383 225.82 2.9541 1.6376 6.3075 0.0440 10.9431 518.62 0.1585 2.7066 6.2774 9.1425 8.9648
CFMW-019a-GW CFMW-019a 06/26/2017 3460 7.96 218 19.1 3.17 12.4 34 0.917 5.15 181 68.67 1.6966 1.0204 0.8309 0.0811 3.6289 187.067 0.0259 0.1072 2.9666 3.0997 7.8657
CFMW-020-GW CFMW-020 06/26/2017 3650 7.81 220 3.51 0.594 11.4 50.5 1.46 2.48 196 66.004 2.5200 0.9381 0.1527 0.0152 3.6259 199.94 0.0412 0.0516 3.2124 3.3053 4.6266
CFMW-021-GW CFMW-021 06/26/2017 0.000 7.64 341 47.2 0.883 12 38.3 2.47 25.9 237 98.383 1.9112 0.9875 2.0532 0.0226 4.9744 265.37 0.0697 0.5392 3.8844 4.4933 5.0813
CFMW-022-GW CFMW-022 06/26/2017 3380 7.56 206 5.18 0.554 11.7 48.9 1.33 2.58 189 66.334 2.4401 0.9628 0.2253 0.0142 3.6424 192.91 0.0375 0.0537 3.0977 3.1889 6.6379
CFMW-023-GW CFMW-023 06/27/2017 3960 7.31 226 3.56 0.514 15.9 56 0.372 3.94 212 75.974 2.7944 1.3084 0.1549 0.0131 4.2708 216.312 0.0105 0.0820 3.4747 3.5672 8.9769
CFMW-025a-GW CFMW-025a 06/22/2017 3930 7.62 227 7.37 3.11 26.2 48.2 1.81 12.4 205 84.88 2.4052 2.1560 0.3206 0.0796 4.9613 219.21 0.0511 0.2582 3.3600 3.6692 14.9719
CFMW-025b-GW CFMW-025b 06/22/2017 4010 7.95 194 6.46 0.981 20.1 44.4 1.84 9.31 210 71.941 2.2156 1.6540 0.2810 0.0251 4.1757 221.15 0.0519 0.1938 3.4419 3.6876 6.2067
CFMW-026-GW CFMW-026 06/22/2017 4330 7.43 246 7.61 0.63 15 60.7 1.68 12.8 222 83.94 3.0289 1.2344 0.3310 0.0161 4.6104 236.48 0.0474 0.2665 3.6386 3.9525 7.6839
CFMW-027-GW CFMW-027 06/26/2017 5620 7.64 424 76.7 0.998 11.6 38.3 2.15 29.4 283 127.598 1.9112 0.9546 3.3365 0.0255 6.2277 314.55 0.0607 0.6121 4.6384 5.3111 7.9435

ROUX ASSOCIATES, INC. 1 of 2  2476.0001Y004.170/APQ



Appendix Q - General Chemistry Ion Balance - Round 4
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Sample ID Station ID Sample Date
Conductivity

(uS/cm) pH

Total
Dissolved

Solids (mg/l)
Na

(mg/l)
K

(mg/l)
Mg

(mg/l)
Ca

(mg/l)
Cl

(mg/l)
SO4

(mg/l)
HCO3
(mg/l)

Cation 
Totals
(mg/l)

Ca
(meq/L)

Mg
(meq/L)

Na
(meq/L)

K
(meq/L)

Sum Cations
(meq/L)

Anion Totals
(mg/l)

Cl
(meq/L)

SO4
(meq/L)

HCO3
(meq/L)

Sum Anions
(meq/L)

Ion Balance
(%)

CFMW-028-GW CFMW-028 06/26/2017 4500 7.56 314 29.3 1.23 16.1 51.4 1.58 7.42 247 98.03 2.5649 1.3249 1.2746 0.0315 5.1957 256 0.0446 0.1545 4.0483 4.2474 10.0428
CFMW-028a-GW CFMW-028a 06/27/2017 2480 10.07 154 7.04 1.71 6.56 35.9 7.51 33 55.3 51.21 1.7914 0.5398 0.3062 0.0437 2.6812 95.81 0.2119 0.6871 0.9064 1.8053 19.5237
CFMW-029-GW CFMW-029 06/26/2017 3830 7.71 284 38.9 0.692 11.5 34.5 1.25 3.36 214 85.592 1.7216 0.9463 1.6922 0.0177 4.3777 218.61 0.0353 0.0700 3.5075 3.6127 9.5747
CFMW-031-GW CFMW-031 06/21/2017 3900 7.07 219 35 0.712 12.1 40.5 1.47 6.53 220 88.312 2.0210 0.9957 1.5225 0.0182 4.5574 228 0.0415 0.1360 3.6058 3.7832 9.2817

CFMW-DUP13-GW CFMW-031 06/21/2017 3900 7.07 232 34.4 0.697 11.9 39.6 1.71 6.57 220 86.597 1.9760 0.9793 1.4964 0.0178 4.4695 228.28 0.0482 0.1368 3.6058 3.7908 8.2163
CFMW-032-GW CFMW-032 06/20/2017 10800 6.74 660 198 2.3 11.9 42.9 1.95 13.6 555 255.1 2.1407 0.9793 8.6130 0.0588 11.7918 570.55 0.0550 0.2832 9.0965 9.4346 11.1050

CFMW-DUP12-GW CFMW-032 06/20/2017 10800 6.74 746 200 2.35 12 42.8 1.92 13.4 547 257.15 2.1357 0.9875 8.7000 0.0601 11.8833 562.32 0.0542 0.2790 8.9653 9.2985 12.2031
CFMW-032a-GW CFMW-032a 06/27/2017 51500 12.63 1340 17.7 16.2 0.259 390 1.4 4.09 1170 424.159 19.4610 0.0213 0.7700 0.4144 20.6667 1175.49 0.0395 0.0852 19.1763 19.3009 3.4170
CFMW-033-GW CFMW-033 06/19/2017 4730 7.43 237 44.9 0.806 12.8 40.6 1.68 9.45 232 99.106 2.0259 1.0533 1.9532 0.0206 5.0530 243.13 0.0474 0.1967 3.8025 4.0466 11.0598
CFMW-034-GW CFMW-034 06/19/2017 4980 7.27 275 53.1 0.902 13.1 45.1 1.57 5.33 249 112.202 2.2505 1.0780 2.3099 0.0231 5.6614 255.9 0.0443 0.1110 4.0811 4.2364 14.3976
CFMW-035-GW CFMW-035 06/20/2017 7570 6.8 452 33.6 2.91 41 121 4.52 15.1 426 198.51 6.0379 3.3739 1.4616 0.0744 10.9478 445.62 0.1275 0.3144 6.9821 7.4240 19.1804
CFMW-037-GW CFMW-037 06/20/2017 4310 7.83 236 16.2 0.869 15.6 48 2.21 9 210 80.669 2.3952 1.2837 0.7047 0.0222 4.4059 221.21 0.0623 0.1874 3.4419 3.6916 8.8204
CFMW-038-GW CFMW-038 06/27/2017 5760 7.63 347 40.8 1.04 18.3 63.1 3.18 13.9 289 123.24 3.1487 1.5059 1.7748 0.0266 6.4560 306.08 0.0897 0.2894 4.7367 5.1158 11.5815
CFMW-040-GW CFMW-040 06/20/2017 5740 7.22 363 47.2 1.15 18.8 58.3 2.67 25.2 281 125.45 2.9092 1.5471 2.0532 0.0294 6.5388 308.87 0.0753 0.5247 4.6056 5.2056 11.3523
CFMW-042-GW CFMW-042 06/20/2017 5870 7.09 395 59.6 1.03 16.5 50.4 2.47 29.9 281 127.53 2.5150 1.3578 2.5926 0.0263 6.4917 313.37 0.0697 0.6225 4.6056 5.2978 10.1269
CFMW-043-GW CFMW-043 06/21/2017 6190 7.02 350 44.9 1.03 20.3 63 2.44 32.5 296 129.23 3.1437 1.6705 1.9532 0.0263 6.7937 330.94 0.0688 0.6767 4.8514 5.5969 9.6586
CFMW-044-GW CFMW-044 06/21/2017 7390 7.57 309 50.6 3.21 19.7 45.1 2.77 22.8 349 118.61 2.2505 1.6211 2.2011 0.0821 6.1548 374.57 0.0781 0.4747 5.7201 6.2729 -0.9506
CFMW-044a-GW CFMW-044a 06/23/2017 4280 8.5 284 44.7 0.987 12.1 27 3.96 41.9 164 84.787 1.3473 0.9957 1.9445 0.0252 4.3127 209.86 0.1117 0.8724 2.6880 3.6720 8.0238
CFMW-044b-GW CFMW-044b 06/23/2017 4060 8.56 218 4.84 1 22.5 41.1 1.87 5.24 213 69.44 2.0509 1.8515 0.2105 0.0256 4.1385 220.11 0.0528 0.1091 3.4911 3.6529 6.2327
CFMW-045-GW CFMW-045 06/28/2017 5690 7.36 355 54.2 1.09 17.1 55.5 2.43 28.2 280 127.89 2.7695 1.4072 2.3577 0.0279 6.5622 310.63 0.0686 0.5871 4.5892 5.2449 11.1570
CFMW-045a-GW CFMW-045a 06/23/2017 5430 8.1 336 32.6 1.24 16.1 57 2.75 25.3 266 106.94 2.8443 1.3249 1.4181 0.0317 5.6190 294.05 0.0776 0.5267 4.3597 4.9641 6.1884
CFMW-047-GW CFMW-047 06/21/2017 4840 7.91 245 19.1 0.909 15.7 51.3 1.9 5.32 232 87.009 2.5599 1.2920 0.8309 0.0233 4.7059 239.22 0.0536 0.1108 3.8025 3.9668 8.5219
CFMW-049-GW CFMW-049 06/21/2017 4410 8.05 208 12.2 0.806 16.4 46.4 1.66 4.03 219 75.806 2.3154 1.3496 0.5307 0.0206 4.2162 224.69 0.0468 0.0839 3.5894 3.7201 6.2508
CFMW-049a-GW CFMW-049a 06/21/2017 10500 12.08 163 13.7 3.75 13.3 86.3 1.66 3.17 312 117.05 4.3064 1.0945 0.5960 0.0959 6.0927 316.83 0.0468 0.0660 5.1137 5.2265 7.6524
CFMW-050-GW CFMW-050 06/21/2017 4590 8.07 218 13 0.84 17.5 49.4 1.71 4.67 228 80.74 2.4651 1.4401 0.5655 0.0215 4.4921 234.38 0.0482 0.0972 3.7369 3.8824 7.2808
CFMW-053-GW CFMW-053 06/28/2017 5160 7.49 325 28.6 0.92 17.8 57.6 1.96 19 264 104.92 2.8742 1.4648 1.2441 0.0235 5.6066 284.96 0.0553 0.3956 4.3270 4.7778 7.9812
CFMW-053a-GW CFMW-053a 06/28/2017 71500 10.53 1850 31.2 10.8 0.0318 602 5.72 1.99 1840 644.0318 30.0398 0.0026 1.3572 0.2763 31.6759 1847.71 0.1614 0.0414 30.1576 30.3604 2.1205
CFMW-054-GW CFMW-054 06/21/2017 5210 7.46 291 36.4 1.02 17.4 57.8 1.95 19.6 269 112.62 2.8842 1.4318 1.5834 0.0261 5.9256 290.55 0.0550 0.4081 4.4089 4.8720 9.7575
CFMW-056-GW CFMW-056 06/22/2017 3990 8.3 227 4.25 1.57 19.5 48.8 0.287 4.31 217 74.12 2.4351 1.6047 0.1849 0.0402 4.2648 221.597 0.0081 0.0897 3.5566 3.6545 7.7072
CFMW-056a-GW CFMW-056a 06/22/2017 3150 9.68 239 17.8 7.65 14.1 29.1 2.78 3.54 161 68.65 1.4521 1.1603 0.7743 0.1957 3.5824 167.32 0.0784 0.0737 2.6388 2.7909 12.4182
CFMW-056b-GW CFMW-056b 06/22/2017 5210 7.32 337 9.81 0.806 18.5 69.9 3.05 29.7 255 99.016 3.4880 1.5224 0.4267 0.0206 5.4577 287.75 0.0860 0.6184 4.1795 4.8838 5.5493
CFMW-057-GW CFMW-057 06/28/2017 3940 7.97 211 5.88 2.36 23.8 39.5 0.314 4.15 219 71.54 1.9711 1.9585 0.2558 0.0604 4.2457 223.464 0.0089 0.0864 3.5894 3.6847 7.0744
CFMW-057a-GW CFMW-057a 06/28/2017 15200 12.57 396 21.6 11.5 0.226 112 5.66 25.9 313 145.326 5.5888 0.0186 0.9396 0.2942 6.8412 344.56 0.1597 0.5392 5.1301 5.8290 7.9888
CFMW-059-GW CFMW-059 06/21/2017 5340 7.31 315 21.6 1.23 15.2 68.7 30.7 5.3 236 106.73 3.4281 1.2508 0.9396 0.0315 5.6500 272 0.8660 0.1103 3.8680 4.8444 7.6761
CFMW-059a-GW CFMW-059a 06/28/2017 2520 9.38 138 4.05 1.94 10.9 39.7 0.469 6.61 135 56.59 1.9810 0.8970 0.1762 0.0496 3.1038 142.079 0.0132 0.1376 2.2127 2.3635 13.5404
CFMW-061-GW CFMW-061 06/23/2017 4130 7.39 213 6.01 0.692 17.7 51.1 1.48 3.31 226 75.502 2.5499 1.4565 0.2614 0.0177 4.2856 230.79 0.0418 0.0689 3.7041 3.8148 5.8115
CFMW-064-GW CFMW-064 06/23/2017 4310 7.5 257 11.2 0.924 20 47.8 2.06 5.14 238 79.924 2.3852 1.6458 0.4872 0.0236 4.5419 245.2 0.0581 0.1070 3.9008 4.0659 5.5288

CFMW-DUP14-GW CFMW-064 06/23/2017 4310 7.5 250 11.1 0.945 19.9 47.5 1.88 5.13 230 79.445 2.3703 1.6376 0.4829 0.0242 4.5148 237.01 0.0530 0.1068 3.7697 3.9295 6.9313
CFMW-DUP14-GW CFMW-064 06/23/2017 4310 7.5 250 11.1 0.945 19.9 47.5 1.88 5.13 230 79.445 2.3703 1.6376 0.4829 0.0242 4.5148 237.01 0.0530 0.1068 3.7697 3.9295 6.9313

Calcium (Ca) 0.0499
Magnesium (Mg) 0.08229

Sodium (Na) 0.0435
Potassium (K) 0.02558
Chloride (Cl) 0.02821
Sulfate (SO4) 0.02082

Bicarbonate (HCO3) 0.01639

Conversion Factor

ROUX ASSOCIATES, INC. 2 of 2  2476.0001Y004.170/APQ
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Geochemical Modeling Evaluation 



1.0 Appendix R – Geochemical Modeling Evaluation 

As noted in Section 6.2 of the GW/SW Data Summary Report, a subset of monitoring wells was 

observed to have elevated pH values in groundwater (i.e., above pH 10).  Elevated concentrations 

of calcium in these wells suggest reactions involving cement grout used in well construction is a 

possible cause of the elevated pH (embedded Figure 1).  To further evaluate the groundwater 

chemistry, geochemical modeling was performed utilizing USGS’s pH Redox Equilibrium (in C 

language) (PHREEQC) geochemical model (Parkhurst and Appelo, 1999).  These results were 

used to evaluate concentrations and mobility of cyanide and fluoride in groundwater and surface 

water. 

The following sections describe geochemical modeling that was used to evaluate the potential 

impacts of the elevated pH in these wells on the concentrations of fluoride and cyanide measured 

during groundwater sampling. 

 
 

 
Figure 1. Calcium concentrations versus reported pH 

2.0 Geochemical Modeling Approach 
Groundwater sampling results from the four sampling rounds were utilized in the geochemical 

modeling.  Data input to the model included analytical results for alkalinity, aluminum, 

ammonium, antimony, arsenic, barium, beryllium, cadmium, calcium, chloride, chromium, cobalt, 

copper, cyanide, fluoride, iron, lead, magnesium, manganese, mercury, nickel, nitrate, pH, 
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potassium, selenium, silver, sodium, sulfate, thallium, vanadium, and zinc. This included results 

from 235 samples. Concentrations reported as non-detections were treated as being equal to the 

respective detection limit value. 

Each water sample was “speciated” with the U.S. Geological Survey’s PHREEQC geochemical 

model (Parkhurst and Appelo, 1999). Speciation modeling entails calculating the equilibrium state 

of a water chemistry sample. To accomplish this, PHREEQC uses databases of aqueous 

complexation and mineralogical equilibrium constants to quantify the distribution of various 

components, or chemical elements, among free ions and aqueous complexes as a function of water 

chemistry, including pH, the oxidation-reduction setting, and the abundances of different 

components. The resulting equilibrated water composition can then be evaluated to identify 

changes in complexation as a function of particular parameter, such as pH, that could potentially 

impact mobility of individual components (e.g., fluoride and cyanide, in the case of the CFAC 

Site). To inform this, the thermodynamic saturation state of the modeled equilibrium water 

composition with various mineral phases can also be quantified (i.e., the thermodynamic driving 

force favoring mineral phase precipitation or dissolution, with respect to the water chemical 

composition). 

For all geochemical model calculations discussed below, PHREEQC’s llnl.dat thermodynamic 

database, generally the most comprehensive among those provided with the code, was selected for 

equilibrium constants as well as thermodynamic activity correction. The aqueous complexation 

constant database was augmented, however, with additional cyanide complexation constants from 

the minteqv4.dat database, which is also supplied with PHREEQC. 

3.0  Geochemical Model Evaluation of Elevated pH 
PHREEQC was initially used to assess the integrity of the groundwater sample set in terms of 

charge balance and consistency of calculated mineral saturation indices. As a first step, PHREEQC 

was used to speciate all sample compositions below pH 11, representing a subtotal of 212 samples. 

The median implied charge imbalance across this group was less than 5 percent. However, many 

of these samples at the higher end of the pH range are significantly supersaturated with respect to 

calcite, CaCO3 (embedded Figure 2). Log saturation indices (e.g., greater than 1) generally are not 

observed unless equilibration with the particular mineral phase is kinetically slow, which is 



unlikely for calcite. A plausible explanation for this result is off-gassing of CO2 during sample 

collection and/or analysis. No correction was made to the data for this effect. 

 
Figure 2. Saturation index values for calcite, CaCO3, versus pH across the groundwater sample set in those 

samples below pH 11.  

As a second step, speciation was then attempted on the remaining groundwater samples. 

PHREEQC encountered numerical convergence problems with those samples above pH 11. This 

issue appeared to stem from an inconsistency between the reported pH values and the 

corresponding reported total alkalinity values (embedded Figure 3) which in most cases implied a 

large charge imbalance in the reported analytical data. To address this problem, the subset of 23 

samples with pH values above 11 were re-speciated by computing the appropriate pH value to 

achieve charge balance, and then calculating the resulting alkalinity. The computed alkalinity 

values in this subgroup of samples follow the trend in the reported values (embedded Figure 4) but 

are slightly diminished at the high end of the range.  
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Figure 3. Measured total alkalinity versus measured pH. 

 
Figure 4. Modeled versus measured total alkalinity; modeled values for the computed set are based on pH 

and charge balance constraints. 

The relationship between the model-adjusted total alkalinity and model-adjusted pH relationship 

is shown on embedded Figure 5. As expected, this relationship approximates the same patterns 

exhibited in the uncorrected field data. However, the PHREEQC-calculated contributions of 

bicarbonate and carbonate alkalinity to the total alkalinity as a function of pH (embedded Figure 

6) indicates that these values are only important up to approximately pH 10. At more elevated pH 

values, such as those associated with the suspected grout issues, total alkalinity is dominated by 
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the hydroxide ion, OH-, as implied by the imposed charge balance constraint. It should also be 

noted that computed bicarbonate and carbonate concentrations in the subset of 23 samples with 

reported pH values above pH 11 are based on assumed equilibrium with calcite. Under these 

elevated calcium concentrations and pH conditions, bicarbonate and carbonate concentrations in 

equilibrium with calcite are negligible. 

 
Figure 5. Computed alkalinity versus computed pH; modeled values for the Computed set are based on pH 

and charge balance constraints. 
 

 
Figure 6. Contribution of total inorganic carbon (as bicarbonate alkalinity and carbonate alkalinity) to total 

alkalinity as a function pH. 
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The elevated calcium concentrations at high pH values can be explained by reactions involving 

cement used in well construction. For example, an equilibration reaction for tobermorite, a proxy 

mineral phase in the PHREEQC llnl.dat thermodynamic database for the calcium silicate hydrate 

that is generated by the hydration of Portland cement, both raises pH and the concentration of 

calcium ion: 

Ca5Si6H11O22.5 +10H+  5Ca+2 + 6SiO2 + 10.5H2O      
  (Equation-1) 

Such reactions can also lead to the equilibration of the resulting solution with portlandite, Ca(OH)2: 

Ca+2 + 2H2O  Ca(OH)2 +2H+          
  (Equation-2) 

Groundwater samples characterized by the highest model-adjusted pH values are close to 

thermodynamic equilibrium with portlandite (embedded Figure 7), indicating that the cement used 

in well construction may be involved. 

 
Figure 7. Saturation index values for portlandite, Ca(OH)2, versus model-adjusted pH across groundwater 

sample set. 

The geochemical modeling indicates that minor discrepancies exist in the data sets, mainly 

regarding pH, alkalinity, and charge balances. However, adjustments to the data implemented via 

PHREEQC to address these issues have resulted in relatively minor change in water chemistry 

(i.e., very alkaline wells appear to be characterized by elevated pH, but with somewhat lower 
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values than had been reported). Therefore, the data appear to be valid for subsequent consideration 

regarding fluoride and cyanide speciation. 

 

3.1  Geochemical Modeling Evaluation of Fluoride and Cyanide Speciation  
Speciation modeling was completed using the adjusted pH and alkalinity model to evaluate if the 

elevated pH conditions could potentially influence the fluoride and cyanide concentration results.  

PHREEQC modeling indicates that F- ion is the dominant form of fluoride in solution across all 

of the pH values encountered in the groundwater sample set; HF and MgF+ complexes, predicted 

to be the next most-abundant species, are nonetheless characterized by largely negligible 

concentrations (embedded Figure 8). While fluoride is known to form complexes with aluminum 

(e.g., Gong et al., 2012), and some elevated concentrations are observed in samples with higher 

pH values (embedded Figure 9), speciation modeling indicates that Al-F complexation in these 

water compositions is very minimal. Major fluoride-bearing mineral phases such as fluorite, CaF2, 

are undersaturated except in a small number of samples at near-neutral pH (embedded Figure X). 

However, the saturation states of other mineral phases with fluoride as a possible minor constituent 

(e.g., fluoro-apatite) could not be determined because the concentrations of some components, 

such as phosphate, were below detection limits. 

 
Figure 8. Simulated aqueous speciation of fluoride versus model-corrected pH across groundwater sample 

set. 
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Figure 9. Aluminum concentrations versus modeled pH. 

 
Figure 10. Saturation index values for fluorite, CaF2, versus model-corrected pH across groundwater sample 

set. 

Speciation of cyanide principally entails a transformation from HCN to CN- ion at pH 8.5 to pH 

9, with various ferrocyanide complexes also present under near-neutral conditions (embedded 

Figure 10). At high pH values, the negatively charged CN- ion would be unlikely to adsorb onto 

iron or aluminum oxide mineral phases which would likely also be characterized by negative 

charges. Modeled complexation of cyanide with non-ferrous trace metals in the groundwater 

samples indicates that this is largely negligible. 
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A separate analysis entailed generation of a correlation matrix of log-transformed concentrations 

of selected analytes across all 235 samples, including adjusted pH and total alkalinity value 

(Embedded Table 1). The log-transformed concentrations of fluoride and cyanide are 

comparatively well correlated, and both exhibit some degree of correlation with nitrate and 

sodium, suggesting some possible relationship with Site landfill materials. 

 
Table 1. Correlation matrix for selected log-transformed concentrations across all 235 samples. 

 
 

4.0 Geochemical Model Conclusions 
Wells yielding samples that are characterized by elevated pH (i.e., above 11) reflect chemical 

reactions involving the cement used in well construction.  Overall, the speciation modeling values 

reveal no evidence indicating phenomena that could reduce the mobility, and hence concentration, 

of either fluoride or cyanide under the elevated pH conditions encountered in some monitoring 

wells. 
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pH Alkalinity Ba Ca Cyanide F Mg Mn K Na NO3 Cl SO4

pH 1.00

Alkalinity 0.32 1.00

Ba 0.18 0.54 1.00

Ca 0.31 0.47 0.60 1.00

Cyanide -0.27 0.24 -0.01 -0.29 1.00

F -0.20 0.14 -0.04 -0.40 0.82 1.00

Mg -0.86 -0.49 -0.34 -0.51 0.28 0.21 1.00

Mn -0.21 -0.14 -0.17 -0.09 -0.32 -0.29 0.31 1.00

K 0.74 0.46 0.27 0.42 -0.29 -0.26 -0.74 0.12 1.00

Na 0.07 0.58 0.01 -0.08 0.64 0.57 -0.09 -0.08 0.26 1.00

NO3 -0.30 0.34 -0.05 -0.20 0.83 0.67 0.28 -0.26 -0.28 0.69 1.00

Cl 0.17 0.16 -0.07 0.22 -0.01 -0.06 -0.19 0.11 0.33 0.42 0.15 1.00

SO4 -0.18 0.13 -0.32 -0.09 0.43 0.39 0.21 0.10 -0.05 0.58 0.51 0.46 1.00
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"I I L IL I :Will.J1Lj LABORATORY DATA CONSULTANTS, INC. 
:, , , ..... , , , • , 2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 

LC>C:: 
Raux Associates, INC 
209 Shafter Street 
Islandia, New York 11749 
Attn: Mr. Michael Ritorto 

November 8, 2016 

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation 

Dear Mr. Ritorto 

Enclosed are the final validation reports for the fractions listed below. These SDGs were received 
on October 6, 2016. Attachment 1 is a summary of the samples that were reviewed for each 
analysis. 

LDC Project #37228: 

SDG# 

460-120143-1' 460-120223-1 
460-120318-1,460-120379-1 
460-120477-1' 460-120581-1 
460-120664-1' 460-120751-1 

Fraction 

Volatiles, Semivolatiles, Metals, Dissolved Metals, Wet 
Chemistry 

The data validation was performed under Stage 4 guidelines. The analyses were validated using 
the following documents, as applicable to each method: 

• Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls Aluminum 
Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead County, Montana, 
November 2015 

• USEPA, National Functional Guidelines for Superfund Organic Methods Data 
Review, August 2014 

• USEPA, National Functional Guidelines for Inorganic Superfund Data Review, 
August 2014 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 
1992; update IIA, August 1993; update II, September 1994; update liB, January 
1995; update Ill, December 1996; update lilA, April 1998; IIIB, November 2004; 
update IV, February 2007; update V, July 2014 

Please feel free to contact us if you have any questions. 

Sincerely, 

Christina Rink 
Project Manager/Chemist 

L:\Roux Assocfates\Columbia F alls\37228COV.wpd UL-SF 



Level IV 14,559 pages-DL Attachment 1 

EDD LDC #37228 (Roux Associates, Inc.- Islandia, NY I Columbia Falls Aluminum Company, Columbia Falls, Montana) 

(3) Metals D.Metals CI,F CN· N03/ 

DATE DATE VOA SVOA (6020A (6020A Alk. NH,·N so, F (335.4/ Hard. NO,-N TDS TSS 
DC SDG# REC'D DUE (82608) (8270D) /7470A) /7470A) (23208) (350.1) (300.0) (300.0) 90128) (2340C) (353.2) (2540C) (2540D) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A 460-120143-1 10/06/16 10/27/16 10 0 9 0 - - 12 0 12 o. 12 0 12 0 - - 12 0 12 0 12 0 11 0 11 0 

B 460-120223-1 10/06/16 10/27/16 10 0 9 0 - - 10 0 10 0 10 0 10 0 - - 10 0 10 0 10 0 9 0 9 0 

c 460-120318-1 10/06/16 10/27/16 9 0 8 0 - - 12 0 12 0 12 0 12 0 - - 12 0 12 0 12 0 11 0 11 0 

D 460-120379-1 10/06/16 10/27/16 - - - - 6 0 - - 6 o· 6 ·O 6 0 - - 6 0 6 0 6 0 5 0 5 0 

E 460-120382-1 10/06/16 10/27/16 2 0 1 0 - - 3 0 4 0 4 0 4 0 - - 4 0 4 0 4 0 3 0 3 0 

F 460-1204 77-1 10/06/16 10/27/16 3 0 2 0 - - 9 0 9 0 9 0 9 0 - - 9 0 9 0 9 0 9 0 9 0 

G 460-120581-1 10/06/16 10/27/16 2 0 1 0 - - 10 0 10 0 10 0 10 0 - - 10 0 10 0 10 0 9 0 9 0 

H 460-120664-1 10/06/16 10/27/16 4 0 3 0 - - 6 0 6 0 6 0 6 0 - - 6 0 6 0 6 0 5 0 5 0 

I 460-120751-1 10/06/16 10/27/16 2 0 1 0 1 0 - - 1 0 - - - - 1 0 1 0 1 0 - - - - - - I~ 
li 

alai T/CR 42 0 34 0 7 0 62 0 70 0 69 0 69 0 1 0 70 0 70 0 69 0 62 0 62 0 0 0 0 0 0 0 0 68 



The attached zipped file contains ten files: 

File 
I) Readme_ ColumbiaFalls _II 0716.doc 

2) 
460-120143 -I_ TestResultsQC _ v l.xlsx 
460-120223 -I_ TestResultsQC _ v l.xlsx 
460-120318-1_ TestResultsQC _ vl.xlsx 
460-120379-1_ TestResultsQC _ vl.xlsx 
460-120382-1_ TestResultsQC _ vl.xlsx 
460-120477-1_ TestResultsQC _ vl.xlsx 
460-120581-1_ TestResultsQC _ vl.xlsx 
460-120664-1_ TestResultsQC _ vl.xlsx 
460-120751-1_ TestResultsQC _ vl.xlsx 

Format 
MS Word2003 

MS Excel 2007 

II/07116 

Description 
A "Readme" file (this document). 

A spreadsheet for the following SDG(s): 

460-120143-1 
460-120223-1 
460-120318-1 
460-120379-1 
460-120382-1 
460-120477-1 
460-120581-1 
460-120664-1 
460-120751-1 

37228A 
372288 
37228C 
37228D 
37228E 
37228F 
372280 
37228H 
372281 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during EDD population 
of validation qualifiers. A 100% verification of the EDD was not performed. 

Please contact Christina Rink at (760) 827-1100 if you have any questions regarding this electronic data submittal. 



LDC Report# 37228A 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120143-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-025b-GW 460-120143-2 Water 09/13/16 
CFMW-026-GW 460-120143-4 Water 09/13/16 
CFMW-043-GW 460-120143-6 Water 09/13/16 
Trip Blank 460-120143-7 Water 09/13/16 
CFMW-029-GW 460-120143-8 Water 09/13/16 
CFMW-DUP1-GW 460-120143-9 Water 09/13/16 
CFMW-028-GW 460-120143-10 Water 09/13/16 
CFMW-027-GW 460-120143-11 Water 09/13/16 
CFMW-022-GW 460-120143-12 Water 09/13/16 
CFMW-011-GW 460-120143-13 Water 09/13/16 
CFMW-026-GWMS 460-120143-4MS Water 09/13/16 
CFMW-026-GWMSD 460-120143-4MSD Water 09/13/16 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37228A1_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

09/08/16 Dichlorodifluoromethane 21.1 All samples in SDG UJ (all non-detects) A 
160-120143-1 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

4 
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Associated 
Compound %0 Samples Flag A or P 

09/17/16 Dichlorodifluoromethane 44.3 All samples in SDG UJ (all non-detects) A 
Bromomethane 26.8 160-120143-1 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples CFMW-029-GW and CFMW-DUP1-GW were identified as field duplicates. No 
results were detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

5 
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XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration %0, data were qualified as estimated in ten 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-120143-1 

I Sample I Com~ound I Flag I AorP 

CFMW-025b-GW Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-026-GW 
CFMW-043-GW 
Trip Blank 
CFMW-029-GW 
CFMW-DUP1-GW 
CFMW-028-GW 
CFMW-027-GW 
CFMW-022-GW 
CFMW-011-GW 

CFMW-025b-GW Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-026-GW Bromomethane UJ (all non-detects) 
CFMW-043-GW 
Trip Blank 
CFMW-029-GW 
CFMW-DUP1-GW 
CFMW-028-GW 
CFMW-027-GW 
CFMW-022-GW 
CFMW-011-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration verification 
(%D) 

Continuing calibration (%0) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-120143-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-120143-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37228A1 VALIDATION COMPLETENESS WORKSHEET Date: /~f-;/Jt, 
SDG #: 460-120143-1 Level IV Page:_Lof 
Laboratory: Test America Inc. Reviewer: 1'- 7 

2nd Reviewer:_--;;:::::7__,:..:::.._ 
METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I .\lalidatico A[ea I I Comments 

Sample receiotffechnical holdinQ times ktA 
GC/MS Instrument performance check b 
Initial calibration/ICV A t:;,<-0 9~ 1"!>9 ...... ,~ho {r-- I C\1 .t.. 7-0 -
Continuing calibration ::,.vl I CCIV _!!: -z_.(_) 

Laboratory Blanks A 
Field blanks NO \'b ::::!.\-
Surrogate spikes D.. 
Matrix spike/Matrix spike duplicates A 
Laboratory control samples A \.L!l> 

Field duplicates NO 0.=~ ... (p 

Internal standards 

Compound auantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-025b-GW 

CFMW-026-GW 

CFMW-043-GW 

Trip Blank 

CFMW-029-GW 0 

CFMW-DUP1-GW 0 
CFMW-028-GW 

CFMW-027 -GW 

CFMW-022-GW 

CFMW-011-GW 

CFMW-026-GWMS 

CFMW-026-GWMSD 

"q~ rJ - :¥1 II :Z. r7 

6. 
.b. 
A 
A 
/',. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37228A 1 W.wpd 1 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-120143-2 

460-120143-4 

460-120143-6 

460-120143-7 

460-120143-8 

460-120143-9 

460-120143-10 

460-120143-11 

460-120143-12 

460-120143-13 

460-120143-4MS 

460-120143-4MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

I 



LDC #:.____,o'--1'-"'7--'-Z.---'B'--A- ) VALIDATION FINDINGS CHECKLIST Page:~ of~ 
Reviewer: !" 7 

2nd Reviewer: r/ 

and relative 

and relative response factors (RRF) within 

Level IV checklist_8260B_rev01.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST Page:~of~ 
Reviewer: F1 

2nd Reviewer:~ 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
-- ---

A. Chloromethane M. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene fVlAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane 888. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Ch\orohexane C1. Heptane 

D. Chloroethane DO. Chtorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethy\benzene EEE. sec-Buty\benzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1.4-Dich\orobenzene HHHH. 1 ,4-0ioxane H1. Freon 114 

I. 1,1-Dichloroethane 11. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dlchlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trich\orobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydroturan P1. 3-Ethylpentane 

Q 1,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dlbromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethyibutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene SSSS. Cyctohexane 51. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrach\oroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nenana! 

V. Benzene W. lsopropylbenzene WV. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthaiene 

W. trans-1,3-Dichloropropene VVW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trlchloropropane XXX. Di-isopropy/ ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trlmethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. I ·-

COMPNDL_ VOA_Long Jislwpd 



LDC #: o l'Z.-7.- SA } VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
I II 0 

Y/N tAlA V VVI \;> gn /VL.If v•nl Ill I U IV YUIIUUUVI I VI 1~'-"IIU VI ..:."-U /U'-": 

~ 

Finding %0 
# Date Standard ID Comoound (Limit: <20.0%) Associated Samoles 

- "'I"' h 1t> \C.V \~ -art .jj 2\.) ~ 

~o'O 

JCVvoa.wpd 

Page: /of_/ 

Reviewer: FT 
2nd Reviewer:~ 

Qualifications 

_1- /V...J/A tJ.YJ 
I 



LDC#: 3 =t 1/z. fj -A, / 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

ci
;~e see qualmcatlons oe1ow ror au questions answerea ·w·. Not appucame ques11ans are 1aemmea as ··NtA··. 

-!-:--'f.-7N"I'/IA?- Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
VI N A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 

Y YJ/A Were all %0 and RRFs within the validation criteria of ~20 %0 and >0.05 RRF ? 

'-"' Finding %0 Finding RRF 

Page: /of_2 

Reviewer:~FT~--
2nd Reviewer:___Q -

# Date Standard 10 Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications H" h1li~J ""'-1" I -l~ I 'tU I I ~ ,, 1-ljtJ/A- (" Q) 

CONCAL.wpd 



LDC#: ~ 71...-z---fJ A;) VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:____.!_ of_/ 

Reviewer: FT 

2nd Reviewer: Q 

METHOD: GCMS 8260 B 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 1 DO * (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 2011 00/200std) 

I CAL 91812016 M 0.2753 

GCMS13 c 0.5783 

cc 1.6519 

JJJ 1.3950 

Where: 

Recalculated 

(RRF 2011 00/200std) 

0.2753 

0.5783 

1.6519 

1.3950 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean ofthe RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2981 0.2981 9.3 

0.6188 0.6188 7.7 

1.7379 1.7379 6.6 

1.4540 1.4540 2.5 

Recalculated 

%RSD 

9.3 

7.7 

6.6 

2.5 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

09081613 

i 

..__ 



LDC #: "'3TJ.- "2 BA I VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: Q:....._ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,J(C0)/(A1J(CJ 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A:,= Area of compound, A"= Area of associated internal standard 
Cx = Concentration of compound, C1s = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF 

# Standard ID Date Comoound (Reference Internal Standard\ !initial\ ~~ ICC\ 

1 ~\j-1::, "'I r1 h ~., "" 
1151) o. ""121 0. :l.'-\1 (p 0.1-411... 

t 1.: I o (Y (152) o.~:>l&g o.-e:;;s: I 0.~7 

e.c.. (153) 1-,.~ 19 I· S'~B 1-~'1 ro 
jjj (!54\ l- '-\940 \- 3'1-s- l- ?<'f~ 

""'"' 
2 (151) 

(152) 

(153) 

(154) 

1155\ 

3 

Reported Recalculated 
%0 %0 

1"' ,cy I (.. ·'l 
\0 . 7-- 10· 2-

<i. l SS· } 
y . I 4. I 

I 
I 

i 

1
4

1 I l 1~1 ! II ! II 

CONCAL 41S.WPD 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: _ _,__,__ 
(/="'" 

The percent recoveries (%R} of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

SampleiD: (0 

Surrogate 
Spiked 

Dibromofluoromethane 
,6'().0 

1 , 2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID amp1e : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-ciS 

Bromofluorobenzene 

I ID Sample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-d8 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

9?-'? ]0\ 

~<I. 1/ "\l,. 
L.\5" .5" 9\ 
G'l·1 lo~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

10\ 0 

"'\\.. 
"'] 
\0">-, IJ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 37:itZ-'8/\) VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: .9 -

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00 • {SSG - SC)/SA 

RPD = I MSC- MSC 1• 2/(MSC + MSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD sample: _ __,\-'--\ ...;.~._.;;;\2-''----------

'I I 
Spike Sample Spiked 1~iple Ad!t Concen"tf\~tion Concentrtn 

Com~ound < """1\A <~<<¥I ,J.. ( l.t ;, 

{~;H1~~¥r~~~:t~~m; u 
M"i,.~y;-f:~~":'.::~.:'· .. ~1!- ~~~";~?>:•.:• ... :.<~ M~ M~n ··~ M"n - -

1, 1-Dichloroethene w.o z.o-u \.JO I"'' 'b 1?;.:? 

Trichloroethene 1--~ . I l-1-l 
Benzene -z-o.~ II( '1----

Toluene w-1.. I 'i: . .:? 

-- 1'1-'2--Chlorobenzene 
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Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 
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LDC#: 3]nf3A / 

METHOD: GC/MS VOA (EPA Method 82606) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery ; 100 • SSC/SA Where: SSC = Spiked sample concentration 
SA ; Spike added 

RPD = I LCSC- LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: 1-V:- :J:ItO- ~ 1\'2.-0 

I I 
Spike Spiked Sample I I CS II I CSD II I CSll CSD I 
Ad:11 

Concen~j{ion 
I II II I Compound ( lA! \....-) (0\ 1..) Percent Recove!1 Percent Recove!X RPD 

'·''"?1/'"''' 'll*"l'il .. . ' .,,~ti$,\1 
I I II I II I Recalculated I \;~1~.f.~~{fJ-~·~)j~~~····t LCS LCSD LCS LCSD Reeorted Recalc. Reeorted Recalc. Reeorted t~'·:Ytf'~:.~i' -'·" .""feo">',,.. ,:::.~., ·,,(.r. .; ,._,_;''?i'P 

1, 1-Dichloroethene -z.o.o .J-)~ l'i.4 1--'A- qy qP.. 

Trichloroethane ~-y.O \10 no ~ 
Benzene \)( .!..\- "P- ");v --------Toluene I 4· 1 "1;- 4b ----I I 14·1 I! 41 41 t--J Pr-~ 

/ 

Chlorobenzene 

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 
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LDC#: '?/7-~BA) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: cr/ 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 
l-!-.c-F.~Nu_/A"- Were all reported results recalculated and verified for all level IV samples? 
l--J,L-!'LDN"-'/A"- Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (&)(I,)(DF) Example: 
(A;,)(RRF)(V,)(%5) 

L!(t,O - ~~\I -t. 0 c.. c._ 
A, = Area of the characteristic ion (EICP) for the Sample 1.0. \..C.,'::. 

compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 

Cone.= {~o \\J.-'1} ( sV J internal standard 

I, = Amount of internal standard added in nanograms 
(ng) ( '1-S I?S?4)\ \.1?1j) 

RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). I '1 . ) 

Of = Dilution factor. 

%8 = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound (_ ) ( l Qualification 
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LDC Report# 37228A2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120143-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-025b-GW 460-120143-2 Water 09/13/16 
CFMW-026-GW 460-120143-4 Water 09/13/16 
CFMW-043-GW 460-120143-6 Water 09/13/16 
CFMW-029-GW 460-120143-8 Water 09/13/16 
CFMW-DUP1-GW 460-120143-9 Water 09/13/16 
CFMW-028-GW 460-120143-10 Water 09/13/16 
CFMW-027 -GW 460-120143-11 Water 09/13/16 
CFMW-022-GW 460-120143-12 Water 09/13/16 
CFMW-011-GW 460-120143-13 Water 09/13/16 
CFMW-026-GWMS 460-120143-4MS Water 09/13/16 
CFMW-026-GWMSD 460-120143-4MSD Water 09/13/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (o/oRSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

09/17/16 Hexachlorocyclopentadiene 22.3 All samples in SDG NA -
2,6-Dinitrotoluene 21.5 460-120143-1 
2,4-Dinitrotoluene 20.2 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

Associated 
LCSID Compound %R (Limits) Samples Flag A or P 

LCS 460-390998 2,4-Dinitrophenol 40 (45-125) All samples in SDG UJ (all non-detects) p 
460-120143-1 

LCS 460-390998 Acenaphthene 111 (58-107) All samples in SDG NA -
Acenaphthylene 110 (61-106) 460-120143-1 
Naphthalene 105 (51-98) 

LCS 460-390998 Pentachlorophenol 9 (54-120) All samples in SDG R (all non-detects) p 
460-120143-1 

X. Field Duplicates 

Samples CFMW-029-GW and CFMW-DUP1-GW were identified as field duplicates. No 
results were detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 
5 
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XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to LCS %R, data were rejected in nine samples. 

Due to LCS %R, data were qualified as estimated in nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-120143-1 

I Sample I Compound I Flag I A orP 

CFMW-025b-GW 2,4·Dinitrophenol UJ (all non-detects) p 
CFMW-026-GW 
CFMW-043-GW 
CFMW-029-GW 
CFMW-DUP1-GW 
CFMW-028-GW 
CFMW-027-GW 
CFMW-022-GW 
CFMW-011-GW 

CFMW-025b-GW Pentachlorophenol R (all non-detects) p 
CFMW-026-GW 
CFMW-043-GW 
CFMW-029-GW 
CFMW-DUP1-GW 
CFMW-028-GW 
CFMW-027 -GW 
CFMW-022-GW 
CFMW-011-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Laboratory control samples 
(%R) 

Laboratory control samples 
(%R) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-120143-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-120143-1 

No Sample Data Qualified in this SDG 
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LDC #: 37228A2a 

SDG #: 460-120143-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 1° ;?--v/1 /.,. 
Page:_6f_l. 

Reviewer:---1"2-~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

'1' -2 

-
3 -4 

-
5 

6 -7 

8 
~ 

9 

10 

11 

12 

13 

Ar1>~ 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound ouantitation RULOQ/LODs 

Taroet comoound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-025b-GW 

CFMW-026-GW 

CFMW-043-GW 

CFMW-029-GW 0 
CFMW-DUP1-GW 1) 

CFMW-028-GW 

CFMW-027 -GW 

CFMW-022-GW 

CFMW-011-GW 

CFMW-026-GWMS 

CFMW-026-GWMSD 

Me> 'ti<>O - 0'9 099 ~ 

lA tA-
A 

f:,.._ I /5.,_ "/ .. ~0 =- ';20 {y 

!:J'Ii 
.b 
N 
A 
A 
6.....:l L~":::> 

NO D - .\-,-;;-

" .D 
.!::. 
{) 

1-. 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-120143-2 

460-120143-4 

460-120143-6 

460-120143-8 

460-120143-9 

460-120143-10 

460-120143-11 

460-120143-12 

460-120143-13 

460-120143-4MS 

460-120143-4MSD 

L:\Roux Associates\Columbia Falls\37228A2aW.wpd 1 

1CA/ ...... ~0 
co( ~2-0 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 



LDC #: ~ 7 1-"'l. 'e:l A ~""'-' VALIDATION FINDINGS CHECKLIST Page:_L_ot_;?.-
Reviewer: t-7 

2nd Reviewer: I o...........-

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 



LDC #: ?112/Z-/, 1>., 1--- VALIDATION FINDINGS CHECKLIST Page: -y- of .,.... 
Reviewer: P-1 

2nd Reviewer: 1~ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY .. 2,3,5-Trimethylnaphthalene 

B. Bis {2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benza(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1 ,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK. DibenzJa,h)anthracene DODD. c;ls/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol 88. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-dl-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene " 

K Hexachloroethane DO. Acenaphthy/ene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LLLL. Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bls(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UUU.Benzo(b)thiophene NNNN. 

I 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene VVV.Benzonaphthothiophene 0000. 

R. 1 ,2,4-Trichlorobenzene KK 2,4-Dinitrotoluene ODD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL. Olethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 
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LOG#: S7 ~ ?-13 A ,;lee..., 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

I £l't 1'\lfl"'\ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

.....>( N N/A V VVIV t-'VIV<;#I I~ \,.Ill lVI <;;'IIVV.:> \ /U..., J QIIU IVICiliVC I 'Ci:OtJVII"'<;;; lc:oi'-'~VI .;1 \I '\1 "' J YWILIIIII IIIVU IVU VI ILCIIQ lVI Gill \JV\J;::! QIIU Vr VV;:) ! 

Y(N N/A Were all %0 and RRFs within the validation criteria of s20 %0 and ,Q.OS RRF? 

Finding %0 Finding RRF 
# Date Standard 10 Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

t- '1/17/!& ~cv - 'f ')( ?-Y·~ II I I 
r or/3..3 "filr.. EE: ~I· ~ / 
t /(f.. z.o ' :2-- .Y 
'-- -·· 

CONCAL.wpd 

/ / 
Page:_of __ 

Reviewer: FT 
2nd Reviewer: <;;. 

Qualifications 

Jf"'-'1/A a(.h C) 
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LDC #: '?I ::?-'2 "B A. ~ <C 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCSl 

fP~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD !Limits) Associated Sa moles 

IL 7 41.0-O'lD""'f:> 1·\\-\ '\-0 < 4<;"-\'r9 ( ) ( ) A II 
C!& \II < 93-to1 ( ) ( ) 

00 110 < "I - JOI,J ( ) ( ) 

·5 to5 < .SI-96! ( ) ( ) 

IT 9 ( qo-}-p.~ ( ) ( ) I; 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l I \ I \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ( ' ( \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( \ ( l ( l 
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Reviewer: _El 
2nd Reviewer: 0-t--

Qualifications 
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LDC #: o 7"2-'2 K J't ..1 "'-

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ 
Page: __ /of __ 

Reviewer: FT 

2nd Reviewer: Q____ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

!CAL 9/16/2016 A 

gcms4 M 

GG 
uu 
EEE 
Ill 

Reported 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Where: 

Recalculated 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4076 1.4076 9.6 

0.8284 0.8284 16.7 

1.0136 1.0136 7.0 

0.9792 0.9792 18.2 

0.8680 0.8680 13.6 

1.0483 1.0483 5.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

9.6 

16.7 

7.0 

18.2 

13.6 

5.4 



LDC #: 3 77-- "")A)( 7'\ Ol Cl... VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,J(C,)/(A,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A,.= Area of compound, As= Area of associated internal standard 
Cx =Concentration of compound, C15 =Concentration of internal standard . 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I RRF 
# Date (Initial) (CC) (CC) 

1 wt-4- c;/n!lv t;_ (1st IS) 1. t-~o1l( I· <..o'? I·S..-09 

0~"!>?. WI. (2~1S) O-K2 '21\- 0.1'5 ,., 0.1~1"1 

G!C::i (3"1S) l·b\:.(p l· 0 ?$"" \.o"?>S'"" 
tALl (4.1S) 0 -"1141- 0."11 "b 1 

0 ·"'' 131 
85E"" (5• IS) t:J. &1o~b o.~1 'i 1 o.glll!) 
I ::I: I rs• ISl \·O!.I-:6-., I . 0 't "";:) I· O'f ?-, 

2 11st ISl 

(2"' IS) 

(3"1S) 

(4.1S) 

(5• IS) 

rs• ISl 

3 11 . IS\ 

(2"' IS) 

(3"1S) 

(4.1S) 

(5• IS) 

rs• IS\ 

II Reported I Recalculated I 

II 
%0 

I %0 I 
14-lJ /'-I .0 
"1· 2- 9 ·}--
2- . 1 :~-, I 
(). 0> 0 . (, 
I . -z...- /.h 
o.~ n . ..;-

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: r;. 7 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

. %Recovery: SF/SS *100 

SampleiD: ..W9 

Surrogate 
Spiked 

Nitrobenzene-d5 10· (.) 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 
' 

2-Chlorophenol-d4 

1 , 2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SampleiD: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

Where: SF= Surrogate Found 
SS - Surrogate Spiked -

Percent 
Surrogate Recovery 

Found Reported 

'((.Sll 'i.lo 

'6.(:,1 <i.1 
<;(.lo'1 ~~ 

'f?f'1" :t.~ c; l(p 

~·1~ 111 
r,.t..1 1,.7 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

w 0 

~1 

<61 
2-1-
'il 
/,1 II 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: '37J2 ~Ad-..._ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:--~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 • (SSG - SC)/SA 

RPD = I MSC - MSC I • 2/(MSC + MSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: _ __,l_o_-"~---1..!1 _____ _ 

I I 
Spike Sample Spiked Sample 

Add~,\ C~n=j~on conce~1ltion 
Compound ( L.\91 \..-) ( \.( 1--t 

"" 
I~ M<:n v 

"" M<:n 

Phenol i-2>- 'b 'i2>. ~ tJr? 2.10 30- l,. 

N-Nitroso-di-n-propylamlne 'i? .;;. "63·? !, 14-7 <IJ-0 
4-Chloro..a-methvlohenol 'ii~- ~ ~?-"? tJO bO ·"' 

(p'J,-. ~ 

Acenaphthene C/,2.. :? <j(-o.? "'\:? 'il(.,..f •;p .. '\, 

Pentachloroohenol lit>/ tlo/ I \?--~ 1 ~'21' 
Pyrene '>{"?,"'.;> '67·?;:> l 13-'1 i"'·r 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

Mot,;y Sn;ko Moh · ·So · , no nli ,,, I MSlMSD 

Percent Recoverv Percent Recovery I RPD 
I 

Roeol< "• ,,, "' 
:,? 1>?> ?>/ ":?1 l"Z- /')---

90 90 "''l.- % 7 7 
1~ 13 ~~ ~ --;.... ?-----
).0 !.j toO tJ "'14 "Ji \:, ~ 

l'+ 7~ ~"2:> 11'3 I l !/ 
Si<>J 'I(") 4~ 4~ I 7 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 
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LDC #: 672--z. &"' "J ~.._ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samplellaboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 DO • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~ %> 0 - ? 'J b"'\9 b 

I I 
Spike Spike I I CS II ·ICSD II 
Ad ed Concenl1!iP" 

I II II Compound (~ \- ) (>1.9 ) Percent Recove~ Percent Recove!.X 

I ,-,~ " 1 "~n I,-,~ 1 ""n "' "' 
Phenol ~.o ~#>- 1.0.0 1-JA ~5 0; 
N-Nitroso-dl-n-propylamine &3.~ 10'-l to<). 

4-Chloro-3-methylphenol r.o:1 lv 11.. / 
Acenaohthene ''i.'/. -7 \I I \!I / 
Pentachloroohenol t<t-'1 "1 1 L_ 
Pyrene 1.1 'i' !; \-D 1 to l t.JT>./ 

~ 

I CSll CSD I 
RPD I 
/ 

L_ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: 
2nd reviewer: 

FT / 

THOD: GC/MS BNA (EPA SW 846 Method 82700) 
c2 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = <Alll.lN.liDFll2.0l Example: 
(A,)(RRF)(V,)(V1)(%S) 

A, = Area of the characteristic ion (EICP) for the Sample I.D. Ld.-'> '-tl.r o- :. "''Q '1" B T'\ 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

cone.= (~t-\t..o:;'l-?) (Y..oo J (1- J (tooOJ I, = Amount of internal standard added in nanograms (ng) 

V, = Volume or weight of sample extract in milliliters (ml) or ( &.11\l. B) ( 1-·+o~) (~'SI!l) 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 
Vi' () ~d (v Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 37228A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 27, 2016 

Dissolved Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120143-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-025a-GW 460-120143-1 Water 09/13/16 
CFMW-025b-GW 460-120143-2 Water 09/13/16 
CFMW-EB2-AQ 460-120143-3 Water 09/13/16 
CFMW-026-GW 460-120143-4 Water 09/13/16 
CFMW-056b-GW 460-120143-5 Water 09/13/16 
CFMW-043-GW 460-120143-6 Water 09/13/16 
CFMW-029-GW 460-120143-8 Water 09/13/16 
CFMW-DUP1-GW 460-120143-9 Water 09/13/16 
CFMW-028-GW 460-120143-10 Water 09/13/16 
CFMW-027-GW 460-120143-11 Water 09/13/16 
CFMW-022-GW 460-120143-12 Water 09/13/16 
CFMW-011-GW 460-120143-13 Water 09/13/16 
CFMW-026-GWMS 460-120143-4MS Water 09/13/16 
CFMW-026-GWDUP 460-120143-4DUP Water 09/13/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB2-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFMW-029-GW and CFMW-DUP1-GW were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ug/L) 

Analyte CFMW-029-GW CFMW-DUP1-GW RPD (Limits) Flag A orP 

Barium 233 225 3 (<30) - -

Calcium 52700 51100 3 (<30) - -

Copper 4.5 1.4U 105 (<30) J (all detects) A 
UJ (all non-detects) 

Iron 172 164 5 (<30) - -

Magnesium 18700 17800 5 (<30) - -

Potassium 898 864 4 (<30) - -

Sodium 35400 34200 3 (<30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to field duplicate RPD, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Data Qualification Summary- SDG 460-120143-1 

I Saml:?:le I Anal~te I Flag I AorP I Reason 

CFMW-029-GW Copper J (all detects) A Field duplicates (RPD) 
CFMW-DUP1-GW UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG 460-
120143-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Field Blank Data Qualification Summary- SDG 460-120143-1 

No Sample Data Qualified in this SDG 
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LDC #: 37228A4a 
SDG #: 460-120143-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Dissolved Metals (EPA SW 846 Method 6020N7470A) 

Date: lo\'2-l.\ktl 
Page:_\ of~ 

Reviewer: (""')S2 
2nd Reviewer: CAL 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

v'" 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I ~lidaticc Area I I Com meets 

Samnle receint/Technical holdina times b.. ~.\\::, \\\/1 
ICP/MS Tune h. 
Instrument Calibration p..... 

ICP Interference Check Sam ole IICS) Analysis ~ 

Laboratory Blanks P\ 
Field Blanks w'V '2'¢>-=-7~ 
Matrix Soike/Matrix Soike Duolicates 

-~ \VB-::. (\..""Y; 
Duolicate samole analvsis ~ Pu\2 

r;: ~ -=.(..~ Serial Dilution 

Laboratorv control samoles t>.. LL.."::> 
Field Dunlicates sv-J 'c.Q -;_ ( """"\ ''l-."""""' 
Internal Standard IICP-MS\ ~ 
Sam ole Result Verification [X 

I~. -" '_, n-•- ~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

Client ID LabiD 

CFMW-025a-GW 460-120143-1 

CFMW-025b-GW 460-120143-2 

CFMW-EB2-AQ 460-120143-3 

CFMW-026-GW 460-120143-4 

CFMW-056b-GW 460-120143-5 

CFMW-043-GW 460-120143-6 

CFMW-029-GW 460-120143-8 

CFMW-DUP1-GW 460-120143-9 

CFMW-028-GW 460-120143-10 

CFMW-027 -GW 460-120143-11 

CFMW-022-GW 460-120143-12 

CFMW-011-GW 460-120143-13 

CFMW-026-GWMS 1\\\ 460-120143-4MS 

CFMW-026-GWDUP \. 460-120143-4DUP 

L:\Roux Associates\Columbia Fa!ls\37228A4aW.wpd 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

I 



VALIDATION FINDINGS CHECKLIST 

Method'Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holdino times were met. / 

Cooler temperature criteria was met. / 

II. ICP/MS Tune 

Were all isotopes in the tun ina solution mass resolution within 0.1 amu? 
,.... 

Were %RSD of isotopes in the tuning solution s;5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set~up time? / 

Were the orooer number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90~11 0% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed dailv? 
,..... 

Were the ABsolution oercent recoveries (%R) with the 80-120% QC limits? r 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or r 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? lithe sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).::, 20% for 
/ waters and.::, 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were.::, SX the RL, including when only one of the duplicate 
sample values were < SX the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed cer extraction batch? 
,..... 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC / 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:__iof 2.. 
Reviewer: 0 <:::::> 

2nd Reviewer: &~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) c of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? r 
IX. /CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
ICPll>1 OOX the MDL(ICP/MSl'? 

_,-

Were all oercent differences (%Ds) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to oualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable _,-
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. r 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. ,/ 

Tamet analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

Page:~fZ... 
Reviewer:-:5~ 

2nd Reviewer:~ 

Findings/Comments 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_}_ oil 
Reviewer: 7\V 

2nd reviewer: ~ 

All circled elements are applicable to each sample . 

. 

1n • -·· · Li<:t IT AU 

\-\'2...- w ~~~'fs~(c},J c \(c';£)Q~~(M¥g ~i~~~a~Mo, B, Sn, Ti, 
'-' '::"' ·y ~ - '-' ~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

laox~-~.1.\ \ ) AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Z~ Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

.. -·· 
ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

f.: I= AA ., "' ~. "' "' r, r. r. r. r. "' o" "' "' ...,, .,. I<" "' ~ ••· Tl ' 7, "' " "' Tl 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



LDC#: 37228A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 08/7000) 

A\, "" Were field duplicate pairs identified in this SDG? 
~ Were target analytes detected in the field duplicate pairs? 

Concentration tua/U 

Analyte 7 8 

Barium 233 225 

Calcium 52700 51100 

Copper 4.5 1.4U 

Iron 172 164 

Magnesium 18700 17800 

Potassium 898 864 

Sodium 35400 34200 

Page:_Lof\ 
Reviewer: 0 V 

2nd Reviewer: M/ 

RPD Qual. 
(<30) (Parent Only) 

3 

3 

105 J/UJ/A (deVnd) 

5 

5 

4 

3 

I \L DC F I L E S E R V E R IV a II d at 1 on IF I E L D 
DUPLICATESIFD_inorganici37228A4a.wpd 



LDC #: b1?.2<$P...~o..... VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

:r.o_\) 

00'.~ 

;!:.<:.'\) 
\'-'<.'\~ 

<:'-"! 
[-:.'S;; 
c_c_.__; 
\10','-19 

Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the JCV or CCV source 

I 8:ecah::1dated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICPIMS (Initial calibration) 'S\::, ~-'W:J~\\...- ~0""' \ '-- \"0<::>"(~ 
._, ~ 

CVAA (lnilial calibration) ~ $ --.1~\'-- S~'-' \..O"D(.~ 
'---' 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) '?- l¥\01..\ '-':'\ \'-' S.ooo~'- <=\.B.'/.~ 
CVAA (Contining calibration) \~ ~ .L...£..0~'-- ':::; ~'- \0~""(;,~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
B:eQcd:ed 

%R 

l'OO'f/_~ 

\ oo '1~ '?-

0..~/.~ 

\0~ "'!...~ 

I 

Page:~ of~ 
Reviewer:~ 

2nd Reviewer:_____c,. 

Acceptable 
(Y/N) 

~ 
.\ 

~ 

~ 

Commenffi: ______________________________________________________________________________________________________________________ ___ 

calclc.4sw.wpd 



LDC #: '?..1.'1..~~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~of~ 
Reviewer: C::,'i::;> 

2nd Reviewer: 9 ..-

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI X 100 
(S+D)/2 

Where, S =Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample 10 

~\\'\'6 

\' \."" 
'-C-.-'S, 
IOc\.~ 

r-s 
'" C,QC) 

'V'-'~ 
\c"'-.,rz... 
~!2--
\'6 '-..\.'1 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS /I True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 
~s C\.~-0\ v:"(\'-' \~0~\.'--

Laboratory control sample 
~ -z_ '1.. ~ v~\.'- 2-~ l..lf\. \ '-

Matrix spike (SSR-SR) 

~ 1 -\ '2--~ \_ '---" ~~'--

Duplicate 
~ \ \ \o 't::.<t> ~ '-'" \\ '-;..9Cl ~ \ '---

ICP serial dilution ~ \ '-\ " "\. \o "'~ '- \ '*lo'-\~~ '--

I eecalc1llated I 
I o/oR/RPD/%0 I 

0...?:::. "I- ?--

~q u/_ (<._ 

l\'"2-~'?-

D."-\{'.~ 

Z-'7.....~/_v 

Acceptable 
%R/RPD/%D (YiN) 

q~~;: 'R. ~ 
~ C2,. <f. 1?-

(\"L y_{<-..... 

0,'--\: '%~ 

z_--z.._=r:o .....y 

Comments: ________________________________________________________________________________________________________________ _ 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_\_ofl 
Reviewer: "ZS;J 

2nd reviewer: & "' c 

PJ! ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
fy' N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y/ N N/A Are all detection limits below the CRDL? 

~elected analyte results for _ _,(~\_")_,L. __ ~-'--,__ _______ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV = 
ln. Vol. = 
Oil = 

# 

IRDliFVliDill 
(ln. Vol.) 

Raw data concentration 

Recalculation: 

Finalvolume(ml) 12_~., 0,~\o~oc..,\'-
lnitial volume (ml) or weight (G) I,_..J 
Dilution factor '\;) :\ =: z_.. 

Sample ID Analvte 

\ As 
'2... ~ 
'-\ G... 
~ c..'-"-
(,<? ~e._ 

"'\. \-"A.. 
% \L:_.....__j 

s ~ 
\.0 1-'\-Y'-
\\ ~e....-
\ "'2- ~ 

Reported Calculated 
Concentration Concentration Acceptable 

_b)Q, \. '-,)_ (\.,8\.\.._) (Y/N) 

o.q-s D.C....'7 _""\ 
"6,"2.0 2:::;Lo 
~qoo S,~c:)D 

1::,.:"\. S.::\ 

Zoi Z.C"'\ 
\~cD \'b"loo 
'i?l:::l·~ ~. 

2\oe>CO '2,0t::J:::£:) 

~ ,-z...._ \.'2-
bk>,\ 2L ,\. 
\.~C.O \.<6~ ~ 

Nore: ___________________________________________ __ 

RECALC.4SW 



LDC Report# 37228A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 26, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120143-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-025a-GW 460-120143-1 Water 09/13/16 
CFMW-025b-GW 460-120143-2 Water 09/13/16 
CFMW-EB2-AQ 460-120143-3 Water 09/13/16 
CFMW-026-GW 460-120143-4 Water 09/13/16 
CFMW-056b-GW 460-120143-5 Water 09/13/16 
CFMW-043-GW 460-120143-6 Water 09/13/16 
CFMW-029-GW 460-120143-8 Water 09/13/16 
CFMW-DUP1-GW 460-120143-9 Water 09/13/16 
CFMW-028-GW 460-120143-10 Water 09/13/16 
CFMW-027-GW 460-120143-11 Water 09/13/16 
CFMW-022-GW 460-120143-12 Water 09/13/16 
CFMW-011-GW 460-120143-13 Water 09/13/16 
CFMW-026-GWMS 460-120 143-4MS Water 09/13/16 
CFMW-026-GWMSD 460-120143-4MSD Water 09/13/16 
CFMW-026-GWDUP 460-120143-4DUP Water 09/13/16 
CFMW-029-GWMS 460-120 143-8MS Water 09/13/16 
CFMW-029-GWMSD 460-120143-8MSD Water 09/13/16 
CFMW-029-GWDUP 460-120143-8DUP Water 09/13/16 
CFMW-022-GWMS 460-120143-12MS Water 09/13/16 
CFMW-022-GWMSD 460-120143-12MSD Water 09/13/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB2-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank 10 Date Analvte Concentration Samples 

CFMW·EB2·AQ 09/13/16 Chloride 189 ug/L CFMW-025b-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) 
(Associated Samples} Analyte (Limits) (Limits) Flaa AorP 

CFMW-029-GWMS/MSD Fluoride 111 (90-110) - J+ (all detects) A 
(CFMW-029-GW 
CFMW-DUP1-GW 
CFMW-028-GW) 

4 
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Spike 10 MS(%R) MSD(%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A or P 

CFMW-026-GWMS/MSD Orthophosphate as P 75 (90-110) 78 (90-110) UJ (all non-detects) A 
(CFMW-025a-GW 
CFMW-025b-GW 
CFMW-026-GW 
CFMW-056b-GW 
CFMW-043-GW 
CFMW-029-GW 
CFMW-DUP1-GW 
CFMW-028-GW 
CFMW-027 -GW 
CFMW-022-GW 
CFMW-011-GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFMW-029-GW and CFMW-DUP1-GW were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFMW-029-GW CFMW-DUP1-GW RPD (Limits) Flag AorP 

Sulfate 18300 ug/L 18300 ug/L 0 (<30) - -

Chloride 1000 ug/L 999 ug/L 0 (<30) - -

Fluoride 3370 ug/L 3370 ug/L 0 (<30) - -

Total cyanide 366 ug/L 357 ug/L 2 (S30) - -

Ammonia 113ug/L 72.1 ug/L 44 (<30) J (all detects) A 

5 
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Concentration 

Analyte CFMW-029-GW CFMW-DUP1-GW RPD (Limits) Flag AorP 

Nitrate/Nitrite as N 1850 ug/L 1830 ug/L 1 (<30) - -

Hardness 214000 ug/L 214000 ug/L 0 (<30) - -

Alkalinity 226000 ug/L 238000 ug/L 5 (<30) - -

Total dissolved solids 319 mg/L 312 mg/L 2 (<30) - -

Total suspended solids 6.1 mg/L 5.3 mg/L 14 (S30) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and field duplicate RPD, data were qualified as estimated in 
eleven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120143-1 

Sample Analyte Flao AorP Reason 

CFMW-029-GW Fluoride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-DUP1-GW duplicate (%R) 
CFMW-028-GW 

CFMW-025a-GW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFMW-025b-GW duplicate (%R) 
CFMW-026-GW 
CFMW-056b-GW 
CFMW-043-GW 
CFMW-029-GW 
CFMW-DUP1-GW 
CFMW-028-GW 
CFMW-027 -GW 
CFMW-022-GW 
CFMW-011-GW 

CFMW-029-GW Ammonia J (all detects) A Field duplicates (RPD) 
CFMW-DUP1-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-120143-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120143-1 

No Sample Data Qualified in this SDG 

7 
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LDC #:_"'37'-"2,.,2,8A"'6"---- VALIDATION COMPLETENESS WORKSHEET 
S DG #:_4::r:6":'0,_-1,_,2~0_c14"'3"'-1-'--,--
Laboratory: Test America. Inc. 

Level IV 

-$9 

Page:~of "2.. 
Reviewer: <S~ 

2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity (SM2320Bl. Ammonia-l£(EPA Method 350.1). Chloride. Fluoride. Sulfate (EPA Method 
300.0), Total Cyanide (EPA Method 335.4). Hardness (SM2340Cl. Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540Cl. 
TSS (SM2540Dl Cl'I?Ou. -? (e;>P., M~ CXoShP...) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc a[ea I I Comments 

I. Samole receioVTechnical holdino times p,.., q\ \'"3:,\ \\0 

II Initial calibration ~ 

Ill. Calibration verification p... 
IV Laboratory Blanks p,_ 
v Field blanks ,<?,\ A. ) ~~-=- (_~) 

VI. Matrix Spike/Matrix Spike Duplicates ~ ~\..'9-== $:&_. \.As_,_ ~~ 

VII. Duplicate sample analysis /A. ~07 
VIII. Laboratory control samples ~ Lcs.\ '9 ~ SJ?-\A.. 
IX. Field duplicates sw ~~c.-,-~) 
X. Sample result verification k 
XI ,..,, 

'" ,, ' "" ~ 

Note: A = Acceptable NO = No compounds detected 
R = Rinsate 

o =Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

N = Not provided/applicable 
SW = See worksheet FB = Field blank 

Client ID 

CFMW-025a-GW 

CFMW-025b-GW 

CFMW-EB2-AQ \-.)0 '-'JS '« \S:> 

CFMW-026-GW 

CFMW-056b-GW 

CFMW-043-GW 

CFMW-029-GW 

CFMW-DUP1-GW 

CFMW-028-GW 

CFMW-027-GW 

CFMW-022-GW 

CFMW-011-GW 

CFMW-026-GWMS 4~ -:;,oo..u ~z t-J'<'<,., eN 

CFMW-026-GWMSD .}_. 1 1, ~ ~ 

CFMW-026-GWDUP ~~' \-\w-.& ""<::S (Is<, 

CFMW-029-GWMS ,'j()o. '' 

L:\Roux Associates\Columbia Falls\37228A6W.wpd 1 

EB = Equipment blank 

LabiD Matrix Date 

460-120143-1 Water 09/13/16 

460-120143-2 Water 09/13/16 

460-120143-3 Water 09/13/16 

460-120143-4 Water 09/13/16 

460-120143-5 Water 09/13/16 

460-120143-6 Water 09/13/16 

460-120143-8 Water 09/13/16 

460-120143-9 Water 09/13/16 

460-120143-1 0 Water 09/13/16 

460-120143-11 Water 09/13/16 

460-120143-12 Water 09/13/16 

460-120143-13 Water 09/13/16 

460-120143-4MS Water 09/13/16 

460-120143-4MSD Water 09/13/16 

460-120143-4DUP Water 09/13/16 

460-120143-8MS Water 09/13/16 

I 



LDC#: 37228A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-120143-1 Level IV 
Laboratory: Test America. Inc. 

Date: 10\2'-'c\1\"' 
Page:...Zof Z.. 

Reviewer: 4Q 
2nd Reviewer: Q,./"" 

METHOD: (Analyte) Alkalinity (SM2320B). Ammonia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4), Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540Cl. 
TSS (SM2540D) 

Client ID Lab ID Matrix Date 

17 CFMW-029-GWMSD '3co,;J 460-120143-SMSD Water 09/13/16 

18 CFMW-029-GWDUP ~ 460-120143-SDUP Water 09/13/16 

19 CFMW-022-GWMS ~ 460-120143-12MS Water 09/13/16 

20 CFMW-022-GWMSD .l., 460-120143-12MSD Water 09/13/16 

21 

22 

23 

24 

I" 
Notes: _______________________________________ _ 

L:\Roux Associates\Columbia Falts\37228ABW.wpd 2 



.DC#: '{;,~--z...~ VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA MethocG, { .D ) 

Validation Area Yes No 

I. Technical holding times 

All technical holdinQ times were met. 
...... 

Cooler temperature criteria was met. 
, 

II. Calibration 

Were all instruments calibrated daily, each set-uo time? r 

Were the crooer number of standards used? ..-

Were all initial calibration correlation coefficients > 0.995? 
_.,-

Were all initial and continuing ca!ibr8tion verification %Rs within the 90-110% QC / limits? 

Were titrant checks oerformed as reauired? (Level IV onlvl / 

Were balance checks oerformed as reauired? (Level IV onlvl / 

Ill. Blanks 

Was a method blank associated with everv samcle in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix soike duolicates and Duo/icates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (o/oR) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .:;_ 20% for 
waters and ~ 35% for soil samples? A control limit of.:::. CRDL~ 2X CRDL for soil) / was used for samples that were.:::. 5X the CRDL, including when only one of the 
duplicate samole values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (o/oR) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0' QC limits? 

VI. ReQional Qua/itv Assurance and Qualitv Control 

Were performance evaluation (PEl samoles oerformed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

_,..--

---

Page:_J,ot_s__ 
Reviewer: ~"<::"::> 

2nd Reviewer: ~ 

Findings/Comments 



LDC #: :;··yz2.~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample. Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable ;-
to level IV validation? 

Were detection limits < RL? "' 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. 
.--

Target analytes were detected in the field duplicates. 
,.... 

X. Field blanks 

Field blanks were identified in this SDG. r 
/ 

TarQet analytes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 

NA 

Page:~f'Z.. 
Reviewer: zt.D 

2nd Reviewer: {;'/ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

lsamole 1n 

I pH TDS cS F NO NO 'SQ" ~ ;;k CN 'N;:; TKN TOG Cr6+ CIO '- /' 

~ ~ .--'~'---""' ~ 

I pH TDS Cl F NO ::-NQ, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

1 pH TD...S c1 F No;N'o,so, o-Po, Alk YNN'H, TKN Toe cr6+ c1o 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: c..,..---' 

{j..C'_lS, I pH /od11 F NO NO, SO, 0-PO Aik'scN NH, TKN TOG Cr6+ CIO Kl ~ <;K \SS~ -I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

OJ.;-. \lo-\~ I pH TDS !Cl.:&)No, NO, fo~-PO, Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, 'So: 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

~'.\'\-UJ I pH TDS Cl F NO, NO, SO, 0-PO, Alk,6~~H, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO NO SO 0-PO Alk ~ NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F N03 NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH3 TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F N03 NO, SO, 0-PO, Alk CN NH3 TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F N03 NO, SO, 0-PO, Alk CN NH3 TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F N03 NO, SO, 0-PO, Alk CN NH3 TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CI04 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 37228A6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:..!d9.LL Associated sample units: ug/L 
Sampling date: 09/13/16 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank type: (circle one) Field Blank I Rinsate I Other: Associated Sam les: 2 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37228A6FB.wpd 

Page:~of_i__ 
Reviewer: 0~ 

2nd Reviewer:______Q,. 



LDC #: 37228A6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? 

Page:~of_l_ 
Reviewer: .:Q 

2nd Reviewer: .<::::b. 

~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
/1 of 4 or more, no action was taken. 

IY' N N/A Were all duplicate sample relative percent differences (RPD) .:0 20% for samples? 
iVELIV ONLY: 

N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
~ >In .. ,,,· . ,,, ' ' I>Pn II . . o\ 

16/17 w F 111 (90-110} 7-9 J+det/A (de_!l 

13/14 w OP04-P 75 (90-110} 78 (90-110) 1-2, 4-12* J-/UJ/A (nd} 

Comments: *EB not associated (different matrix) 

37228A6.wpd 



LDC#: 37228A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

I norganics, Method See Cover 

Concentration 

Analyte 7 8 RPD (<30) 

Sulfate 18300 (ug/L) 18300 (ug/L) 0 

Chloride 1000 (ug/L) 999 (ug/L) 0 

Fluoride 3370 (ug/L) 3370 (ug/L) 0 

Total Cyanide 366 (ug/L) 357 (ug/L) 2 

Ammonia 113 (ug/L) 72.1 (ug/L) 44 

Nitrate/Nitrite-N 1850 (ug/L) 1830 (ug/L) 1 

Hardness 214000 (ug/L) 214000 (ug/L) 0 

Alkalinity 226000 (ug/L) 238000 (ug/L) 5 

TDS 319 (mg/L) 312 (mg/L) 2 

TSS 6.1 (mg/L) 5.3 (mg/L) 14 

Page:~of~ 
Reviewer: ~ 

2nd Reviewer: e.:,. c 

Qualification 
(Parent only) 

JdeVA (det) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\37228A6.wpd 



LDC#: 61&'22> ~\o Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method S-,eo ~ 
The correlation coefficient (r) for the calibration of c.-0 was recalculated.Calibration date: q_\ \'3. \\\0 

Page:~ of~ 
Reviewer: <:::<§0 

2nd Reviewer:~ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

_:::l:bJ 4--u.:s:: 
Calibration verification 

::16) \'b'-1.<6 
Calibration erification 

::sDJ \2,,;-'-'<~ 
Calibration verification 

Analyte 

~ 

~ 

'0~"? 

)-)Os(~J 

Where, 

Standard 

s1 

s2 

s3 

54 

s5 

56 

s7 

~uv-& 
0 ,z.>.z......:=_\. ........ 

'-' 

\~~ ....... 

lJ::t~l?~\. 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r orr r orr (Y/N) 

0 0.0225 

0.01 0.655 0.99979 0.99986 

~'* 0.025 1.2 

0.05 2.37 

0.1 4.73 

0.2 9.41 

0.4 18.3 

--.;:: -<:''-"L. 

0 :L'>'o.. \ '-...... \.0~~-~ \EX:,"/. f?... ,'-\ 
2-~'-- q~::>!.R ~\oY~ 

\~\.__ q~r.~?-- C\"S.%~ ~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results··---------------------------------------------

-*\2o~~ 



LDC#: ,;l~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of~ 
Reviewer:_,:::§2 

2nd Reviewer:~ 

METHOD: lnorganics, Method $ea....-~ 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LC..-~ 
laboratory control sample 

\~'..'?:,~ 

t4S Matrix spike sample 

?Z~ 

\)u~ Duplicate sample 

l:>-10 

S= 
D= 

Element 

"-<CJ<S 

~ 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
(units) (units) 

b%~'--- "'S"S"\~'---

(SSR-SR) 

z:u--~~ '- -za::o~\L. 

~\ ~::W"""' '2>_ I ,"\~ '--. Z\.\-~~'-

I Recalc1llated 

II 
ee~otted 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

Ci.o~'Y.?- <;.os.r.~ ~ 
I 

\.\.\..~1-~ \.\.\. ~.~ 

0 "/ ~ '?:...?::'-. ) OC:~'<''V 
4 

Comments: ______________________________________________________________________ ======================================::: 

TOTCLC.B 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method___,~-==-~-=.:=----

Page:~ of~ 
Reviewer: -zs:::-:> 

2nd reviewer: t> / 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y, N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ( \") ~~<;,S reported with a positive detect were 
recalculated and verified using the followmg equation: 

Concentration= \-F..:>¥~ Recalculatio~ ~~ ~ ""j:_'t> .e<-1'-') 

\.) 9:>"'-'-\. + 
-c:::. \0 V'-"'2;'-' 
0 ~ o-cL..t-> 
\) - 'S;;Ovv-..\ -

# Sample 10 

I. 
2-

3 
t.t 
.:s 
& 
"1 

~ 
~ 
(0 

l\ 
\ 7_ 

Analyte 

\:\,_,;:., ,C("_ 

~~~~z-~ 

~\ 

Ct--2l 

~\:·~~""" 
\'QS-----.) 

'{.....)'<:\-... 

\S'S 
~ 

\0~-.:.., 

\00-s)~z._~ 
h.\..1~ . .;:, . .-c,.,..;~ 

___) 

Reported Calculated 
Concentration Concentration 

( U"-\ '-...) (v=l\. l 

2=-;;: -~ ~ 
\ L;,. 'S \ '-\;: -s:: 
\~ \%~ 
~-~ ~,"6 

l•z.l ~-=> 2-~ 

2:,;;::;."'.. 1"\Gl\ \._... :SS.'\ Wlq\ \.._ 
\ \."':> ~ ~\""S, " 

.s;, .:S.M<> \ \... S~l__\... 

\0 '-\- '--21 I o'-+ '-.l 
"l._ \. _-s, \.'l -"' 

(_~"'L., l\::)2,_ 

\D,! \'\!'oe:C>o 

Acceptable 
(Y/N) 

_V\ 

--->! 
~""'-

0 

'-if 

Note: ___________________________________ _ 

RECALC.S 



LDC Report# 3722881 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 31,2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120223-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-034-GW 460-120223-1 Water 09/14/16 
CFMW-035-GW 460-120223-2 Water 09/14/16 
CFMW-042-GW 460-120223-3 Water 09/14/16 
CFMW-053-GW 460-120223-5 Water 09/14/16 
CFMW-054-GW 460-120223-6 Water 09/14/16 
CFMW-047-GW 460-120223-7 Water 09/14/16 
Trip Blank 460-120223-8 Water 09/14/16 
CFMW-003-GW 460-120223-9 Water 09/14/16 
CFMW-038-GW 460-120223-10 Water 09/14/16 
CFMW-040-GW 460-120223-11 Water 09/14/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

09/16/16 1, 1,2-Trichloro-1 ,2,2-trifluoroethane 31.6 All samples in SDG NA . 
Cyclohexane 25.3 160-120223-1 
Methyl cychlohexane 26.0 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-120223-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-120223-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-120223-1 

No Sample Data Qualified in this SDG 

7 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37228B1_RA4.DOC 



LDC#: 3722881 VALIDATION COMPLETENESS WORKSHEET Date: l~k}P/a 
SDG #: 460-120223-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Page:__lof 
Reviewer:=---t:::' 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

a 
7 

t 
-

9 

10 

11 

12 

13 

I llalidatian Area 

Samole receipt/Tecl1nical holdino times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duolicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-034-GW 

CFMW-035-GW 

CFMW-042-GE 

CFMW-053-GW 

CFMW-054-GW 

CFMW-047-GW 

Trio Blank 

CFMW-003-GW 

CFMW-038-GW 

CFMW-040-GW 

M\? 1-1-f,.'O - 3<'11 Go 4lP 

I I 
b. 112. 

D. J 

A ~w f)lo ~9 
[::.. 

A 
~'() 11? - I -
A 
N 0~ 

A ~\0 

N 
A. 
6. 
A 

A 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37228B1W.wpd 1 

Comments 

;:._ ~~I "ba 
I 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-120223-1 

460-120223-2 

460-120223-3 

460-120223-5 

460-120223-6 

460-120223-7 

460-120223-8 

460-120223-9 

460-120223-10 

460-120223-11 

(v 1 Cl[ .1b U7 

Col :E,Z{) 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09114/16 

Water 09114116 

Water 09114116 

Water 09114116 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

SW 846 Method Q')e:nc\ 

Level IV checklist_8260B_rev01.wpd 

Page:~ of_::_ 
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LDC #: ~11-~13 I? ] VALIDATION FINDINGS CHECKLIST Page:~of~ 
Reviewer: ~ 

2nd Reviewer: ' 

Level IV checklist_826DB_rev01.wpd 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 

A. Chloromethane M. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene PJlAA. Ethyl tert-butyl ether At. 1 , 3-Butadiene 

B. Bromomethane BB. 1,1 , 2, 2-Tetrachloroethane BBB. 4-Ch\oroto\uene BBBB. tert-Amyl methyl ether Bt. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene ecce. 1-Chlorohexane Ct. Heptane 

D. Chloroethane DO. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-0ichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1 ,4-Dichlorobenzene HHHH. 1 .4·Dioxane H1. Freon 114 

I. 1,1·Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene !Ill. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dlchlorodifluoromethane JJJ. 1,2-Dich/orobenzene JJJJ. Methacrylonitrile Jt. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 
' 

L. 1 ,2-Dichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane ' 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethy[ pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methy/pentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

il P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethy/pentane 

I Q. 1 ,2-Dichloropropane QQ. 1, 1-Dich/oropropene QQQ. cis-1,2-Dich/oroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dlbromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-0ichloropropane SSS. a-Xylene SSSS. Cyclohexane 51. 2,2,4-Trimethy/pentane 

T. Dibromochloromethane TT. 1,2-Dibror:noethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane TITT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene WW. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans~1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1 ,2,3-Trimethy/benzene 

Y. 4-Methyl·2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro--2-butene Yt. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tart-Butyl alcohol ZZZZ. Pentachloroethane Zt. 

COMPNDL_ VOA_Long list.wpd 



LDC #: 37-z.,Zfj B ) 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
,,,-... YY<.A .... <.All IIULir;..ol ......... IIUI<.A~L'-'11 V'-'LIII,._.<ALIVII ..:;;o~.-..LIY .... I"' <...<LL<.AL].C..VU <AIL .... I '-'""'-'II,....,, u ... lVI VOVII lli..;JLIUIIIVIIL< 

YIN lN!A Were all %D within the validation criteria of ~20 %0? 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

+ O!hlol \Ia \C..\J- 8 ITT ~\.c.:, o.J...Y 
1' ' :.'!>?C:, dS.'? 
+- TTTI 2.(,. '0 ' 
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Page:___Lof_ 

Reviewer: FT 
2nd Reviewer:____.9. 

Qualifications 
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I 1.. / 

I ) 



LDC #: ?:0 ~z..B \3 } 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _;;;f / 
Reviewer: FT 

2nd Reviewer: Q_ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 OOstd) 

!CAL 9/16/2016 M 0.2701 

GCMS8 c 0.3415 

cc 1.4599 

JJJ 1.2868 

Where: 

-

Recalculated 

(RRF 20/1 OOstd) 

0.2701 

0.3415 

1.4599 

1.2868 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSO 

(Initial) (Initial) 

0.2727 0.2727 10.8 

0.3549 0.3549 14.6 

1.4405 1.4405 9.1 

1.2803 1.2803 9.8 

Recalculated 

%RSD 

10.8 

14.6 

9.1 

9.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

091616 8 



LDC#: ~J"Y"Z-B\? J VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: '9 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 • (ave. RRF - RRF)/ave. RRF 
RRF = (AJ(C1,)/(A.J(C,) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
A;= Area of compound, A• =Area of associated internal standard 
Cl( = Concentration of compound, C1s = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standardl linitiall _LCCj_ (Ct:;l 

1 U!A]-"6 illOiu.P W\. (151) 0.'2.. "11-7 o. 2. q;-e, -o.~ 

0'100 6 (152) 0. 39-1"'1 '() ' ~,..,-o.j o.~-4 
c.c... {153) I· 1-\-4-0~ I. 'to<:lf 1' '-1-<PI 
,J .. .\.J (154) \. :2-803 I. Y'l "S:"" \. ?--""\'C' 

"""' 
2 (151) 

(152) 

(153) 

(154) 

(ISS) 

3 

1
4 

I I I /~I I 
CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

0.? 1.-? 
<£' ?:, ~·~ 
-;,.~ "Y-2--
1-:i!-- j_.L 

II I I 
I I I 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT , 

2nd reviewer·:----'-c-'2'--;"'" 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS *100 

s I 10 ample : 

Surrogate 
Spiked 

Dlbromofluoromethane ~.LJ 

1,2-Dich1oroethane-d4 

Toluene-dB 

Bromofluorobenzene \J 

I 10 Sample : 

Surrogate 
Spiked 

Dlbromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dlchloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID amp;e : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I 10 Sample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

1-\"1·4- ""' \lfl "\':. 
L 11'·0 t'\L 
GlJ, (d \0 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found R~_ported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

-9"1 0 

tiS 
'1"1 
vv 1 " ) 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #; o 1,._1-~ P., ) 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 
Reviewer:___EI 

2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 • SSG/SA 

RPD = I LCSC- LCSDC I • 2/(LCSC + LCSDC) 

Where: SSG= Spiked sample concentration 
SA = Spike added 

LCSC = Laboraolry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS 10: ~ jo Y.~o ~ ·y, \ <a<\-l, 

Spiked Sample 

Benzene 

Toluene 

7-' 

").. 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: ~11-'VO ~) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: c__/ 

N/A Were all reported results recalculated and verified for all level IV samples? 
/~,--';7.:--;:'NC!:/A?- Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (6,l(I,)(DF) Example: 
(A;.)(RRF)(V,)(%S) 

!:& y, A,. = Area of the characteristic ion (EICP) for the Sample J.D. 
compound to be measured 

A;. = Area of the characteristic ion (EICP) for the specific 
internal standard 

-;..q<j ~ ?J c~.o) 
I, = Amount of internal standard added in nanograms Cone.= 

(ng) S"'1 't\o ~ (0.~2.'~) 
RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

3 .o ~~ /v Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
onlv. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1.wpd 



LDC Report# 37228B2a 

Laboratory Data Consultants, Inc. 

ProjecUSite Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 31, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120223-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-034-GW 460-120223-1 Water 09/14/16 
CFMW-035-GW 460-120223-2 Water 09/14/16 
CFMW-042-GW 460-120223-3 Water 09/14/16 
CFMW-053-GW 460-120223-5 Water 09/14/16 
CFMW-054-GW 460-120223-6 Water 09/14/16 
CFMW-047-GW 460-120223-7 Water 09/14/16 
CFMW-003-GW 460-120223-9 Water 09/14/16 
CFMW-038-GW 460-120223-10 Water 09/14/16 
CFMW-040-GW 460-120223-11 Water 09/14/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37228B2A_RA4.00C 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination ((2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flao A or P 

09/20/16 N·Nitroso-di-n-propylamine 20.5 All samples in SDG UJ (all non-detects) A 
3&4-Methylphenol 30.4 460-120223-1 UJ (all non-detects) 
2-Nitroaniline 22.3 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

Associated 
LCSJD Compound %R (Limits) Samples Flaa A orP 

LCS 460·390998 2,4-Dinitrophenol 40 (45-125) All samples in SDG UJ (all non-detects) p 
460-120223-1 

LCS 460-390998 Acenaphthene 111 (58-107) All samples in SDG NA -
Acenaphthylene 110 (61-106) 460-120223-1 
Naphthalene 105 (51-98) 

LCS 460-390998 Pentachlorophenol 9 (54-120) All samples in SDG R (all non-detects) p 
460-120223-1 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

5 
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XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to LCS %R, data were rejected in nine samples. 

Due to continuing calibration %D and LCS %R, data were qualified as estimated in nine 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-120223-1 

I Sample I Coml?:ound I Flaa I AorP 

CFMW-034-GW N-Nitroso-di-n-propylamine UJ (all non-detects) A 
CFMW-035-GW 3&4-Methylphenol UJ (all non-detects) 
CFMW-042-GW 2-Nitroaniline UJ (all non-detects) 
CFMW-053-GW 
CFMW-054-GW 
CFMW-047-GW 
CFMW-003-GW 
CFMW-038-GW 
CFMW-040-GW 

CFMW-034-GW 2,4-Dinitrophenol UJ (all non-detects) p 
CFMW-035-GW 
CFMW-042-GW 
CFMW-053-GW 
CFMW-054-GW 
CFMW-047-GW 
CFMW-003-GW 
CFMW-038-GW 
CFMW-040-GW 

CFMW-034-GW Pentachlorophenol R (all non-detects) p 
CFMW-035-GW 
CFMW-042-GW 
CFMW-053-GW 
CFMW-054-GW 
CFMW-047-GW 
CFMW-003-GW 
CFMW-038-GW 
CFMW-040-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Laboratory control samples 
(%R) 

Laboratory control samples 
(%R) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-120223-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-120223-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37228B2a 

SDG #: 460-120223-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: ;o)2.jt, 
Page:_Lof_/ 

Reviewer: r2 
2nd Reviewer: I 0 / 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I ~alidaticn A[ea 

Sample receioVTechnical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound ouantitation RULOQ/LODs 

Taroet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-034-GW 

CFMW-035-GW 

CFMW-042-c:i vJ 
CFMW-053-GW 

CFMW-054-GW 

CFMW-047-GW 

CFMW-003-GW 

CFMW-038-GW 

CFMW-040-GW 

11 I"MP> 1.\-l.o- "':f\0 qq-lb 
12 

13 

I I Comments 

AtA 
A 

-A,A 'Jjo ~f) .6. -2.0 (Y /cY~ 30 
...sv.J C:::C+' 6 w 
A 
tl 
A 

/:.>. 1\(.,o~ I :1. o II\-~ - ll- k.~ I '() 
,s,.....) l(L_,':) 

tV 
A 
A 
A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-120223-1 

460-120223-2 

460-120223-3 

460-120223-5 

460-120223-6 

460-120223-7 

460-120223-9 

460-120223-1 0 

460-120223-11 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

L:\Roux Associates\Columbia Falls\37228B2aW.wpd 1 
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VALIDATION FINDINGS CHECKLIST Page:_L_ot_:?-
Reviewer: 1'7 

2nd Reviewer: 0"~/ 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_82700_rev01.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST Page: 7---of .,_.. 
Reviewer: F"' 

2nd Reviewer: &'...........---

Level IV ChecklisL8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethy\) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene 81. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo{b)fluorene C1. 

D. 1,3-Dichlorobenzene DO. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis{2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol ll. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1.4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K Hexachloroethane KK 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Oiethylphthalate LLL Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN.Aniline NNNN. 2,6-0ichlorophenol N1. 

0. 2,4-0imethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-0ichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-0imethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene {1MOT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo{b)thiophene uuuu. U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW.Benzonaphthothiophene ww. V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo{e)pyrene wwww. W1. 

X Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-0imethylnaphthalene xxxx. X1. 

Y. 2.4,6-TrichlorophenoJ YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

, Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene =· Z1. 
----- I 
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LDC #: <.3 72. 2. k' )0 ~~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

se see qualifications below tor all questions answerea "N". Not applicable questions are 10entifiea as "N/A". ~~e~ 
\.. y riJ N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 

.'£/!11 N/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
y I-</ A Were all %D and RRFs within the validation criteria of s20 %D and >0.05 RRF ? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%1 (Limit: >0.05) Associated Samples 

t 'i/!1 /Jv ~V-¥- ;< 7-2-:..3 lo/1 ~ 'Ito- 3 "JJ'n 
i of3 ?::> Et;;' 0>/·s-' I 

It_ 1<1< 1-<J.;z...- J 

- cr /za/1/, a.ev- c... J '2..0.1- All - f'///3 
- d3<// iXG/6,)61, !>o ·'I I 
- 13.8 ~)... ~ If 

.... 

CONCAL.wpd 

Page:__(af_ / 
Reviewer: FT 

2nd Reviewer: C\_ 

Qualifications 

17 .J 1cl .. f//) Nf-
I 

J 

J- ju....J/ t..J ;vr. 
I 

,[/ 



LDC #: ?:r] P 2 "B fj ~ ct_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCSl 

fPI9!ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD 10 Comoound %R (Limits) %R (Limits) RPD (Limits) Associated Saf!!P.!es 

1L 7 41.;0 -?flO '1"1 fl IH\ '\-0 ( '\-<;" -1?-9 ( ) ( ) A \I 
1!)6 \I I < SS-1o1 ( ) ( ) 

00 110 ( '-\-IOl..J ( ) ( ) 

·5 lOS" ( .Sl-96> ( ) ( ) 

TT 9 ( o;'-} - p.~ ( ) ( ) l; 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I I \ I \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( ) c _j 
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LDC #: ?, 7'2-2 f(,d a1 "'-

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

;;' 

Page: __ /of __ 

Reviewer: FT 

2nd Reviewer: _G 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/16/2016 A 

gcms4 M 

GG 
uu 
EEE 
Ill 

Reported 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Where: 

Recalculated 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4076 1.4076 9.6 

0.8284 0.8284 16.7 

1.0136 1.0136 7.0 

0.9792 0.9792 18.2 

0.8680 0.8680 13.6 

1.0483 1.0483 5.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

9.6 

16.7 

7.0 

18.2 

13.6 

5.4 



LDC #: <..37 '2- "2- ~ ,.8 0> Q.... 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f 7 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/16/2016 A 

gcms4 M 

GG 
uu 
EEE 
Ill 

Reported 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Where: 

Recalculated 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4076 1.4076 9.6 

0.8284 0.8284 16.7 

1.0136 1.0136 7.0 

0.9792 0.9792 18.2 

0.8680 0.8680 13.6 

1.0483 1.0483 5.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

9.6 

16.7 

7.0 

18.2 

13.6 

5.4 



LDC#: 37~~ ~Olo.. VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: CJ.r 

~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C.)/(~,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A,.= Area of compound, A,. = Area of associated internal standard 
Cx =Concentration of compound, ~ = Concentratie,n of internal standard · .. 

··---·- ----

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date (Initial) (CC) (CC) 

1 WI-t}- '11111\v b.. (1st IS) J.!-\011, I· C..o'? 1·!-.09 

0 ~ '!> _?., "" 
(2""1S) o- &: HI\- o:qs 1'"1 o. lSI"'! 

6C'::1 (3'IS) 1-or:.<P '. t:) ?S'" J.o-:,s-
UL\ (4.1S) o -"P"t~ 0."\1 'b J o ·"''l3 I 
8if: (5" IS) 0' &l:.l!.lJ o.~1 'i I o.rn~) 

:r:r-.I rs• ISl l ·OLJ.S ~ 1·0 't ?:I 1-0'-1-')...., 

2 l!M-0 "'1[2:0 h (? A. f1sl ISl J. 4'4S.\:,. 1·'-l"'"\ \ ·f"l'1 
0";4) ,g, (2""1S) 0 .~"fbU 0.9019 v -90\9 

pp (3'IS) \.SVOt.. \. (,0(.? J.l.,oo 
!AlA (4.1S) o."ffJ.I 0. <;(ICJO Q.I(K_1-<) 

Bm;' (5" IS) O-G.40 o. c'o<Wq Q.(.J...\{)5> 
:r.:r:T rs• ISl I ·D\ '-l-4 0."'\11:. ""\ 0 ·"tl.b 9 

3 11• . ISl 

(2""1S) 

. (3'IS) 

(4.1S) 

(5• IS) 

rs• ISl 

II Reported I Recalculated 

II 
%0 I %0 

14. (.) ('t.O 
"l· 2-- "t ·}---
2.- • 1 ). . I 
o. V; 0." 
l· '2--- (,]., 
'().-:;- n.s 

0 ·:V 1[).).--

V·-/ o7 
lp ·7 t,.7 

1-7 ·n 
o. I o-;-; 
:0·7 ':>,. 7 i 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd \ 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: G = / 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS ;i 
Sam ole ID: 

Surrogate 
Spiked 

Nitrobenzene--dS lo.c) 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Where: SF =Surrogate Found 
SS ; Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reoorted 

i.~ ~ 

~Alp Cft; 

10·'-f (0~ 

j-. fb ~')5 

~.JOj ,; 
!o .l{ 4 C.'i 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

r£ () 

'K 
~~ 
--;;:: 
11-7 
~t>il 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 37J?..'>{tjC)..-. VALIDATION FINDINGS WORKSHEET 
Matrix Spike!Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:___E[ 
2nd Reviewer: .S: 

The percent recoveries (%R) and Relative Percent Difference (RPD) ofthe matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 • (SSC - SC)/SA 

RPD = I MSC - MSC I • 2/(MSC + MSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: _ __,tc:O~.:!:'~-'-.J.JIL-____ _ 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

Spike Sample. Spiked Sa~ple I Matrix Spike II Matrix Spike Dorpl:te I' ~ MSIMSD J 

Adde Concen ;t!on Concen t1on L J 

( 1--) ( "1 ( 1.( \.-i Percent Recovery Percent Recove __ _ RPD 

lc::=--···_e--·=:J·- r ~~~ ri:s; IIIJ/"· II 21: 1 ~=~~ II R~p;gert I :;Jc II R;p~rted I RecaJc I! Reported ! Recalc !I 
Phenol 71 17-- 1_1')..--

7 I 1 '>(:,.? I "63·? II ~ ll..J..!..7 I ._a.o II 9o I 9o II 9L- t;j/o 
I o:.~~. ~ I ~,_, ·"? II ~o II bo ."\ I r,..1--.:? ll1"?:> I 13 II -;s:- 1& ~ I ,__.. 

q.1.. ;::, I g-o . -:; II tJO II c;.{. .4 I '\{ t- • ~ II 1.o Y I 1-o 4 II "'1"1 __"jj_ .;;; I ~ 

I L"'7 lliol II I II \?-~ I 1 ~'2( II ll-/- I 7V II IS'?:> !s'1:> I I I II 
Pyrene I <b.,,? I en·? II 1 1113-'1 I .,.,. r II 'i<>J I 'L<"' II -=t ~ 4~ 7 I~ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 
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LOG #: 37-J-'2 &"',tJ'.,)...._ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:__.EI 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \.C-l:> %> 0 - ? 9, b"'\9 ~ 

I I 
Spike Spike I ICS II . I CSO II 
Ad ed Concent~n 

I II II Compound ( \..- ) (II\ ) Percent Recove!l: Percent Recove!l: c=- -~ 

.. - _j 

Phenol .o '1--1>- 1.0.0 1-)A- ~5 s;" 
N-Nitroso-dl·n-propylamine &2>.~ JO'-) to <j-

4-Chloro-3-meth I henol r.o:1 j{.. -g, 

Acena hthene 
'7,'1{ ./ Ill \!I 

Pentachloro henol t~A i '1 
Pyrene 'i' \'() 1 (0 1 

1 cs£1 csn I 
RPD I 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not agree within 1 0_0% of the recalculated results. 

LCSCLC.wpd 



LDC #: 37J-2- 55 8 J«:._ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

THOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: cJ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(I,)N,)(DFJ(2.0) 
(A,)(RRF)0/,)N1)(%S) 

A, = Area of the characteristic ion (EICP) for the 
compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 
internal standard 

I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract In milliliters (ml) or 
grams (g). 

v, = Volume of extract injected in microliters {ul) 

v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanuo 

II Sample ID Compound 

1,0)(?-) 
)(}-L)o) 

\ / / I 

- l- \ <A'""' 
\j 

RECALC.wpd 

Example: 

Sample I.D. L e.-'> 'f(-. 0 - '? "'\ (.;? "'j~ B T\ 

cone.= (LI-\l.ot;'l-?) U .. oo J (").. J(rooOJ 
{ &.ll I 7.. B ) ( l· 'tO =tG>) ( ,_~) 

= 

Reported 
Concentration 

( ) 

Calculated 
C~ncentrati~n 

Qualification 



LDC Report# 3722884a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October31, 2016 

Dissolved Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120223-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-034-GW 460-120223-1 Water 09/14/16 
CFMW-035-GW 460-120223-2 Water 09/14/16 
CFMW-042-GW 460-120223-3 Water 09/14/16 
CFMW-EB3-AQ 460-120223-4 Water 09/14/16 
CFMW-053-GW 460-120223-5 Water 09/14/16 
CFMW-054-GW 460-120223-6 Water 09/14/16 
CFMW-047-GW 460-120223-7 Water 09/14/16 
CFMW-003-GW 460-120223-9 Water 09/14/16 
CFMW-038-GW 460-120223-10 Water 09/14/16 
CFMW-040-GW 460-120223-11 Water 09/14/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB3-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Data Qualification Summary - SDG 460-120223-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG 460-
120223-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Field Blank Data Qualification Summary - SDG 460-120223-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37228B4a 

SDG #: 460-120223-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Dissolved Metals (EPA SW 846 Method 6020A/7470A) 

Date:\o\z'-\\ 1)0 
Page:_lofl 

Reviewer:<:'>~ 
2nd Reviewer:--t;0..._~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

'" 

I ~alidaticc tuea I I Comments 

Sample receipt/Technical holding times ~ '1..\\~\ \1..0 
ICP/MS Tune ~ 
Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Soike/Matrix Spike Duplicates 

Duplicate samole analvsis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

r'h '" ''not< 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-034-GW 

CFMW-035-GW 

CFMW-042-GJi W "'S'V 

CFMW-EB3-AQ 

CFMW-053-GW 

CFMW-054-GW 

CFMW-047-GW 

CFMW-003-GW 

CFMW-038-GW 

CFMW-040-GW 

~ 
~Vv ~::: L'-'t ') 
~\ cs 
"-
w ltJ"""' 
F\ c'> 
~ 
h 
~ 
I~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

~""""~ 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

Lab tO 

460-120223-1 

460-120223-2 

460-120223-3 

460-120223-4 

460-120223-5 

460-120223-6 

460-120223-7 

460-120223-9 

460-120223-10 

460-120223-11 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

I 

Notes. _______________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 6010B/7000/6020) . 
Validation Area Yes No 

1. Technical holding times 

All technical holdino times were met. / 
/ 

Cooler temoerature criteria was met. 

II. ICP/MS Tune 
/ 

Were all isotoces in the tunino solution mass resolution within 0.1 amu? 
/ 

Were %RSD of isotopes in the tuning solution s5%? 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the orocer number of standards used? r 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed dailv? / 

Were the AB solution oercent recoveries (%Rl with the 80·120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ::_ 20% for 
waters and:::_ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were:::_ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS anal zed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

/ 

/ 

I 

Page:~of2 
Reviewer: ,'3lC) 

2nd Reviewer: tJ-L 

FindingsiComments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% {200.8) 
/ of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis performed? / 

IX /CP Serial Dilution 

Was an ICP serial di~~:ion an~~yzed if analyte concentrations were > SOX the MDL 
ICPl/>1 OOX the MDL ICP/MS ? 

Were all oercentdifferences (%0s) < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be 
used to aualifv the data. 

X Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. J 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected In the field blanks. I 

MET-SW_2014.wpd version 1.0 

NA 

/ 

/ 

/ 

/ 
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LDC#:3:~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:lotl_ 
Reviewer: -:3 0 . 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

l'l~mniPin M~triY T. , Li,;t IT ALl 

I \0 w ~Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Z~o. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

-·· 
ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

I> I' AA AI !'lh Ao R~ RP r.rl r.~ r.r r.n r., FP Ph Mn Mn Hn Ni I<' "' A .,, Tl \1 7, "' " "' T; 

Comments: Mercurv by CVAA if performed 

ELEMENTS.wpd 



LDC #:S\.'1-"Z..~o, VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

::K.\..\ 
\'b'-~'8. 

5<:..\l 
\~'-S.~ 

C.C...\1 
\\;..'..~ 

c..c...-v 
\.~·'2..\ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Becalc11la:ted 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) v 3\~\'-- ~~'-' C\_q(.~ 
'-J 

CVAA (Initial calibration) 

~ 4.\C(i.p~'--' S.u~-....... q!oo(,?-
~ -

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) z_V\. ~5'\1..,::>~1..-- So~'--' Q,__~(_,~ 

CVAA (Contining calibration) 
~ l..\.:1'1'2~- s~~ '\ lo ~;.<:?---
__, 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

Be~clied 

%R 

~0/,1(2-

<tlo"'(.~ 

'\8(,~ 

C\\o'X,?-

I 

Page:_lofi_ 
Reviewer:~ 

2nd Reviewer:______g 

Acceptable 
(Y/N) 

~ 

-1 

~ 
-L 

Comments:-------------------------------------------------------------------------------------------------------------=========== 
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LDC #: ST1 .... '"2~t)2~\e-, VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~of \ 

Reviewer: <SV 
2nd Reviewer: c 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 1 00 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDRI x 100 
I 

Sample ID 

_:J:C...<;.-PB, 
'\U..'.oO 
~ 
\S,~ 

\-.) 

!---) 

w 

Where, I = Initial Sample Result (mgiL) 
SDR = Serial Dilution Result (mgiL) (Instrument Reading x 5) 

Type of Analysis 
Found IS II 

Element! (units) 
True I D I SDR (units) 

ICP interference check C....o I \"'\'-\:\ v~'-- -z....oo~'--

Laboratory control sample ~ / \-\\.\v~'-- t "':l. ~ '--
'--' 

Matrix spike (SSR-SR) 

Duplicate 

ICP serial dilution 

I RPr-:::alr-ul::dtlorf I 
I %RI RPDI%D I 

q_\'f-~ 

\\~i'~~ 

%R/RPD/%D 

~["'/_y 

\ ,~~;. ~ 

Acceptable 
(YIN) 

~ 
~ 

Commenffi: ________________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_\_of~ 
Reviewer: Z.,Q 

2nd reviewer: c:-;/ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for ___ ("'--'\_"')__..,_~-=::_--'--------were recalculated and verified using the following 
equation: 

Concentration = 

RD = 
FV = 
ln. Vol. 
Oil = 

# 

(RDl(FV)(Dill 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 
'Z-
3:, 
L\-
:s 
\.o 

\ 
(S 
(\ 

LO 

Recalculation: ~S~C),u~'-- Y z__-::: 

~;;. 0,0,~~~'-
\) 't \;:: 2.---

Reported Calculated 
Concentration c~~~~i~n Analyte ( Vo,\J .. ..-) 

~ ,c\C\ \Q.';q' 

~s S, .. ~ S .. 8... 
c""- 'Slo 'C::CC.:::> sroooo 
'?b o::s..~.o O<':sJ.c:> 
Cu.... 4 .. 10 ~-(0 

~ ~ 'S;;:0 l~ 

~ l:S::~ ['S(aOO 

~ '6ct::::> '3,o<'.= 

'?-- to&.O \030 
Wa., ~oQ ~\cc::> 

Acceptable 
(YIN) 

.. '"\ 

', It 

Nore: _______________________________________ _ 
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LDC Report# 3722886 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October31, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120223-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-034-GW 460-120223-1 Water 09/14/16 
CFMW-035-GW 460-120223-2 Water 09/14/16 
CFMW-042-GW 460-120223-3 Water 09/14/16 
CFMW-EB3-AQ 460-120223-4 Water 09/14/16 
CFMW-053-GW 460-120223-5 Water 09/14/16 
CFMW-054-GW 460-120223-6 Water 09/14/16 
CFMW-047-GW 460-120223-7 Water 09/14/16 
CFMW-003-GW 460-120223-9 Water 09/14/16 
CFMW-038-GW 460-120223-10 Water 09/14/16 
CFMW-040-GW 460-120223-11 Water 09/14/16 
CFMW-034-GWMS 460-120223-1MS Water 09/14/16 
CFMW-034-GWMSD 460-120223-1MSD Water 09/14/16 
CFMW-053-GWMS 460-120223-5MS Water 09/14/16 
CFMW-053-GWMSD 460-120223-5MSD Water 09/14/16 
CFMW-053-GWDUP 460-120223-5DUP Water 09/14/16 
CFMW-047 -GWMS 460-120223-7MS Water 09/14/16 
CFMW-047-GWMSD 460-120223-7MSD Water 09/14/16 
CFMW-040-GWMS 460-120223-11 MS Water 09/14/16 
CFMW-040-GWMSD 460-120223-11 MSD Water 09/14/16 
CFMW-040-GWDUP 460-120223-11 DUP Water 09/14/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met with the following exceptions: 

Total Time From Required Holding Time 
Sample Collection From Sample Collection 

Sample Analyte Until Analysis Until Analysis Flag AorP 

CFMW-034-GW Orthophosphate as P 48.25 hours 48 hours UJ (all non-detects) p 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB3-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB3-AQ 09/14/16 Chloride 162 ug/L CFMW-053-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

4 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-053-GWMS/MSD Chloride 125 (90-110) 5 (90-110) J- (all detects) A 
(CFMW-053-GW 
CFMW-054-GW 
CFMW-047-GW 
CFMW-038-GW 
CFMW-040-GW) 

CFMW-040-GWMS/MSD Sulfate - 112 (90-110) J+ (all detects) A 
(CFMW-034-GW 
CFMW-047-GW 
CFMW-038-GW 
CFMW-040-GW) 

CFMW-040-GWMS/MSD Orthophosphate as P 83 (90-11 0) 83 (90-110) UJ (all non-detects) A 
(CFMW-034-GW 
CFMW-035-GW 
CFMW-042-GW 
CFMW-053-GW 
CFMW-054-GW 
CFMW-047-GW 
CFMW-003-GW 
CFMW-038-GW 
CFMW-040-GW) 

CFMW-049a-GWMS/MSD Chloride 86 (90-11 0) 88 (90-110) J- (all detects) A 
(CFMW-034-GW 
CFMW-035-GW 
CFMW-042-GW 
CFMW-003-GW) 

CFMW-049a-GWMS/MSD Fluoride 84 (90-110) 86 (90-11 0) J- (all detects) A 
(CFMW-034-GW) 

CFMW-049a-GWMS/MSD Sulfate 87 (90-11 0) 86 (90-110) J- (all detects) A 
(CFMW-035-GW 
CFMW-042-GW 
CFMW-003-GW) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Ana lyle (Limits) Flag AorP 

CFMW-053-GWMS/MSD Chloride 66 (S20) J (all detects) A 
(CFMW-053-GW 
CFMW-054-GW 
CFMW-047-GW 
CFMW-038-GW 
CFMW-040-GW) 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

5 
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VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to technical holding time and MS/MSD %R and RPD, data were qualified as 
estimated in nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120223-1 

I Sam~le I Anal~te I Flaa I A or P I Reason 

CFMW-034-GW Orthophosphate as P UJ (all non-detecls) p Technical holding times 

CFMW-053-GW Chloride J- (all detecls) A Matrix spike/Matrix spike 
CFMW-054-GW duplicale (%R) 
CFMW-047-GW 
CFMW-038-GW 
CFMW-040-GW 
CFMW-034-GW 
CFMW-035-GW 
CFMW-042-GW 
CFMW-003-GW 

CFMW-034-GW Sulfate J+ (all detecls) A Matrix spike/Matrix spike 
CFMW-04 7 -GW duplicale (%R) 
CFMW-038-GW 
CFMW-040-GW 

CFMW-034-GW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFMW-035-GW duplicate (%R) 
CFMW-042-GW 
CFMW-053-GW 
CFMW-054-GW 
CFMW-047-GW 
CFMW-003-GW 
CFMW-038-GW 
CFMW-040-GW 

CFMW-034-GW Fluoride J- (all detecls) A Matrix spike/Matrix spike 
duplicate (%R) 

CFMW-035-GW Sulfate J- (all detects) A Matrix spike/Matrix spike 
CFMW-042-GW duplicate (%R) 
CFMW-003-GW 

CFMW-053-GW Chloride J (all detects) A Matrix spike/Matrix spike 
CFMW-054-GW duplicate (RPD) 
CFMW-047-GW 
CFMW-038-GW 
CFMW-040-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-120223-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120223-1 

No Sample Data Qualified in this SDG 
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LDC #: 3722886 
SDG #: 460-120223-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiac A[ea 

I. Samole receipt/Technical holdino times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

vo "' '" "' "' 
Note: A= Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-034-GW 

CFMW-035·GW 

CFMW-042-GE 

CFMW-EB3·AQ 

CFMW-053·GW 

CFMW-054-GW 

CFMW-047-GW 

CFMW-003-GW 

CFMW-038-GW 

CFMW-040-GW 

CFMW-034-GWMS 

CFMW-034-GWMSD 

CFMW-053·GWMS 

CFMW-053-GWMSD 

CFMW-053·GWDUP 

CFMW-047-GWMS 

I I Ccmmects 

sw q\,'-\\\ \0 

~ 
/A 

{:::>.. 

sw ~'C. ::: ( <->..) 

8\..0 ~~-=- ~Q.A_, ~""- .J 

~ 
. C<M-'"-'- C"<.lo -<Ol.>""'R t c;.,<;;><,o ''-lbt:>-\'U:> \'<">.-1 

'\)UQ:o &""w-0<>.,_ -a.v.J'\)S? tS.O£..' u.bD- 1'2<>'3.1'<>_:,..; 

~ l-cs.\.'9 ........ _ ":'::. R,\""-

!0 
p,_, 
p... 

NO = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-120223-1 Water 09/14/16 

460-120223-2 Water 09/14/16 

460-120223-3 Water 09/14/16 

~0 \S.<;4_ "'\OS 460-120223-4 Water 09/14/16 

460-120223-5 Water 09/14/16 

460-120223-6 Water 09/14/16 

460-120223-7 Water 09/14/16 

460-120223-9 Water 09/14/16 

460-120223-10 Water 09/14/16 

460· 120223· 11 Water 09/14/16 

w"'._ 460· 120223· 1 MS Water 09/14/16 

~ 460· 120223-1 MSD Water 09/14/16 

(,_\ ' "='-~- 460·120223·5MS Water 09/14/16 

\ 460· 120223-5MSD Water 09/14/16 

460-120223-5DUP Water 09/14/16 

c._..,) 460-120223-7MS Water 09/14/16 

I 



LDC#: 3722886 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-120223-1 Level IV 
Laboratory: Test America. Inc. 

Date: \.<>\'L"'<\'?1 
Page:_2or2-

Reviewer: Q[2 
2nd Reviewer: 0/ 

METHOD: (Analyte) Alkalinity (SM2320Bl. Ammon ia-N (EPA Method 350.1 l. Chloride. Fluoride. Sulfate (EPA Method 
300.01. Total Cyanide (EPA Method 335.4), Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540C), 
TSS (SM2540Dl 

ClientiD LabiD Matrix Date 

17 CFMW-047-GWMSD /'~ 460-120223-7MSD Water 09/14/16 

18 CFMW-040-GWMS CloSL::> 3-co,o 460-120223-11 MS Water 09/14/16 

19 CFMW-040-GWMSD \ I 460-120223-11 MSD Water 09/14/16 

20 CFMW-040-GWDUP ~ ..lt 460-120223-11DUP Water 09/14/16 

21 

22 

23 

24 

I?• 
Notes: ________________________________________________________________________ ___ 

L\Roux Associates\Cotumbia Falls\37228B6W.wpd 2 



VALIDATION FINDINGS CHECKLIST 

Method:JnorQanics (EPA Method.<).oo f ... ..-) 

Validation Area Yes No NA 

I. Technical holdina times 

All technical holding times were met. / 

Cooler temperature criteria was met. / 

II. Calibration 

Were all instruments calibrated daily, each set-up time? r 

Were the proper number of standards used? 
~ 

Were all initial calibration correlation coefficients > 0.995? r 

Were all initial and continuing calibr8.tion verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks perfonned as required? (Level IV only) ....... 

Were balance checks oerfonned as recuired? (Level IV onlvl / 

Ill. Blanks 

Was a method blank associated with everv sample in this SDG? .-' 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and DuPlicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ::; 20% for / 
waters and::. 35% for soil samples? A control limit of::. CRDL(:: 2X CRDL for soil} 
was used for samples that were~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? / 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and re~~tive percent difference (RPD) 
within the 80-120% 185-115% for Method 300.0 QC limits? 

/ 

VI. Regional Quality Assurance and Quality Control 
/ 

Were perfonnance evaluation (PEl samples perfonned? 

Were the performance evaluation (PE} samples within the acceptance limits? r--

WETCMEPA_2010.wpd version 1.0 

Page:_lofZ ... 
Reviewer:~ 

2nd Reviewer. p. ____.---

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample_ Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? 
..-

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ./ 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. ./ 

Target analytes were detected in the field duplicates. 

X Field blanks 

Field blanks were identified in this SDG. / 

Tamet analytes were detected in the field blanks. / 

WETC~EPA_2010.wpd version 1.0 

NA 

./ 

Page:...:z.of<:
Reviewer:~ 

2nd Reviewer: O·~ ./' 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

ID 

-.........- ~~ ~ ~ 

I pH TDS Cl F NO, NO, SO O-PQ4 Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO.Mo. ~ CN ~ TKN TOC Cr6+ CIO '- --

l/k.'_\\-t'l...--1 pH TDS Cl F NO, NO, S04 O-P04 Alk CN ~H~TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S.Q. 0-PO. Alk CN 'NH: TKN TOC Cr6+ CIO 

I pH TDS 'cJ' F NO NO, 'so: 0-PO Alk CI'J NH, TKN TOC Cr6+ CIO 

()LWv;-\( I pH TDS Cl F NO, NO, S04 O-P04 AlktbN NH, TKN TOC Cr6+ CIO .___... 
I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

{)..r:;. \'6-2<:1 pH TDS fcf{F~ NO, NO, So Ya-P[) Alk CN NH, TKN TOC Cr6+ CIO 
~ ~~ 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO, SO. 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO. 0-PO. Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO. 

I pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ Cl04 

I PH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ Cl04 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ Cl04 

I nH TnS C:l F NO. NO. SO 0-PO. Alk C:N NH. TKN TOr. C:rR+ C:IO 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: p;::/ 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 3722886 VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

~)~ircled dates have exceeded the technical holding time. 
N N/A Were all samples preserved as applicable to each method ? 

y/ N N/A Were all cooler temperatures within validation criteria? 

Method: 9056A 

Parameters: OP04-P 

IT .. .,hni.,,.l hnlrlinn ti1 ,.,. <111 Hr<: 

Sampling Analysis Analysis Analysis 
·In rt .. t .. rt .. t .. rt .. t .. rt .. t .. 

1 09/14/16 9/16/16 48.25 Hrs 
8:20 8:35 

HT.B 

Analysis 
rt .. t .. 

Page:_lot_l_ 
Reviewer: '(S\:) 

2nd reviewer: OA __. 

Analysis 
rt .. t .. Ou:olifi<>r 

J/UJ/P 
(ndl 



LDC #: 3722886 

METHOD: lnorganics, EPA Method See Cover 
Blank units:J!9&_ Associated sample units: ugiL 
Sampling date: 09114116 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank t e: circle one Field Blank I Rinsate I Other: EB Associated Sam les: 5 

Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

3722886FB.wpd 

Page: \of\ 
Reviewer: ® 

2nd Reviewer: c 



LDC #: 3722886 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
<..>:~...-"N'-'/Ao.. Was a matrix spike analyzed for each matrix in this SDG? 

Page:___lof_\_ 

Reviewer:~ 
2nd Reviewer: o. 

~ 

--'6.,!.>''-'-"/"'A'- Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 
Were all duplicate sample relative percent differences (RPD) :". 20% for samples? 

LEVEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 

" 11n ...... d olut< "' • RPn II. • o\ 

13/14 w Cl 125 (90-110) 5 (90-110) 5-7, 9-10 J-/R/A (de!) 

18/19 w 804 112 (90-110) 1,7,9-10* J+det!A (de!) 
OP04-P 83 (90-110) 83 (90-11 0) 1-3, 5-10* J-/UJ/A j_nq)_ 

CFMW-049a- w Cl 86 (90-110) 88 (90-110) 1-3, 8 J-/UJ/A (det) 
GWMS/D (SDG: 
460-120382-1) 

F 84 (90-110) 86 (90-110}_ 1 J-/UJ/A _(_de!}_ 
804 87 (90-110) 86 (90-110) 2-3,8 J-/UJ/A (det) 

13/14 w Cl 66 (:"_20) 5-7, 9-10 J/UJ/A (de!) 

II I I I I I I I I 
Comments: *EB not associated (different matrix) 

37228B6.wpd 



LDC #: b I?:ZS~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of ~ -i? was recalculated.Calibration date: 8;\ g\ \1,0 

Page:_\_ of 1._ 
Reviewer:..:;:::s;Q_ 

2nd Reviewer:_Q_ ~ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

~ \.'S>:.~ 

Calibration verification 

:5£>-_) ~S'}=f\ 
Calibration verification 

~ C\)-~ 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

~'D-.1.-? s3 

s4 

s5 

a::<.o '"-'C? 
'<"D~ 

Z.<t(.,"""'\ '--

go'\" bf"l.'>~'--

c~ 0 1>-.'Z.-~' 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Abs r orr' r orr' (Y/N) 

0.2 11296 

0.5 45719 0.9975 0.9980 

2.5 193148 ~* 
5 403999 

7.5 646712 

~"'""'- ~*-z__<;>. ~ '"--' ""\. ~-'4. '"(.~ C\u...:::. -;. ?-

~~~'~-._ C\_'2--~7~ 'i"Z..-~f-~ ~* 

7)2~ CZr..cN~ ql.o '/_'>?-- __j 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results··---------------------------------------------

*-~:J 



LDC #: ~\'Z.:as~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~of_i_ 
Reviewer: '(":,~ 

2nd Reviewer: r'. 

METHOD: lnorganics, Method ,SPa - (?~, 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LC.....S Laboratory control sample 

\..'27. '-\.I 

1'--'-S Matrix spike sample 

\.~';:~o 

't>v~ Duplicate sample 

l:.oO 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
Element (units) (units) 

\-J"V:;ft->C>z.-~ 
\ \."00 \c:F\.o 

U~\'- <...)~\._.. 

(SSR-SR) 

tv I:\::, ~S.<o ~'--- \<;::,~....)~\.._, 

\\x~.> '[;2-0 ~\._.. -z;z.O~\.-

I Eil:ecalclllated 

II 
Reeatted 

I I Acceptable 
%R/RPD o/oR/RPD (Y/N) 

\.00:\. (.?- \:oo ~ '! .. o;;.._ ~ 

'1..bY .. C2- C\6"""'~ 

' " DY.R~~ Do(_,~ 

Comments:--------------------------------------------------------------------------------------------------------------

TOTCLC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~of~ 
Reviewer: ap 

2nd reviewer: C " r 

METHOD: lnorganics, Method ,S,..QS:L..- &ue-' 
1(11 ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
fyl N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 
'(, N N/A Are all detection limits below the CRQL? 

~ompound (analyte) results for;---;-;;.:':~"'-.Y.~'\_,_.....,:=L=.c"-:__ _________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 

# 

~-(_-\\{c0\ _\o~~ 

c._[,"'<"?...., ' "2..~ '6 

~-=- ~,, 

Recalculation: 

SampleiD Analyte 

\ f\.)1:\.._ 

"2.. C,r--) 

3 !01:3. I 1'-'0z.- 10 

4 C..\. 

s (.l.,".li ..o<:<-

(,o ".:::><?, 
'\ ~~\IM.~ 
~ \:'SS 
~ L..~ 

\0 D<>-.,1 '-""~. -,_) 

q(Q<.l(£.1. :L~~'IS 

b.li?Z"'"'-ll'-. "(C<= '-'j, ~ fC.,2u ·l"--
'-."!. \ - ~ """'"'-

Reported Calculated 

Co~~\~ration c~~~"t~~~n Acceptable 
(' \....) (YIN) 

\~ t~'L ~ 
St-1 S;.(- \ 

'2:"tYO 291.\.0 

\ \0"2.- \ \o "2-. 
.-z,'l,.OQ<::;> "2...\~ 

6 1:> 2.. \IV\a, \. "-- 30"z.VV'<'\ l \.... 
"L.. 3CCDD "--' z:~so=o 

2:s\ .\4-""""'\ \.. 2>'\.1..1,~1'-

"7...1<::>-D 
...... 

ZL..>= 
~ 

'2-'('\0 "L..\"'1.0 ' 

Note: _____________________________________ _ 

RECALC.6 



LDC Report# 37228C1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120318-1 

Laboratory Sample Collection 
Samole Identification Identification Matrix Date 

CFMW-032-GW 460-120318-1 Water 09/15/16 
CFMW-031-GW 460-120318-2 Water 09/15/16 
CFMW-033-GW 460-120318-3 Water 09/15/16 
CFMW-044-GW 460-120318-4 Water 09/15/16 
CFMW-045-GW 460-120318-5 Water 09/15/16 
Trip Blank 460-120318-6 Water 09/15/16 
CFMW-061-GW 460-120318-10 Water 09/15/16 
CFMW-064-GW 460-120318-11 Water 09/15/16 
CFMW-008a-GW 460-120318-13 Water 09/15/16 
CFMW-032-GWMS 460-120318-1MS Water 09/15/16 
CFMW-032-GWMSD 460-120318-1MSD Water 09/15/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

09/16116 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 21.5 All samples in SDG NA . 
Cyclohexane 23.1 160·120318·1 
Methyl cychlohexane 22.4 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

4 
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Associated 
Date Compound %0 Samples Fla~ AorP 

09/21/16 1 ,2~Dibromo~3~chloropropane 20.9 CFMW-032-GW NA -
1 ,2,3~Trichlorobenzene 24.9 CFMW-031-GW 

CFMW-033-GW 
CFMW-044-GW 
CFMW-045-GW 
CFMW-061-GW 
CFMW-064-GW 
CFMW-008a-GW 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

5 
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XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-120318-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-120318-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-120318-1 

No Sample Data Qualified in this SDG 

7 
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LDC#: 37228C1 VALIDATION COMPLETENESS WORKSHEET Date: JO It/' /J &, 
SDG #: 460-120318-1 Level IV Page:_l_of_! 
Laboratory: Test America Inc. Reviewer: ~ 

2nd Reviewer: 
METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 
I 

2 I 
3 I 
4 I 

5 I 
6 ,. 

7 I 
8 I 

9 I 
10 I 
11/ 

121 

13')' 

I ll:alidaticc luea I I Ccmmeots 

Samole receiot/Technical holdino times b.tA. 
GC/MS Instrument performance check A t 

Initial calibration/JCV ,.,~ 
'D lo r.-P £~I ?:>0 [ :v 10/6-ti:. 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-032-GW 

CFMW-031-GW 

CFMW-033-GW 

CFMW-044-GW 

CFMW-045-GW 

Trip Blank 

CFMW-061-GW 

CFMW-064-GW 

CFMW-008a-GW 

CFMW-032-GWMS 

CFMW-032-GWMSD 

u~ ~ o - '? ~ 1 "''(. ~ 
l4P.:> LU.o - _., "'?? n c_ D 

.5...,J 

" t-:~0 1~.:::: c... 

" A 
A LC..:::, fi) 

t-.1 
A 
A 
b. 
A 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37228C 1W. wpd 1 

l 

D =Duplicate 
TB = Trip blank 

I 

EB = Equipment blank 

LabiD 

460-120318-1 

460-120318-2 

460-120318-3 

460-120318-4 

460-120318-5 

460-120318-6 

460-120318-10 

460-120318-11 

460-120318-13 

460-120318-1MS 

460-120318-1 MSD 

t:!....U{ .£= 1-

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

I 

p 
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2nd Reviewer: 6>-''/ 
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Reviewer: 1"'7 

2nd Reviewer: ~ 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 

A Chloromethane M. Tetrachloroethane APA. 1,3,5-Trimethylbenzene AAAA Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane BB. 1, 1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DO. Chlorobenzene ODD. 1,2,4-Trimelhylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec--Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-0ichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1 ,4~Dioxane H1. Freon 114 

I. 1, 1~Dichloroethane 11. 2-Chloroettiylvinyl ether Ill. n~Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2~Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2~Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK Propionibile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dich\oroethane LL. Methy\-tert~butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3~Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochtoromethane PPP. trans~1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3~Ethylpentane 

a. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R 1. 2,2,3- T rimethylbutane 

S. Trichloroethane SS. 1,3-0ichloropropane SSS. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane IT. 1,2-Dibromoethane TTT. 1, 1,2-Trichloro-1,2,2-trifluoroethane TITT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 
I 

' 
V. Benzene W. lsopropylbenzene VW. 4-Ethylto/uene WW. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene VI/W. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trlchloropropane XXX. Di-isopropyl ether XXXX. cis-1,4~Dichloro-2-butene X1. 1 ,2,3-Trimethylbenzene 

~~ Y. 4-Methyl-2-pentenone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

/ Z. 2-HEoomo~-~ ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 
I - -----

COMPNDL_ VOA_Long list.wpd 



LDC #: -31-~2 (3C_, I 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

/1"iel:lse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
G(/N 

~ ... w ................. ~·-· ......................................................................... ''""'J ___ .......... ---·· • -· ·- ....................................... 

YIN NitA Were all %D within the validation criteria of <20 %D? 
'-- Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

1- ~ \oJ- 1- TTT ;._j,~ All 

ft flit l.. II t.. 5'>'? "> .__:;.. I I 
It 01-.,;-, -rrr T '2-j..<J ~ 

·--

ICVvoa.wpd 

Page:~of_ ;? 
Reviewer: FT 

2nd Reviewer: !:..,. 

Qualifications 

\; J.u\.. /A { rJ '{) ) 

\ \... / 
.v 



LOC #: ~ ]Z, "2- ~c._ ) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Blease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" 

~ N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
'tJ N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

Y /N f:.J/A Were all %0 and RRFs within the validation criteria of s20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

Lt AI '7-tll\o c..cN-1- I-\ tv\ W.9 \-Yb 14' 1\ I 

l±_ I 0::\'11 Nl'-1 N ~y -9 fi\'b %o- ~9\9(o~ 

CONCAL.wpd 

Page:_!at_7 

Reviewer:.~FT~--
2nd Reviewer: C-

Qualifications 

l-~"~A I'll? 
.t 

-----



LDC#: 3l'1-25C ... ) 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _L of _L_ 
Reviewer: FT 

2nd Reviewer:----~-

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

-

Calibration 

~~---~ 

Reported 

# Standard ID Date Compound (RRF 20/1 OOstd) 

I CAL 9/16/2016 M 0.2511 

GCMS2 c 0.4573 

cc 1.5632 

L__ JJJ 1.3324 

Where: 

Recalculated 

(RRF 20/1 OOstd) 

0.2511 

0.4573 

1.5632 

1.3324 

Ax =Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

------

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2869 0.2869 13.8 

0.4196 0.4196 5.4 

1.5578 1.5578 6.1 

1.2619 1.2619 3.3 

Recalculated 

%RSD 

13.8 

5.4 

6.1 

3.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

091616 2 



LDC #: ?J]J.--7.. B c._,J VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: c-.--

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100.* (ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C0)/(A1J(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A;= Area of compound, A.= Area of associated internal standard 
Cx = Concentration of compound, C15 = Concentration of internal standard 

Calibration 
# I Standard 10 I Date Comoound <Reference internaJ Standard) 

Average RRF 
_ {initi_all 

Reported 
RRF 
{~ 

Recalculated 
RRF 
ICC\ 

1 I W l'll-z-1 )I 11 
D'>ltt ) 

M (IS1) o.-z.etaj o.~w.l 
0 -_illa"l o.~B :=, (o e.. (152) 

tl, '2..~ 

0. ".:1127./... 
1-~10 l.~q4 I· t.\ 9'+ e.(!; {IS3) 

.jj~ (IS4) t.'Mo II _ _l. :z.-"0 ')..- I-X3 ;.---
IJSS\ 

Reported 
%0 

ll· 0 
"i·~ 

tt·l 
]'L. 

Recalculated 
%0 

1\·0 
).(. ~ 

lj- . J 

I·G 

~ '~~ ~~\•t\1~ ~ "' o.>~? ~ J·Y I J->- II P--Y0 v IS2) o. 't\1.! 0. '\0 '1- 3 . 7 :3.7 
(..(/ (IS3) \. ~1f2_ __ I•SJ{.., _ I r ']./ I•}... 
--\.1 \ os4) II\-~ l<=>t II 1. ?-9 t..,.. I i ·v'1 k II 1- ·7 I '~--- 7 

IJSS\ 

3 

4 

CON CAL 415. WPD 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer:_--'F_,T_~ 
2nd reviewer:_~GE>""/:..__ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS • 100 

Sample 10: 

Surrogate 
Spiked 

Dibromofluoromethane ,o.u 
1,2-0ichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
S!Jiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromotluorobenzene 

Sample I D : 

Surrogate 
Spiked 

Oibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample : 

Surrogate 
Soiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID amp1e : 

Surrogate 
l;~lked 

Oibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

sn. I 100 
.50·2-' \00 
L\'0.1 "\1 
!:>.S . I \10 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

100 0 
I 0 {) 

"11 
1\t) 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: ::> /2-)J'f) c) VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: .:;; 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00 • (SSC - SC)/SA 

RPD = I MSC- MSC I • 2/(MSC + MSDC) 

Where: sse= Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD sample: _ _J\'-"0:___:+!:__\!...\!.._ ____ _ 

I I 
Spike Sample Spiked Sample 

Ad~1f Concen!J~ion Concen~jf>~" 
comeound ("-'l \..-l ( ~ .... '/ ( .... ) 

~~~~~~l~;\(l~~~~ " (J p-
$i,.W!'f~i~T~~::~,..:_~- -.~;_$ .. ;; .• _~: ... '1 ... "on .. o MOn 

1, 1-Dichloroethene '2.0-D w.u tJO \1. ""1 14 .Y-
Trichloroethene t'i·r 19'A 
Benzene 12{4 \"!·"' 

Toluene II t \( .<') \9.9. 

Chlorobenzene I; ' 
N{) 'l<l • I 1-\. t---

SC = Sample concentration· 

MSDC = Matrix spike duplicate concentration 

M•t,;v <;n;ko M•t•lv OniOo I MSLMSO 

Percent Recovery Percent Recoverv I ' RPD 

"· ··- "'"""'" ! "· ...... ' 

<£'1 'i1 "11 '11 ~ ~ 

"'11 'tl ""l1 '11 Co t. 
9~ '1r- tOO iOO -- -~ '0 

"''Y 1~ jOO 100 (,-. (, 

jtO 1 fDl 10\o it? Ia s;- 5" 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCALC.WPD 



LDC#: ~1~-vBe-1 

METHOD: GC/MS VOA (EPA Method 82606) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 
Reviewer:____fi 

2nd Reviewer: c._ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSG/SA Where: SSG= Spiked sample concentration 
SA= Spike added 

RPD = I LCSC- LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: let,. 1-\-bO ~ ?;9\91.::>§ 

I I 
Spike Spiked Sample I ICS II I CSQ II I CSll CSQ I 
Ad~,~ Co(nc~~i~ I II II I Compound ( v<.< v ) Percent Recove~ Percent Recove!l: RPD 

1fo11~\l'~~~lEwi"Sf~'iiE IV I I II I II · Reeorted l Recalculated I t'"'--~i~~'.'::~-'/B. ... I( ••. ,.~ •. ~ !'t\ ~[;" -~·--;~ LCS LCSD LCS LCSD Reeorted Recalc. Re~orted Recalc. 

1, 1-Dichloroethene _,o.O t-JA. ~~ . ..! 1-JA 4.)- 9~ 
Trichloroethene TI'S" l~ 

ry <f3 'l3 L 
Benzene 1"'\ .L\- j]_ _<17 ~ 

!--" 

- 'j_7 '1'7 ~ 
r---

Toluene I"V• 

Chlorobenzene j; IJ w.o ~ I 0 U pro 1-.J~ v 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. · 

LCSCALC.WPD 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: {v,/ 

Y N/A Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (&)(l,l(DF) Example: 
(A,)(RRF)(V,)(%5) 

*~ Af'...: A. = Area of the characteristic ion (EICP) for the Sample I.D. 
compound to be measured 

A. = Area of the characteristic ion (EJCP) for the specific 
internal standard 

?:> 1-2.--- ( SD ) 
I, = Amount of internal standard added in nanograms Cone.= 

(ng) 
":? D"'\ \ (,I ( 0. ~l89 RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

0 ·llo tAo }v Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
onlv. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1.wpd 



LDC Report# 37228C2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120318-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-032-GW 460-120318-1 Water 09/15/16 
CFMW-031-GW 460-120318-2 Water 09/15/16 
CFMW-033-GW 460-120318-3 Water 09/15/16 
CFMW-044-GW 460-120318-4 Water 09/15/16 
CFMW-045-GW 460-120318-5 Water 09/15/16 
CFMW-061-GW 460-120318-10 Water 09/15/16 
CFMW-064-GW 460-120318-11 Water 09/15/16 
CFMW-008a-GW 460-120318-13 Water 09/15/16 
CFMW-032-GWMS 460-120318-1MS Water 09/15/16 
CFMW-032-GWMSD 460-120318-1MSD Water 09/15/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flaa A or P 

09118116 3&4-Melhylphenol 28.1 CFMW-032-GW UJ (all non-delecls) A 
4-Nitrophenol 21.2 CFMW-031-GW UJ (all non-delecls) 

CFMW-044-GW 

09120/16 N-Nitroso-di-n-propylamine 20.5 CFMW-033-GW UJ (all non-detects) A 
3&4-Methylphenol 30.4 CFMW-045-GW UJ (all non-detects) 
2-Nitroaniline 22.3 CFMW-061-GW UJ (all non-detects) 

CFMW-064-GW 
CFMW-008a-GW 

4 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flaa A orP 

CFMW-032-GWMS/MSD 1,1 '-Biphenyl 112 (54-108) - NA -
(CFMW-032-GW) 2,4-Dichlorophenol 103 (62-102) -

2,4-Dimethylphenol 96 (61-95) -

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

5 
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XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-120318-1 

I SamE:Ie I Compound I Flag I A or P 

CFMW-032-GW 3&4-Methylphenol UJ (all non-detects) A 
CFMW-031-GW 4-Nitrophenol UJ (all non-detects) 
CFMW-044-GW 

CFMW-033-GW N-Nitroso-di-n-propylamine UJ (all non-detects) A 
CFMW-045-GW 3&4-Methylphenol UJ (all non-detects) 
CFMW-061-GW 2-Nitroaniline UJ (all non-detects) 
CFMW-064-GW 
CFMW-008a-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-120318-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-120318-1 

No Sample Data Qualified in this SDG 

7 
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LDC#: 37228C2a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-120318-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: ;oJtl/';t, 
Page:_fot_..,/ 

Reviewer: ~ 
2nd Reviewer: b 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I llalidaticc .~hea I I Ccmmects 

Sam ole receipVTechnical holdinQ times A-1A 
GC/MS Instrument performance check .b 
Initial calibration/ICV A ,A -ot.. ~ ..... '2.0 rv leW .... .av 
Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFMW-032-GW 

CFMW-031-GW 

CFMW-033-GW 

CFMW-044-GW 

CFMW-045-GW 

CFMW-061-GW 

CFMW-064-GW 

CFMW-008a-GW 

CFMW-032-GWMS 

CFMW-032-GWMSD 

M\), 4l.o o - '2>., I '2. o &.J. 

.y 

.A 
N 
b 

s~ 

A. tl!)::,. 

t-J 
A 
b.. 
A 
A 

& 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37228C2aW.wpd 1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-120318-1 

460-120318-2 

460-120318-3 

460-120318-4 

460-120318-5 

460-120318-10 

460-120318-11 

460-120318-13 

460-120318-1MS 

460-120318-1MSD 

co{ b_7LJ 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

I 



LDC #: 'Oj '2.?. '0 C-d-o-.. VALIDATION FINDINGS CHECKLIST Page:__Lot_:z-
Reviewer: 1"7 

2nd Reviewer: r ~ 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
I 

Level IV ChecklisL8270D_rev01.wpd 



VALIDATION FINDINGS CHECKLIST Page:"Z--of,...... 
Reviewer: F'! 

2nd Reviewer: OV ,....--

', ''·,-'":: ~ -~-· ,,- T ~ 
e e o • - , 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
· in this SDG? If no, indicate which matrix does not have an associated 

Level IV Checklist_82700_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA ~ ~ ~ 

A. Phenol AA. 2-Chloronaphthalene AAA Butylbenzylphthalate AAAA Dibenzothiophene A1. 

B. Sis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine 8888. Benzo(a}fluoranthene 81. 

c. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo{a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-Dichlorobenzene DO. Acenaphthylene ODD. Chrysene DODD. cisftrans-Decalin 01. 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ.Indeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dlnitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN.Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

s. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TITT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene uuuu. U1. 

V. 4-Chloro-3-methylphenol W. Anthracene V\N.Benzonaphthothiophene vvw. V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene =· Z1. 

COMPNDL_SVOA long list.wpd 



LDC #: 3l?-"2 'i3Q...O)q_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

~ quauncatlons oe1ow mr au questions answerea ··N··. Not appuca01e questions are 1aemmea as ··N/A ... 

Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

YiN N/A Were all %0 and RRFs within the validation criteria of s20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

- lorh'i hto OM-{p t51G6l& '.2. i?> • I l ?-,If q ID 
- '2.\ o I 'II. ;t\. 1- MB 4/JJ'- "b9\2o4 

- l"\lwl\1.. l!..bJ -(p J w.~ ~,!;; (, I PJ 
- o~Y I (.Q6)/;;)($l .!:0.'-l I 

- ?;P, 7-'r. 2> ,I 

CONCAL.wpd 

Page: /of_7 
Reviewer: FT 

2nd Reviewer:~ 

Qualifications 

j-/uJ/A- iJ.r? 
' .\I 

j-f~~tj/A rvl? 
I 

JJ 



LDC #: 'O:f?-~f3C~Q.. 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

7 
ar;:: 1'\1 1'\1/{""'\ 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

~N 1N/A ................. _.,,.,"" ................ , ........... ........... } .... .., .......... !"'''-" ................................ ". 

YM N/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSDID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

"'l 4- I 0 I, I 1- B; 11~"~ I 111- ( ~ -\b£, ( ) ( ) l 
<Sl.J '--' 10? c (ot--tol- ( ) ( ) 

ty 91P ( bl-'19 ( ) 
I) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 

Page:~of_/ 
Reviewer: FT 

2nd Reviewer-:--~ 

Qualifications 

1 + d.J..A,/A ( N '0 
\. / 

v 

' 



Loc#: o7-v-z B~ ...... 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: b_ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 911112016 A 

gcms6 s 
DD 

uu 
EEE 
Ill 

Reported 

(RRF10 std) 

1.4850 

0.8404 

1.5289 

0.9460 

0.6572 

1.0087 

Where: 

Recalculated 

(RRF10 std) 

1.4850 

0.8404 

1.5289 

0.9460 

0.6572 

1.0087 

Ax =Area of compound 

Cx = Concentration of compound 

S =standard deviation of the RRFs 

X= Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4955 1.4955 10.4 

0.8960 0.8960 8.7 

1.5002 1.5002 2.9 

0.9021 0.9021 7.7 

0.6453 0.6453 7.0 

1.0144 1.0144 6.9 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

10.4 

8.7 

2.9 

7.7 

7.0 

6.9 



LDC#: "37#2fn,;l9L... VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_ll 
2nd Reviewer: Q,._ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,.)(C0)/(P,,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A.= Area of compound, A;,= Area of associated internal standard 
Cx =Concentration of compound, ~ = Concentration of internal standard 

-· 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF RRF RRF 
# Date (Initial) (CC) (CC) 

1 Mo\J-Go "1.\1'211(, A (1st IS) 1-4~~ '· S'B \ 1-~' 
.,__\:o1 ..s (2"' IS) o. "691,0 0 • ):("'\ 0 9 'D-~4o9 

.w (3" IS) 1.:9'02-- I. ..j(p~ I· t}lo~ 
lolll\ (4• IS) o."j'oz.l o. "'\ 11 I QP!JII 
""IT~€'" (5• IS) 0. '-15? Q (.,55 '2- o. "'.,.-;;; y 
I.T.L. rs• IS\ 1-ol a.+'-1 0 -"" g ~~ 0· "'!G"~j 

2 cPJ-(p ifo/ll .. A. 11<1 IS\ I · '+9=>5" I · Lt "'\""! I· '-1-9 "'! 
D~'-\) ...s. (2"' IS) o. '691. 0 0.9019 'O."'JO 19 

l/j) (3" IS) \. 9J{)y" j.t,oo l.fooO 

tAW (4• IS) Q."}}t-) 0. ')( ~1- 0 o.t&-10 
BEE (s• IS) Q. loi-J-5.3 o. ro.t+o;- Oh'/'0.!:1 
T:r:T cs• IS) I·OI '-IY 0."]1 b/ o. "'17lo9 

3 11st IS\ 

(2"' IS) 

(3"1S) 

(4.1S) 

cs• IS) 

rs• ISl 

II Reported I Recalculated 

I %0 I %0 

~.I s. 7 
O·(o {]_"' 
;!..,-'::,. :z.. ~ 
1-0 /"0 
IS I· r 
'-·0 {.. 0 

v '7-- 0 .:;.--

0 ·7 0-7 
(p ·I fo.7 
1·7 1-7 
o-7 o.7 
"2>·/ ~<.. -7 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700} 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: __ +,......,.
{;;;;;/ 

The percent recoveries (%R} of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS *100 Where: SF= Surrogate Found 

SampleiD: ~<1 
SS =Surrogate Spiked 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reoorted Recalculated Difference 

tO• 0 
r 

'1,1--' 0 Nitrobenzene-d5 g.\~ <{,'Y 

2-Fiuorobiphenyl (6.10 '61 <11 
Terphenyl-d14 ){. "i'"' S9 "'f 
Phenol-dS 1.·0 (o :;;~4 tot.} 
2-Fluorophenol :?> .<i :? ai ?<I 
2, 4,6-T ribromophenol I </..7-?J <bY t.r I 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample : 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Soiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terpheny1-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample : 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-ciS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chloropheno1-d4 

1,2-Dichlorobenzene-d4 



LDC #: "7;1 7:2- "2 B (!_)..,_ VALIDATION FINDINGS WORKSHEET 
Matrix Spike!Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: __..£I 
2nd Reviewer: 4:::::::--

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 ' (SSC - SC)/SA 

RPD = I MSC- MSC I' 2/(MSC + MSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: __ CfJ...4-'--_,_\ ...::0::.__ ____ _ 

I I 
Spike Sample Spiked S~ple 

Ad~1J concen_trtion Concent ~ 
Compound ( lA<?.-' L.. ) ( >\.'1\"" \..} ( vl.lr 

v 

'"' MOn ------ .. o MOn 

Phenol .,p.O 'd) .u !'10 z,oA "21· 1-

N-Nitroso--di-n-propylamine 10·/ bftJ. ("" 
4-Chloro-3-methylphenol 1o.1 10·~ 

Acenaphthene v I! 1~- ~ 1,..A 
Pentachlorophenol !toO u. 0 lr.t~ 1'\tQ 
Pyrene ci) Stt) I "14. '2( 'iP·f 

SC:::: Sample concentation 

MSDC = Matrix spike duplicate concentration 

M•t•fy Snlk~ M•h · · ,::, · , n. · ••• I MSlMSD 

Percent Recovery Percent Recoverv I RPD 

c. R• ,;, "' 
:Yi "3lS ?A 34 I I II 
~S( ~ !(3 ~3 G /o 

"['t-- "17. w fi'k' 
_.... -~ !:> 

"f(p "llo "10 C)D ~ /o 
"'!D "10 9Y elf]/ -1---- 2-

IOO IDU I o 1 )'D 1 I I 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: "3 ]'2 1--~"'- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer:__u 
2nd Reviewer: .S. 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC =Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: l,(!.h 1\.(p 0 - ~ ' ;uO L\ 

I II 
Spike Spike I I CS II ·ICSD II 
A de 

t~ Concent;,\!?" 
I II II Compound (.,tq \.;) ( o\9( ) Percent Recove!.X Percent Recove!.X 

I I II"~ u 1r~n I I"~ rv I l"~n "' "· 
Phenol '8J· 0 1-).6. 'l.;-\- ~A ::2>;r ~:v 

N-Nitroso-di-n-propylamine C.t.\·1\- <;sl ~I 
4-Chloro-3-methylphenol {p !:>.l.t> 1"'1 l"' 
Acenaohthene ' 12-. c.£ "') ~ 
Pentachlorophenol lloO· 14-0 'P-- "tY -----Pyrene l4.J It l"'·Y II '1'1 9"'1 t-.J fr / v 

(/"" 

I CS£1 CSO I 
RPD I 

../ ---

Comments: Refer to Laboratorv Control Sample/LaboratorvControl Sample Duplicates findings worksheetfor list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: b/ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

fv J wa Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = fAJ(I.lN,)(Dfl(2.0) Example: 
(A,)(RRF)(V,)(\f,)(%S) 

~~ -
A, = Area of the characteristic ion (EICP) for the Sample I.D. . F~t: 

compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 

l~'l o4 ( 'i. o) ("" ) {lo o o ") internal standard 

I, = Amount of internal standard added in nanograms (ng) Cone.= 

v, = Volume or weight of sample extract in milliliters (ml) or t '?? \2-\ s- ( 0-6t5:?:') ('}.-'50) grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 1-\ lAo IL--Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 - Factor of 2 to account for GPC c/eanuo 

Reported Calculated 
Concentration C~ncentrati~n 

# Sample ID Comoound ( ) Qualification 

RECALC.wpd 



LDC Report# 37228C4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 27, 2016 

Dissolved Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120318-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-032-GW 460-120318-1 Water 09/15/16 
CFMW-031-GW 460-120318-2 Water 09/15/16 
CFMW-033-GW 460-120318-3 Water 09/15/16 
CFMW-044-GW 460-120318-4 Water 09/15/16 
CFMW-045-GW 460-120318-5 Water 09/15/16 
CFMW-012a-GW 460-120318-7 Water 09/15/16 
CFMW-059-GW 460-120318-8 Water 09/15/16 
CFMW-EB4-AQ 460-120318-9 Water 09/15/16 
CFMW-061-GW 460-120318-10 Water 09/15/16 
CFMW-064-GW 460-120318-11 Water 09/15/16 
CFMW-DUP2-GW 460-120318-12 Water 09/15/16 
CFMW-008a-GW 460-120318-13 Water 09/15/16 
CFMW-032-GWMS 460-120318-1 MS Water 09/15/16 
CFMW-032-GWDUP 460-120318-1DUP Water 09/15/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB4-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-032-GWMS, no data were qualified for Calcium, Magnesium, and Sodium 
percent recoveries (%R) outside the QC limits since the parent sample results were 
greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFMW-012a-GW and CFMW-DUP2-GW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (u~/L) 

Analyte CFMW-012a-GW CFMW-DUP2-GW RPD (Limits) Flag A or P 

Barium 78.2 77.7 1 (<30) - -

Calcium 51300 50800 1 (<30) - -

Copper 1.4U 3.3 81 (<30) J (all detects) A 
UJ (all non-detects) 

Magnesium 13000 13000 0 (<30) - -

Manganese 21.6 21.3 1 (<30) - -

Potassium 721 726 1 (<30) - -

Sodium 6380 6190 3 (<30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to field duplicate RPD, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Data Qualification Summary- SDG 460-120318-1 

Sample Analyte Flag AorP Reason 

CFMW-012a-GW Copper J (all detects) A Field duplicates (RPD) 
CFMW-DUP2-GW UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG 460-
120318-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Field Blank Data Qualification Summary- SDG 460-120318-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37228C4a 
SDG #: 460-120318-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Dissolved Metals (EPA SW 846 Method 6020N7470A) 

Date: l ":="""" 
Page:~ of\ 

Reviewer: .;:3'y 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I ~alidatico tuea I I Comments 

Sample receiptrTechnical holdina times h '9.\\S \,-,o 
ICP/MS Tune ~ 
Instrument Calibration p..., 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks ~ 
Field Blanks 1-Jy 1'2b= lz"' 
Matrix Spike/Matrix Spike Duplicates ~ \-\"=:>- c \,~-:: c"" ~ No.7'-\>(. 

Duplicate sample analysis ~ I'DVS< 
~ 

Serial Dilution {::>.._ 
$6-<;2..- ( "" 

Laboratorv control samples ~ \..C._":;> 

Field Duplicates Sv.J ~'\:) - ( ....., '\ 0.. 
Internal Standard (ICP-MS) ~ 
Sample Result Verification ~ 
n, '" of noto k 
A= Acceptable 
N = Not provided/applicable 
SW =See worksheet 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID LabiD Matrix Date 

CFMW-032-GW 460-120318-1 Water 09/15/16 

CFMW-031-GW 460-120318-2 Water 09/15/16 

CFMW-033-GW 460-120318-3 Water 09/15/16 

CFMW-044-GW 460-120318-4 Water 09/15/16 

CFMW-045-GW 460-120318-5 Water 09/15/16 

CFMW-012a-GW 460-120318-7 Water 09/15/16 

CFMW-059-GW 460-120318-8 Water 09/15/16 

CFMW-EB4-AQ 460-120318-9 Water 09/15/16 

CFMW-061-GW 460-120318-10 Water 09/15/16 

CFMW-064-GW 460-120318-11 Water 09/15/16 

CFMW-DUP2-GW 460-120318-12 Water 09/15/16 

CFMW-008a-GW 460-120318-13 Water 09/15/16 

CFMW-032-GWMS 460-120318-1MS Water 09/15/16 

CFMW-032-GWDUP 460-120318-1 DUP Water 09/15/16 

V:\LOGIN\Roux Associates\Columbia Falls\37228C4aW.wpd 
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VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 6010B/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. /' 

Cooler temperature criteria was met. 
/ 

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 

Were %RSD of isotopes in the tuning solution s5%? 
/ 

Ill. Calibration 

Were all instruments calibrated dailv, each set-uo time? / 

Were the proper number of standards used? r 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- /' 
120% for mercurv) QC limits? 

Were all initial calibration correlation coefficients > 0.995? 
, 

IV. Blanks 

Was a method blank associated with everv samole in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 

/ MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences /' 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or mare, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD):;, 20% for 
/ waters and:;, 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were.:::_ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anavlzed for this SDG? r 

Was an LCS analvzed oer extraction batch? r 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:~ofZ-. 
Reviewer:~ 

2nd Reviewer: 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) _./ 

of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? 
r 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
'IICP\/>1 OOX the MDL(ICP/MS\? r 

Were all oercent differences (%Ds) < 10%? 
,.,... 

Was there evidence of negative interference? If yes, professional judgement will be / used to aualilv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? ,.,... 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. 
/ 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. r 

Target analytes were detected in the field duplicates. r 
XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

Page:_2.pf 'Z... 
Reviewer: ~ ~ 

2nd Reviewer: ..., c 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page: ___lot~ 
Reviewer: -;so 

2nd reviewer: &---= 

All circled elements are applicable to each sample. 

~ ·In 1\o ... Lid IT AI l 

\-\2- \~ Vp;l, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, H~. Ni, K, Se, A~. Na, Tl, V, z;;')Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

til_e-·. \'1.,-\'\- V.J VAl, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, ZrvMo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, Ho, Ni, K, Se, A~. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H~. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, H~. Ni, K, Se, A~. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, Ho, Ni, K, Se, A~. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, Ho, Ni, K, Se, A~. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, H~. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H~. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ha, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, A~. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, H~. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

lr.i=AA AI "h A, "' "' ("',; ("', ("', ("', ("', ~"• Dh "' "' 
'" I( "' A, " Tl \1 7, "' " "n T; 

Comments: Mercurv by CV AA if performed 

ELEMENTS.wpd 



LDC#: 37228C4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

~:T~:D: M:::: ::dAd::~::: 
6

p
0

a~~s
8

::::::ed in this SDG? 
~ Were target analytes detected in the field duplicate pairs? 

Concentration {uQ/L) 

Analyte 6 11 

Barium 78.2 77.7 

Calcium 51300 50800 

Copper 1.4U 3.3 

Magnesium 13000 13000 

Manganese 21.6 21.3 

Potassium 721 726 

Sodium 6380 6190 

Page:-+.-of~ 
Reviewer: -=s."V 

2nd Reviewer:~ 

RPD Qual. 
(<30) {Parent Only) 

1 

1 

81 J/UJIA (deUnd) 

0 

1 

1 

3 

1\LDCFILESERVER\Valldatlon\FIELD 
DUPLICATES\FD_inorganic\37228C4a.wpd 



LDC #: 3-\"Z.ftC::-'·~c, VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

..>."-'\\ 

l!>C'.'!."" 

=-\I 
l'5:~ 

C. C)'< 

02..."..'2.'-\-

~~'--' 

Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Bec.:alc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
~ L\, \--n ~ ""---' ~0~'- \.~-;.<?-
~ 

CVAA (Initial calibration) 
~ s;_~~\1..... .s~''-- \o-z.._~(.~ 

-....J 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) f¥::, S\-~~"--- 'SD~'- \o--s=/.= 
CVAA (Contining calibration) 

~ ~.o...q~\'-' ':su~\-.._., \<==~!.?---
J -

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
Be~cded 

%R 

l<Yb""'(.~ 

) o-z.. "'Y-l?-

\o"b-(.~ 

\ocr(.~ 

I 

Page:_\_ofl__ 

Reviewer: ~ ~ 
2nd Reviewer: _g, -

Acceptable 
(Y/N) 

~ 

.\ 

~ 
~ 

Comments: ______________________________________________________________________________________________________________ ___ 
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LOG #:3'\~u..,_a., VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:l_of~ 
Reviewer:~ 

2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found= Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPO = IS-01 x 100 
(S+O)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

Where, I = Initial Sample Result (mgll) %0 = 11-SORI x 100 
I SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

-·-·-·-

FoundiSII True I 0 I SOR (units) 
Sample 10 Type of Analysis Element (units) 

-:!.C:> ~ ICP interference check 
00'-S\ Co ~"~;.S~\'-.., '2..<::0'-"'\ \ '-

\ ... C..~ Laboratory control sample 
~ D-O...t:b ~\'-- \~\'-..... \s,~s-o 

M._C,. Matrix spike (SSR-SR) 

\t-'.&1 C.< 2 .... \ :'\ \ """"-\ '--" Zo~-
'Q'-.)~ 

Duplicate 
\?::.'..oo "fe...- l "1. '-\:-~ ~ '----'" Bl .S. '""""\ '-.....-

~ ICP serial dilution G.._ ~ '" ?:5't. ~~\. '-- 3%'6o\ '-'A.\'-\b.'..-o ~ 

Comments: k~ 2) 

TOTCLC.4SW 

I Becalc1llated I 
I %R/RPD/%D I 

"\_~"'/.~ 

C\1..>,: '/. '?-

\. '-0 -;_?-. 

\ ~(.f?..."?O 

.z ::Z...(. Q 

Acceptable 
%R/ RPD/%0 (YIN) 

~(.'?-- 0 

'1.'-\"'/~ 

ho~/-~ ,l-, 

2."'(.~~ ~* 
'2. _--z... 'I~'\? -~ 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_\_of~ 
Reviewer: -::::::.>::> 

2nd reviewer: O 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

I--:7;1;-7--:-;N:;-;/Ac- Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ G-==...z-::::.:::Y_.t..__Cc_-=...:'=----------- were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV = 
ln. Vol. = 
Oil = 

# 

(RD)(FVJ(Dill 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 

2.. 

3 
'-'( 

s 
(o 

l 
Q. 
"'\ 
to 
\\ 
\z_. 

Recalculation: 

!(5::) "- --z.:::,'b ~ .7:::,(\ 

Q~\-::.2_ 

Analyte 

~ 
(!e._ 

('_'-"... 

't-«-
1-'\o. 
kv2 
~ 

w"-
he. 
& 

G--... 
10o.-

Reported Calculated 
Concentration Concentration Acceptable 

(v.,.\\_) (u,\\..) (Y/N) 

~. .... ,,;, \~ _'-\ 
l...<(\ l:c:x::J ~,,00 

ll.. '\ 4,\ 
~1:0 61o 

I 1'S.eoob 
Z\-l.:> 2Ua 

h.So \CS.D 

~\-lo 3\-\o 
'2..'2.0 -z-z..o 

~'\\.<X::> 4\.\Cl<::) 

'b:'S --s:-s 
4"\\oOO '-\"\~oe::>O J. 

Nore: ______________________________________________________________________________ __ 
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LDC Report# 37228C6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 26, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120318-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-032-GW 460-120318-1 Water 09/15/16 
CFMW-031-GW 460-120318-2 Water 09/15/16 
CFMW-033-GW 460-120318-3 Water 09/15/16 
CFMW-044-GW 460-120318-4 Water 09/15/16 
CFMW-045-GW 460-120318-5 Water 09/15/16 
CFMW-012a-GW 460-120318-7 Water 09/15/16 
CFMW-059-GW 460-120318-8 Water 09/15/16 
CFMW-EB4-AQ 460-120318-9 Water 09/15/16 
CFMW-061-GW 460-120318-10 Water 09/15/16 
CFMW-064-GW 460-120318-11 Water 09/15/16 
CFMW-DUP2-GW 460-120318-12 Water 09/15/16 
CFMW-008a-GW 460-120318-13 Water 09/15/16 
CFMW-032-GWMS 460-120318-1MS Water 09/15/16 
CFMW-032-GWMSD 460-120318-1MSD Water 09/15/16 
CFMW-032-GWDUP 460-120318-1DUP Water 09/15/16 
CFMW-DUP2-GWMS 460-120318-12MS Water 09/15/16 
CFMW-DUP2-GWMSD 460-120318-12MSD Water 09/15/16 
CFMW-008a-GWDUP 460-120318-13DUP Water 09/15/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB4-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank 10 Date Analyte Concentration Samples 

CFMW-EB4-AQ 09/15/16 Chloride 190 ug/L CFMW-061-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flao AorP 

CFMW-032-GWMS/MSD Total cyanide - 65 (75-125) J- (all detects) A 
(CFMW-032-GW) 

4 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag 

CFMW-032-GWMS/MSD Orthophosphate as P 68 (90-11 0) 72 (90-11 0) UJ (all non-detects) A 
(CFMW-032-GW 
CFMW-031-GW 
CFMW-033-GW 
CFMW-044-GW 
CFMW-045-GW 
CFMW-012a-GW 
CFMW-059-GW 
CFMW-061-GW 
CFMW-064-GW 
CFMW-DUP2-GW 
CFMW-008a-GW) 

CFMW-008-GWMS/MSD Chloride 85 (90-11 0) 85 (90-11 0) J- (all detects) A 
(CFMW-031-GW 
CFMW-033-GW 
CFMW-044-GW 
CFMW-045-GW 
CFMW-012a-GW 
CFMW-059-GW 
CFMW-061-GW 
CFMW-064-GW 
CFMW-DUP2-GW 
CFMW-008a-GW) 

CFMW-008-GWMS/MSD Fluoride 62 (90-11 0) 64 (90-11 0) J- (all detects) A 
(CFMW-032-GW) 

CFMW-008-GWMS/MSD Sulfale 34 (90-110) 33 (90-110) J- (all detecls) A 
(CFMW-033-GW 
CFMW-044-GW 
CFMW-045-GW) 

For CFMW-032-GWMS/MSD, no data were qualified for Fluoride percent recoveries 
(%R) outside the QC limits since the parent sample results were greater than 4X the 
spike concentration. 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

5 
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IX. Field Duplicates 

Samples CFMW-012a-GW and CFMW-DUP2-GW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration 

Ana lyle CFMW-012a-GW CFMW-DUP2-GW RPD (Limits) Flag A or P 

Sulfate 5260 ug/L 5740 ug/L 9 (S30) - -

Chloride 571 ug/L 570 ug/L 0 (S30) - -

Fluoride 54.6 ug/L 55.8 ug/L 2 (S30) - -

Hardness 194000 ug/L 196000 ug/L 1 (S30) - -

Alkalinity 200000 ug/L 204000 ug/L 2 (S30) - -

Total dissolved solids 210 mg/L 214 mg/L 2 (<30) - -

Total suspended solids 40.8 mg/L 41.2mg/L 1 (S30) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in eleven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120318-1 

I Sample I Anal;tte I Flag I A orP I Reason 

CFMW-032-GW Total cyanide J- (all detects) A Matrix spike/Matrix spike 
Fluoride J- (all detects) duplicate (%R) 

CFMW-032-GW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFMW-031-GW duplicate (%R) 
CFMW-033-GW 
CFMW-044-GW 
CFMW-045-GW 
CFMW-012a-GW 
CFMW-059-GW 
CFMW-061-GW 
CFMW-064-GW 
CFMW-DUP2-GW 
CFMW-008a-GW 

CFMW-031-GW Chloride J- (all detects) A Matrix spike/Matrix spike 
CFMW-033-GW duplicate (%R) 
CFMW-044-GW 
CFMW-045-GW 
CFMW-012a-GW 
CFMW-059-GW 
CFMW-061-GW 
CFMW-064-GW 
CFMW-DUP2-GW 
CFMW-008a-GW 

CFMW-033-GW Sulfate J- (all detects) A Matrix spike/Matrix spike 
CFMW-044-GW duplicate (%R) 
CFMW-045-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-120318-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120318-1 

No Sample Data Qualified in this SDG 

7 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37228C6_RA4.DOC 



LDC#: 37228C6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-120318-1 Level IV 
Laboratory: Test America. Inc. 

Date:\ o\:?:s:h ~ 
Page:~ofL 

Reviewer:~ 
2nd Reviewer: (A .< 

0 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alida:tian A[ea I I Comments 

I. Sample receiptrrechnical holding times ~ q\\'-s.\\\0 
II Initial calibration A 

Ill. Calibration verification ~ 
IV Laboratorv Blanks 1>'\ 
v Field blanks s\_,..,) :;;_~(_~ 

VI. Matrix Soike/Matrix Soike Duolicates ~) ~'=,0 c~ -'~~ G.~..<> '"1. \ "fc~"""..) 
VII. Duplicate sample analysis 1:::..... ~;;:: ~w-o~-(bW\)<..JY(~_l.\JolH?cl+. 

VIII. Laboralory conlrol samples /).,_ \..~S\Q ~~ 
IX. Field duplicates Sw '?V- (Co,,,) 

X. Sample result verification ~ 
"' In, oil nf o+• 

.p._ 

Note: A = Acceptable NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-032-GW 

CFMW-031-GW 

CFMW-033-GW 

CFMW-044-GW 

CFMW-045-GW 

CFMW-012a-GW 

CFMW-059-GW 

CFMW-EB4-AQ 

CFMW-061-GW 

CFMW-064-GW 

CFMW-DUP2-GW 

CFMW-008a-GW 

FB = Field blank 

w~ \97 "<-"\OS. 

CFMW-032-GWMS a.. b"'3::A. 3oo '0 'S"S.."' '"Z 
\-) "'"" (!-> 

CFMW-032-GWMSD ,\., ~ ~ ~ -1 
CFMW-032-GWDUP ~'\\?- ' W..~"- '"'~ "i"!. > 
CFMW-DUP2-GWMS c....2> 

EB = Equipment blank 

LabiD Matrix 

460-120318-1 Water 

460-120318-2 Water 

460-120318-3 Water 

460-120318-4 Water 

460-120318-5 Water 

460-120318-7 Water 

460-120318-8 Water 

460-120318-9 Water 

460-120318-10 Water 

460-120318-11 Water 

460-120318-12 Water 

460-120318-13 Water 

460-120318-1 MS Water 

460-120318-1MSD Water 

460-120318-1DUP Water 

460-120318-12MS Water 

't Ms\v ::o C...~v-.J-C>OS-C:.wYcs\o (~ro :l..l6a0-\~- <) 
V:\LOGIN\Roux Associates\Columbia Falls\37228C6W,wpd 1 

Date 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

I 

1..\ 



LDC#: 37228C6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-120318-1 Level IV 
Laboratory: Test America. Inc. 

Date: \ o{z.s\' \0 
Page:~ofZ 

Reviewer: -:$.9 
2nd Reviewer: 0 / 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ), Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4), Hardness (SM2340C), Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540C), 
TSS (SM2540Dl 

Client ID LabiD Matrix Date 

17 CFMW-DUP2-GWMSD 6-.> 460-120318-12MSD Water 09/15/16 

18 CFMW-008a-GWDUP \-o'S 460-120318-13DUP Water 09/15/16 

19 

20 

21 

22 

>O 

Notes: _______________________________________ _ 

L:\Roux Associates\Columbia Falls\37228C6W.wpd 2 



_DC #: :5"\z:z.&:J.,a VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method~~ 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. r 
Cooler temperature criteria was met. --
II. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the orooer number of standards used? / 

Were all initial calibration correlation coefficients > 0.995? r 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks peliormed as required? (LevellY only) 
/ 

Were balance checks oeliormed as required? (LevellY onlvl / 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and DuPlicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).::; 20% for 
waters and.::; 35% for soil samples? A control limn of.::; CRDL(.::; 2X CRDL for soil) 

/ was used for samples that were .5 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? r 
r 

Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80·120% (85-115% for Method 300.0\ QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were peliormance evaluation (PEl samples peliormed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC·EPA_2010.wpd version 1.0 

NA 

r 
/ 

Page:_l_ot"L 
Reviewer: ;:;::,~ 

2nd Reviewer: (A/ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST Page:..zot'Z.. 
Reviewer: -::5t> 

2nd Reviewer: ~ 

Validation Area Yes No NA Findings/Comments 

VII. Sample_ Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
/ to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. 
./ 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. I 

Target analvtes were detected in the field blanks. 
/ 

WETC-EPA_2010.wpd version 1.0 



LDC #:'?SJn Rqo VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

I s~mnll> ID 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: ~ 

1\-~ l\-\'\ I pH tos)h!~ F) (No N6: 'Ysofo-Pd.)~&NJiHjTKN TOC Cr6+ CIO (. ' ~ (\<;<:,') 
I pH TDS Cl F No, 1\fo::- so. O;E<Q. ;;;k CN NH, TKN TOC Cr6+ CIO, " .,_____... 

pH TDS '(;1'-F' NO NO, SQ.'o:E:Q. Alk~~, TKN TOC Cr6+ CIO 

'-'~" ./ 
I pH TOS. Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH ¥s Cl F NO NO, SO 0-PO ;_j'k CN NH TKN TOC Cr6+ CIO '-. __..... 

b_c_ \ \.&-{11 pH TDS Cl F NO, NO, SO, 0-PO, AlkrC~NH, TKN TOC Cr6+ CIO 

I pH TQ.S Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

ltlC. ~'\$ I pH to~ Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH iDs Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO, SO, 0-PO, Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO, SO 0-PO, Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I PH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO SO O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO NO, SO, 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I nH T[)S ~I F NO. ~ln. !':n n_on "'" r~1 NH_ TKN TO~ ~r"+ r1n 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 37228C6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:J!9Ll,_ Associated sample units: uqll 
Sampling date: 09115116 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

blank tvoe: {circle one) Field Blank I Rinsate I Other· 

Action Limit Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37228C6FB.wpd 

Page:___s,_ofl_ 
Reviewer:~ 

2nd Reviewer: ""'---



LDC #: 37228C6 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

}(,rase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:___iof \ 

Reviewer: 0D 
2nd Reviewer: .9 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more. no action was taken 
NM N/A 

")~ELIV 
Y N N/A 

v 
MS MSD 

" "n Mot,;y _.nolvto • • ccn 11 • ,,., 011 . 

13/14 w Total CN 65 (75-125) 1* J-/UJ/A (dell 
OP04-P 68 (90-110) 72 (90-110) 1-7, 9-12 J-/UJ/A (nd) 

CFMW-008- w Cl 85 (90-11 0) 85 (90-11 0) 2-7, 9-12 J-/UJ/A (del) 
GWMS/D (SDG: 
460-120664-1 ) 

F 62 (90-110) 64 (90-110) 1 J-/UJ/A (del) 

804 34 (90-110) 33 (90-110) 3-5 J-/UJ/A (del) 

Comments: *Parent Only ... other MSD in batch ok 
13/14: F > 4X 
EB not associated (different matrix) 

WPWIN18_C4C_1 D224AD76F2EE20.bk15 



LDC#: 37228C6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration 

Analyte 6 11 RPD (<30) 

Sulfate 'dv 5260 5740 9 

Chloride 571 570 0 

Fluoride 54.6 55.8 2 

Hardness 194000 196000 1 

Alkalinity ' 200000 204000 2 

TDS ~v 210 214 2 

TSS j) 40.8 41.2 1 

Page:_\_ofj_ 
Reviewer: -::3.<:9 

2nd Reviewer: c/ 

Qualification 
(Parent only) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\37228C6.wpd 



LDC#: '&J~\a Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_j_ of .i_ 
Reviewer: S::S, '10 

2nd Reviewer: C. 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of \)Q.,\i-l~'i.~ecalculated.Calibration date: C, \ 2--z..\\ 1..<7 
' 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Tvpe of analysis 

Initial calibration 

3D-l \-s-.~-s 
Calibration verification 

"56J \S'.S.~ 
Calibration verification 

:::Q...'-J \S,·,ce:, 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

\-.)D;:.\1-->0z-j-l s3 

s4 

s5 

s6 

"f<:,-.;,~ 
1--J~\t-.>Oz.-J-) -09JS.\S.~ 

~ 

S.o+ b~"Z..~'-

\--)lc\~ '2.-\\~'-.. 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r orr" r orr" (Y/N) 

0.0 61875 

0.1 718336 0.9999 0.9999 

~ 0.5 3660416 

1 7408128 

1.5 11155456 

2 14560563 

-"\.<S~~ 
.c----· 

~-<>~.~ ~\'-' q~f-~ 
~ 

'l ,"';, ~'"" q_o Pt. "'f., e. ~():\'!..~ 

"Z W'~'-' l-ub/.f?- (o<o-1.~ ~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·---------------------------------------------



LDC #: ~"J:U~c__ 'f VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~of_l_ 
Reviewer: ~~D 

2nd Reviewer: .Q 

METHOD: lnorganics, Method Seo ~ 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

SampleiD Type of Analysis 

LC-~ 
Laboratory control sample 

l~'..>~ 

M.S. 
Matrix spike sample 

\~..!,.'... ~"S, 

\)u'V Duplicate sample 

\q~?:>o 

Comments: ~ Wl.-&c 

TOTCLC.6 

S= 
D= 

Element 

-cs"S 

L!...-~ 

'0)~ 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
(units) (units) 

b'\.~\_ ~.:-~~~ 

(SSR-SR) 

\6'2..~'-- boC::>-.~\...'-

~\SL-~'--' ~~---

I 
II I 

eecalc:••lated Eileectted 

I 
Acceptable 

%R/RPD (Y/N) %R/RPD 

Q_ 'S :.-2 ~;, ~ q'S2%~ ~ 

~\. "<>(J~- %\ ('J?-- -...J.., 

~ ~~- '?-..X'Q S."%~() ~~ 



LDC #: 'S-1'2.:2%, C.(;> 

METHOD: lnorganics, Method 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~of \ 
Reviewer: · 'ZSV 

2nd reviewer: $= ..--

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
-f':-l'-:-7N7:/A"'" Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for C \~ Lt-J reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= 0 .o\91.~ '>< r-.. _ 1), _,, _ _tc. Recalculation:~.' 0~ 'HO , '+ _ "'\.Ike-'-\"\.. y__ 2_-(- \"'01\o:'::, "'- '-\\0 
.-\ - , . ""'e T e_ r ) \ ""'-':j ..._,~ '-

\)\\-,. 7.-

Reported Calculated 
Concentration Conce~_\-ation Acceptable 

# Samote ID Analvte ( ""' \ '-.! ( U"'- '-....) (YIN) 

' 6-.) \.\<?__ L4;,.0 ~ 
'Z- '\JO:;:,.\t::>O-z..-0 \'22:o \?J!,O 
:.::, ~c-~c,"-., ~ 7~ ") 

\..\- JVt\s. \\-c> (lo 

-:s- ~~\,J\,-\o._ '2.. 'S.'-\'0 e::c:> ZS.'\000 

0 ~~ 'L..\0~\'-./ '2-1. 0'1V'\q \'--

I w<n. h-'o-z.- 0 '6l'2:o '-' bl~........,. 

A C.-\ \"\0 \0... 0 
C\ ~ ~:--'\ \..0 
\0 \'OS, "2.."7...~\\._ z.~,. \ '-
\\ \S~ 4\.Z..~\\.. U.\.7..~1....--
\7.. ~~\v\A~. L Ob\:)-o:Xs' -r. .':!... ..... ~ 

-.....) 

Note: ___________________________________ _ 

RECALC.6 



LDC Report# 37228D4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 26, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120379-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-001-SW 460-120379-1 Water 09/16/16 
CFSWP-002-SW 460-120379-2 Water· 09/16/16 
CFSWP-007 -SW 460-120379-3 Water 09/16/16 
CFSWP-008-SW 460-120379-4 Water 09/16/16 
CFSWP-017-SW 460-120379-5 Water 09/16/16 
CFSWP-FB 1-AQ 460-120379-6 Water 09/16/16 
CFSWP-008-SWMS 460-120379-4MS Water 09/16/16 
CFSWP-008-SWDUP 460-120379-4DUP Water 09/16/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFSWP-FB1-AQ was identified as a field blank. No contaminants were found. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field blanks were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-120379-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Laboratory Blank Data Qualification Summary- SDG 460-120379-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-120379-1 

No Sample Data Qualified in this SDG 
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LDC #:_"'-37,_,2,2,8"'D4_,_,a,___ VALIDATION COMPLETENESS WORKSHEET 
SDG #:__:4""6""0"-'-1'-=2,03,_,7_,9:::_-1.__ __ 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020N7470A) 

Level IV 
Date: \O\z;;;.\~)0 
Page:~of~ 

Reviewer:@ 
2nd Reviewer: c--- ,... 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

VOH 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

I llalidatico Ama I I Ccmmects 

Sample receipUTechnical holding times {><.., q \\.I.,\ \\l) 
ICP/MS Tune ~ 
Instrument Calibration P\ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Malrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

"' 
,, nf n· 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-001-SW 

CFSWP-002-SW 

CFSWP-007-SW 

CFSWP-008-SW 

CFSWP-017-SW 

CFSWP-FB1-AQ 

CFSWP-008-SWMS 

CFSWP-008-SWDUP 

p.._ 
w-v ~::" (<.o") 

~ ~-:... l--."\ 
P>-. 'Dv"<? 
N W<S"\ "(~,~~\) 
~ LC.:S 
w 
~ 
1\ 
~ 

NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

LabJD 

460-120379-1 

460-120379-2 

460-120379-3 

460-120379-4 

460-120379-5 

460-120379-6 

\¥.. 460-120379-4MS 

',/ 460-120379-4DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

I 

Notes. ______________________________________________________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 
.....-

All technical hold ina times were met. 

---Cooler temperature criteria was met. 

II. ICP/MS Tune 

Were all isotopes in the tun ina solution mass resolution within 0.1 amu? 
/ 

Were %RSD of isotopes in the tuning solution :s:5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set-un time? 
~ 

Were the proper number of standards used? r-
Were all initial and continuing calibration verification %Rs within the 90-110% (80-
120% for mere~~) QC limits? I" 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with everv samnle in this SDG? .....-

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed dailv? r 

Were the ABsolution percent recoveries (%Rl with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or .....-
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
,/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) :o; 20% for 
/ waters and::: 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were::: 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratorv control samples 

Was an LCS anavlzed for this SDG? 
,/ 

Was an LCS analvzed oer extraction batch? .....-

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC ./ 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:~ of 'L. 
Reviewer: 'OS) 

2nd Reviewer: C7' / 

Findings/Comments 



LDC#: ~~~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
of the intensi1v of the internal standard in the associated initial calibration? 

r -If the %Rs were outside the criteria was a reanalvsis neriormed? 

IX. /CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
ICP)f>1 COX the MDL(ICP/MSl? 

Were all oercent differences (%Ds) < 10%? 
-

Was there evidence of negative interference? If yes, professional judgement will be 
used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable r to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. r 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. ./ 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. ./ 

/ 
Target analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

/ 

r 

r 

/ 

Page:..vf 2... 
Reviewer: "?'§:) 

2nd Reviewer: ~ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:~ot_i_ 
Reviewer: :::J() 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

.rn M~+•;v A ·•··•· I ;.,. IT ALl 

\-\,a w ~ Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zil:)Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, HJl, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

lt::Jc;.\_'9:, w AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn!Hii')Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

ICP AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

lr.O'AA AI <::h Ao R~ R" rrl ro rc rn ,-,, "" Ph Mn Mn 1-ln 1\H I< "'" An 1\b Tl II 7n Mn R .:,, T; 

Comments: Mercury by CV AA if performed 
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LDC#:~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard 10 

:3-c..-~ 
\~:'?;,\ 

~'--\ 

C:..U\l 
1'-\:')~:.\ 
CL--.J 
\S.\":::> 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I 8:ecalc1llated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) ~ ~\,'¥\_~\\....-- 1..\0~\..._ \.0'-><.<f~~ 

CVAA (Initial calibration) ~ S.~\V~'- s;~..._ \.ol....(.?-

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ~s 'S;u,~~L So~'- \0\ 0 ( .. '\<---
CVAA (Contining calibration) ~'\ bt~'5h~"- S V':"\ \ '--' q"\ 1-~ 

~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
8:eQcd:ed 

%R 

\'C)~"'(,.~ 

lo"Z.f.~ 

lo\"i-~ 

a.e..._ <>(. \?-

I 

Page:_\_of..:::_ 

Reviewer: 0-<;;:;) 
2nd Reviewer:~ 

Acceptable 
(Y/N) 

~ 
~ 

~ I 

-\ 
I 

i 

I 

Comments: ________________________________________________________________________________________________________________ __ 
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LDC#: ~'(2 .... ~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~ofl 
Reviewer: ~D 

2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

~~ 
\ '\ '/\.\,. ~ 
l>-'::. 

\So.--\}'Z-

t--\~ 
\ ~'_,.\.)--:;, 

\)0? ::: \'-) <:....... 

Where, I = Initial Sample Result (mgiL) 
SDR = Serial Dilution Result (mgiL) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 
M"" ~ "\ \.\,. :2... \.i( vtl '- 'L...oo 1:>~\.'-

Laboratory control sample ~ 7.0 2Jo UC\ ~ '- zs ~'\ \. \.._.. 
Matrix spike 

~ 
(SSR-SR) 

)-.J~'-' D ."\-z.8,~\._ '----
Duplicate ~ 

ICP serial dilution 

I Recalc111ated I 
I %R/RPD/%0 I 

C\1. ~~-~ 

~0~(-~ 

'Z "S ~r. ?---

Acceptable 
%R/RPD/%D (YIN) 

"\'l o(,~ 
---~ 

\:o-s<Y~ '?--- \ 

0,~/o<:Z. 

Commenrn: ________________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_,_of~ 
Reviewer: L3. '\) 

2nd reviewer: 6=- __.-

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for-------'(_'"=-\'-:'}---"---'-~--'--'\------- were recalculated and verified using the following 
equation: 

Concentration = (RDl(FVJ(Dil) 

RD = 
FV = 
ln. Vol. = 
Oil = 

# 

(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Samole ID 

\ 
z._ 

:s 
~ 
'S 
\?! 

~-;.\I -%~-z'--0~'
'Pi\~ 2.--

Ana lyle 

~\ 

~a-. 
(!_o,_ 

~ 

t-\~ 
N""-

Reported Calculated 
Concentration Concentration Acceptable 

''-"'''-) {.Jc \. \..... ) {YIN) 

?...'S::\ z_..:S,j :-\ 
\o-z._ \..~-z.._ 

-z..~oo Z...~=C> 

(Qc:;:s;~ (po~ 

'2.\% .Z..\.% 

RL\ ~2.~ \ ~-

Note: ______________________________________________________________________________ _ 
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LDC Report# 3722806 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 26, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120379-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-001-SW 460-120379-1 Water 09/16/16 
CFSWP-002-SW 460-120379-2 Water 09/16/16 
CFSWP-007-SW 460-120379-3 Water 09/16/16 
CFSWP-008-SW 460-120379-4 Water 09/16/16 
CFSWP-017-SW 460-120379-5 Water 09/16/16 
CFSWP-FB 1-AQ 460-120379-6 Water 09/16/16 
CFSWP-001-SWDUP 460-120379-1 DUP Water 09/16/16 
CFSWP-002-SWMS 460-120379-2MS Water 09/16/16 
CFSWP-002-SWMSD 460-120379-2MSD Water 09/16/16 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37228D6_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A {advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFSWP-FB1-AQ was identified as a field blank. No contaminants were found 
with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFSWP-FB1-AQ 09/15/16 Chloride 138 ug/L CFSWP-001-SW 
CFSWP-002-SW 
CFSWP-007 -SW 
CFSWP-008-SW 
CFSWP-017-SW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentr 

CFSWP-001-SW Chloride 379 ug/L 379J+ ug/L 

CFSWP-002-SW Chloride 342 ug/L 342J+ ug/L 

CFSWP-007 -SW Chloride 348 ug/L 348J+ ug/L 

CFSWP-008-SW Chloride 335 ug/L 335J+ ug/L 
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Reported Modified Final 
Sample Analyte Concentration Concentration 

CFSWP-017-SW Chloride 864 ug/L 864J+ ug/L 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-049a-GWMS/MSD Chloride 86 (90-11 0) 88 (90-110) J- (all detects) A 
(CFSWP-001-SW Fluoride 84 (90-110) 86 (90-11 0) J- (all detects) 
CFSWP-002-SW Sulfate 87 (90-110) 86 (90-11 0) J- (all detects) 
CFSWP-007-SW 
CFSWP-008-SW 
CFSWP-017-SW) 

CFMW-049a-GWMS/MSD Orthophosphate as P 0 (90-110) 0(90-110) R (all non-detects) A 
(CFSWP-001-SW 
CFSWP-002-SW 
CFSWP-007-SW 
CFSWP-008-SW 
CFSWP-017-SW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. 

Due to MS/MSD %R, data were rejected in five samples. 

Due to MS/MSD %R, data were qualified as estimated in five samples. 

Due to field blank contamination, data were qualified as estimated in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120379-1 

Sample Analyte Flag A or P Reason 

CFSWP-001-SW Chloride J- (all detects) A Matrix spike/Matrix spike 
CFSWP-002-SW Fluoride J- (all detects) duplicate (%R) 
CFSWP-007 -SW Sulfate J- (all detects) 
CFSWP-008-SW 
CFSWP-017-SW 

CFSWP-001-SW Orthophosphate as P R (all non-detects) A Matrix spike/Matrix spike 
CFSWP-002-SW duplicate (%R) 
CFSWP-007-SW 
CFSWP-008-SW 
CFSWP-017-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-120379-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120379-1 

Modified Final 
Sample Analyte Concentration AorP 

CFSWP-001-SW Chloride 379J+ ug/L A 

CFSWP-002-SW Chloride 342J+ ug/L A 

CFSWP-007-SW Chloride 348J+ ug/L A 

CFSWP-008-SW Chloride 335J+ ug/L A 

CFSWP-017-SW Chloride 864J+ ug/L A 
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LDC#: 3722806 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-120379-1 level IV 
Laboratory: Test America. Inc. 

Date: \o\zs\w1 
Page:~of~ 

Reviewer: <3 'C:> 
2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity (SM2320Bl. Ammonia'i(EPA Method 350.1 l. Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540C). 
TSS (SM2540Dl l ~"' -'? (~ MQ._""""""Q, "3o'S;b ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidaticc luea 

I. Sam ole receiot/Technical holdinn times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratorv Blanks 

v Field blanks 

VI. Matrix Snike/Matrix Snike Duolicates 

VII. Dunlicate sam ole analvsis 

VIII. Laboratorv control samnles 

IX. Field dunlicates 

X. Sam ole result verification 

v' I n .. ~'"" _, 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

N = Not provided/applicable 
SW = See worksheet 

Client tD 

CFSWP-001-SW 

CFSWP-002-SW 

CFSWP-007-5W 

CFSWP-008-SW 

CFSWP-017 -SW 

CFSWP-FB1-AQ 

CFSWP-001-SWDUP 

CFSWP-002-SWMS 

CFSWP-002-SWMSD 

I I Ccmmects 
ti_ '1.~\~\\() 
A 
A 
A 

l~v--> ~£,;:. c_.;;:) 
~ \--'G\.'1 :=~w -o'¥'\.., -GwrtS\.'\Xs'V<:>~t¥oo- ~ ... 

P><.. \)0( ::o(.eM.v..)-'0'¥\"<- G.WOu>?~G-_llc-r,.. ~~-\< 
~ LC-'::>\" -a.._ 'o::l~.M 

r--) 
~ 
~ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-120379-1 Water 09/16/16 

460-120379-2 Water 09/16/16 

460-120379-3 Water 09/16/16 

460-120379-4 Water 09/16/16 

460-120379-5 Water 09/16/16 

460-120379-6 Water 09/16/16 

b..\:-i,_ 460-120379-1DUP Water 09/16/16 

IJ),Jt-.1l,_ 460-120379-2MS Water 09/16/16 

j 460-120379-2MSD Water 09/16/16 

I 

Notes:: ______________________________________________________________________________ _ 



LDC #: 6-ypmo VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA MethodS<2SL. ~) 

Validation Area Yes No 

I. Technical holding times 

---All technical holdina times were met. 

Cooler tefDp~rature criteria was met. .r 

II. Calibration 

Were all instruments calibrated dailv, each set-uo time? 
/ 

Were the proper number of standards used? .r 

Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibrB.tion verification %Rs within the 90-110% QC ( 

limits? 

Were titrant checks performed as reauired? ILeveiiV onlvl / 

Were balance checks performed as reauired? ILeveiiV onlvl ( 

Ill. Blanks 

Was a method blank associated with everv samole in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation comoleteness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or r 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).::: 20% for 
waters and .::: 35% for soil samples? A control limit of .::: CRDL(.::: 2X CRDL for soil) / 
was used for samples that were 5 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samiJies 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed ner extraction batch? / 

Were the LCS per~~t recoveries (%R) and re~~t1ive percent difference (RPD) / 
within the 80-120% 85-115% for Method 300.0 QC limits? 

VI. Regional Qualitv Assurance and Qualitv Control 

Were performance evaluation fPEl samoles oerformed? 

Were the perfonnance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

-
.-' 

Page:..l_of2-
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC #: f21"2Z6'\Aa VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample_ Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

/ 
Were detection limits < RL? 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 

TarQet analytes were detected in the field blanks. 
./ 

WETC-EPA_2010.wpd version 1.0 

NA 

./ 

Page:'2et2. 
Reviewer: 60 

2nd Reviewer: O -' 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: ()>. ../ 

':::::' '--' .......... -- ~ 
pH TDS Cl F NO-"- NO SO 0-E.O Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, So4 MO Alk CN NH, TKN TOG Cr6+ CI04 ......_ -

()_():\ pH TDS Cl F NO NO, SO 0-PO ~lk~N NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, JiQ, S04 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

be._,,_{) pH TDS Cl F(NO,I Nb')o O-P04 Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F \.. U:so 0-PO Alk CN NH, TKN TOG Cr6+ CIO. 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

I pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO. 

I pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO, NO SO O-P04 Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO SO O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, N0..2. so. 0-PO. Alk CN NH, TKN TOG Cr6+ CIO• 

I pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 3722806 

METHOD: lnorganics, EPA Method See Cover 
Blank units:J!f!LL Associated sample units: ug/L 
Sampling date: 09/16/16 Soil factor applied NA 
Field blank tvoe: (circle one) Field Blank I 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

{"5--r 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37228D6FB.wpd 

Page:~of_\_ 
Reviewer: ~S> 

2nd Reviewer: ~ 



LDC #: 3722806 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

~ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:___Lof.s,_ 

Reviewer: -:::s '0 
2nd Reviewer: ~ 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
LV" N/A Were all duplicate sample relative percent differences (RPD) _::: 20% for samples? 
~VEL IV ONLY: 

Y/N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
~ 11n .... ~nolvt~ • • RPn II lm;t.,\ 

CFMW-049a- w Cl 86 (90-110) 88 (90-110) 1-5* J-/UJ/A (del) 
GWMS/D (SDG: 
460-120382-1) 

F 84 (90-110) 86 (90-110) J-/UJ/A (del) 
804 87 (90-11 0) 86 (90-11 0) J-/UJ/A (del) 

OP04-P 0 (90-110) 0 (90-110) ::S.-\~\to.. L-Gcl..\ 
J 

Comments: *FB not associated !Different matrix) 

37288D6.wpd 



LDC #: 'b-y~z~Q\q Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:____i._ of \ 
Reviewer: <:S.y 

2nd Reviewer: =:i:, 
Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of ~'<\:'.> was recalculated.Calibration date: 9 \'2:]\ ~ 1,0 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

~tion\~;~~~n 
.:s..w \ '1, "\ -z...,"' 
Calibration verification 

.:sL:>J \<;'~~ 
Calibration verification 

Analvte 

t-J '<\"?:> 

'~')\::\.~ 

Cl--) 

c\ 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

~~ 
'2. ,-o l•v-c, ~'-

'-' 

(\.'ZP'>~'-

\.'-\\~'-. 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r orr r orr (Y/N) 

0.0 218029 

0.1 1711507 0.9997 0.9997 

0.5 5292932 

~ 1 10035917 

2 18321994 

4 37469516 

~..,._, 'j~ 
'f._~'-' I o 4 ~\2-. \ Gf:::, -j-f--

'--' 

\).£...~'-' l c:-."1... ~, ~~ \OL.. "'(~If- j 

\-"~~\...., (\~_() "(.0- 0(~-:l('.?- ~* 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results .. ____________________________________________ _ 

~~0~ 



LDC#: 3,>~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_,_of ' 
Reviewer: 0V 

2nd Reviewer: ~ 

METHOD: lnorganics, Method ~Gsu~ 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-01 X 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

\__.L~ Laboratory control sample 

\ "'v~.~v 

·M.S. Matrix spike sample 

\l\:~t_.,<, 

Duplicate sample 

vw 
'i~?::P 

Comments: ~~ 

TOTCLC.6 

S= 
0= 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
Element (units) (units) 

\-\o..~%. 3~'2.~ 3\~ooo 
~\'--' 

(SSR-SR) 

\-)~)~-~ ~'"~\.... \.000...:>~'--

~\~ ~~~~'-- ss..~~'-'--

I Elecalc11lated 

II 
eeecz:ted 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

~~ ,9:, "1 }?- c;_'\,~'t-~ ~ 

\«:2J0c/J?- (\~"'/.~ (-s"*-

0 "'!.,~"0 oo/~~9 ~ 



LDC #: ol:ztbQ'F> VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method _.:::f=..P,.,o =-----"~=:=::.:· '---

Page:__l_of_\ _ 
Reviewer: ::3. S? 

2nd reviewer: {//' 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for (_3, 'J ~"'.~~ 
recalculated and verified using the following equation: 

Concentration= T ')( N y_~ 

-

# Sample ID Analvte 

\ w-u . .., l~Oz_- ('..) 

L. \ \ _l. 

"" 
'S 1!\\v_.\~ 

~ \?":>-..._.) 

'S' ,c,<:...., 
(o ('\ 

reported with a positive detect were 

Reported Calculated 
Conce1~ration Concentration Acceptable 

(\.A\\. J ( 'v,\L.) (YIN) 

(5\~ @3\~ ~ 
~\:>0 g(o-csoo 

'6~t:V ~-ex:=:> 
~.:O~'v '9S.:u.,.,,.,\ \.... 

U:.. :"\. IM.o-'(, 4 :"\ \N,'i'v 
1<.o'6. '-.:> 

t~ '~ \.Y 

Note: _____________________________________ _ 

RECALC.6 



LDC Report# 37228E1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120382-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-037-GW 460-120382-1 Water 09/16/16 
Trip Blank 460-120382-5 Water 09/16/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 8260B 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination ((1) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

09/16/16 1,1 ,2-Trichloro-1,2,2-trifluoroethane 21.5 All samples in SDG NA -
Cyclohexane 23.1 160-120382-1 
Methyl cychlohexane 22.4 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-120382-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-120382-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-120382-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37228E1 VALIDATION COMPLETENESS WORKSHEET Date: 10 /t.?J/;t, 
Page:_L.of_l SDG #: 460-120382-1 Level IV 

Laboratory: Test America Inc. Reviewer: __JE:2_ _ 
2nd Reviewer: _ _,.~"--

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

lo 

I ~lidatian A[ea 

San:tf:?le receiot/Technical holdino times 

GC/MS Instrument perfonnance check 

Initial calibration!!CV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

SurroQate spikes 

Matrix spike/Matrix spike duplicates 

Laboratorv control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-037-GW 

Trip Blank 

Notes. 

I I Comments 

AI~ 

A 
A. ,5u. "(o lL""P~ ,;; J~o (Y ,o~~w 

../:::.. ' c..ol~ zi) 

}), 

('l() To. :::: -v 
~ 
N CJ"';> 

b... t.M./1{:) 

N 
A 
A 
A 

A 
A 

NO= No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-120382-1 

460-120382-5 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/16/16 

Water 09/16/16 

I 

llf---+--I ~ -!\:!eO-~----'-'l-~~~ij +-----+--1111---+-+-11 --1 
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VALIDATION FINDINGS CHECKLIST 

Level IV checklist_8260B_rev01.wpd 

Page:~ of~ 
Reviewer: c -1 

2nd Reviewer: a/ 



LDC#: VALIDATION FINDINGS CHECKLIST Page:~of~ 
Reviewer: !"1 

2nd Reviewer: 'li.c= 

Level IV checklist_826DB_rev01.wpd 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
- -

A. Chloromethane AA Tetrachloroethane APA. 1,3, 5-T rimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DO. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide 'GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-0ioxane H1. Freon 114 

I. 1,1-0ichloroethane 11. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Oichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK 1,2.4-Trichlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ 1,1-Dichloropropene QQQ cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-0ichloropropane SSS. a-Xylene SSSS. Cyclohexane 51. 2,2,4-Trimethylpentane 

T. Dibromochloromethane IT. 1,2-Dibromoethane TIT. 1, 1,2-Trichloro-1,2,2-trifluoroethane TITT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1, 1, 1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene VVWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropy/ ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trlmethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chloroto/uene Z2Z. tart-Butyl alcohol ZZZZ. Pentachloroethane Z1. I ·-· 

COMPNDL_VOA_Long list.wpd 



LOC #: ~7'7-'2 BF ) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

/IJIB?se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
<...YN Jl'A Was an initial calibration verification standard analyzed after each ICAL for each instrument? 

'l'L& /A Were all %0 within the validation criteria of <20 %0? 
IV 

# Date Standard ID 

+ lq hiP It[, \eN- 'Z-" 

+ ioli.o7 
+ 

ICVvoa.wpd 

Coi!!E_ound 

IT\ 
5'>SS 

TITT 

Finding %0 
(limit: ~20.0%) 

-:l.\ ·S'" 
.;1..3. 
7-')-.4_ 

Associated Sa~es 

A II 
I 
~ 

7 Page:~of_ 
Reviewer: FT 

2nd Reviewer: q_ 

Qualifications 

~t~/A ( t-J.P _'}_ 
I I ) 

.v 



LDC#: ~~~-ze-c J 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of ~ 
Reviewer: FT 

2nd Reviewer: 0, 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 OOstd) 

I CAL 9/16/2016 M 0.2701 

GCMS8 c 0.3415 

cc 1.4599 

JJJ 1.2868 

Where: 

Recalculated 

(RRF 20/1 OOstd) 

0.2701 

0.3415 

1.4599 

1.2868 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation ofthe RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2727 0.2727 10.8 

0.3549 0.3549 14.6 

1.4405 1.4405 9.1 

1.2803 1.2803 9.8 

Recalculated 

%RSD 

10.8 

14.6 

9.1 

9.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

091616 8 



LDC #: "3lr.2-g fi) VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82606) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,.)(C0)/(A1J(C,) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A:,.= Area of compound, A• =Area of associated internal standard 
Cx = Concentration of compound, C1, = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comp_ound IR•ference Internal StandardL {initial)_ CCC) CCCI 

1 cv./ q /'].o \tiP WI (151) Q.""J-12( 0.1-S' s-(.. D.~ 

0"'\0 ~ CY (1521 0. ""3"5 19 0. '?:l- 9-1 o.?2SY 

cv (153) I· t.!-1.\Q§' ,_ '+ 09 1·'-1°9 
IJ-1-J (154) l· ~00? ,.-z.9(' 1 . 7--9(" 

"''"' 
2 (151) 

(152) 

(153) 

(154) 

11551 

3 

1

4

1 I l IE31 I 
l 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

(o.? C..·.?> 
<f..':J ~·~ 
-;- .-p ').-.)-

\. 2----- I· J.--

II I II 



LDC #: ci7,_'2~t ) VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer:_---'F_T'--
2nd reviewer: c/ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: ;If I 

Surrogate 
Spiked 

Dlbromofluoromethane .;o.O 
1,2-Dichloroethane·d4 

Toluene-dB 

Bromofluorobenzene 

S I ID am pte : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-de 

Bromofluorobenzene 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dfchloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID : 

Surrogate 
Soiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-<14 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

'\4.1-' 9-i 
lft.r "1\1. 
41- "1!0 
S\· !0'2.-

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

"!K tJ 

"'~ .~ 
ItO)-.. ll 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 1Jl"Y.2. '6.£} 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 
Reviewer:__EI 

2nd Reviewer: o 
L:_ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

%Recovery= 100 *SSG/SA Where: sse= Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: lft<>./P 1\loO- '":>:,'3\(o 1:\k 

I I 
Spike Spiked Sample I I CS II I CSO II I CSll CSD 

Addrf conce~F~tion 
I II II Compound ( "" \.. ) ( VOl ) Percent Recove!l: Percent Recove!l: RPD 

~I·i~~!i.Y~*1.:.~~i-~~~j\~ 
f~~~~%1J,ftl~t., .. ~,.: i.~t ,,~~~ >~~:~ LCS LCSD LCS LCSD I ReEorted I Recalc. II Reeorted I Recalc. II · Reeorted I Recalculated 

1, 1-Dichloroethene "20 '2-<.) 1"\. c:.. 1"1. 7.- 9PJ "1,\( <=tv "1~ "2- 7--

Trichloroethane 1'1-"'1 lot. (,.:, too \OO "'l£3 "\)( ! I 
Benzene I'H 1"'\-D "17 "11 "1~ ~ 1- 2--

Toluene 1'\·G l"'· "0 9"0 'ilS 4(, "'!(, 1--
..,._ 

Chlorobenzene IJ . I"',. '5" !"1·1-- "'B "''sf ""~"' 'i!.. 1- ,_.....-

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



LDC#: 2>"]7-~ BE) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

E HOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: (,...,Z 

Y N/A Were all reported results recalculated and verified for all level IV samples? 
Y N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (i\.)(I,)(DF) Example: 
(A;,)(RRF)(V,)(%5) 

L\!o,o- ~·'W:<o4 (,o A. = Area of the characteristic ion (EICP) for the Sample 1.0. \....Cb 
compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 
internal standard 

d-:tt..<>i 1\ (t;r~.O 2 I, = Amount of internal standard added in nanograms Cone.= 
(ng) '1 e, '2 g-Z-6 (\,'"\'-lOS) 

RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

1'"\·Cf Of = Dilution factor. 

%8 = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration C~ncentrati~n 

# Sample ID Compound ( ) Qualification 

RECALC.1.wpd 



LDC Report# 37228E2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120382-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-037 -GW 460-120382-1 Water 09/16/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Ti'!les 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (o/oRSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

09/20/16 N-Nitroso-di-n-propylamine 20.5 All samples in SDG UJ (all non-detects) A 
3&4-Methylphenol 30.4 460-120382-1 UJ (all non-detects) 
2-Nitroaniline 22.3 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were not within QC limits. No 
data were qualified since there were no associated samples in this SDG. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-120382-1 

I SamE:Ie I ComEound I Flae I AorP 

CFMW-037-GW N-Nitroso-di-n-propylamine UJ (all non-detects) A 
3&4-Methylphenol UJ (all non-detects) 
2-Nitroaniline UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-120382-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-120382-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37228E2a 

SDG #: 460-120382-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: ;oht...}t, 
Page:__Lof_L 

Reviewer:__.z::_..-7 ~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

IR 
Notes 

I Malidatiao A[ea I I Comments 

Sample receipt/Technical holding times A1-b 
GC/MS Instrument performance check b 

/>..,-A D/o ~v ... ?0 (Y lt:.~ ..630 Initial calibration/ICV 

Continuing calibration .S""" cui 6.. 3A._) 

Laboratory Blanks A 
Field blanks N 
SurroQate spikes b,. ' 
Matrix spike/Matrix spike duplicates 6V\] ~o- I'20~!<o - 1 W:::-10 ( :'~,., '":A,o;..<.,Q Ser~\ 
Laboratorv control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFMW-037-GW 

A. \.!!...-":::> 

N 
A 
A 
A. 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37228E2aW.wpd 1 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-120382-1 

' 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/16/16 

\1 

I 

D 



VALIDATION FINDINGS CHECKLIST 

2 or more base neutral or acid surrogates were outside QC limits, was a 
I . 

2 or more base neutral or acid surrogates were outside QC limits, was a 
I 

Level IV Checklist_B27DD_rev01.wpd 
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Reviewer: F1 

2nd Reviewer:~ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol A.A. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Sis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene 81. 

C. 2-Chlorophenol CC. Dimelhylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-Dichlorobenzene DO. Acenaphthylene ODD. Chrysene DODO. cisftrans-De'calin D1. 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis{2-ethylhexy1)phthalate EEEE. Biphenyl E1. 

F. 1 ,2-Dichlorobeni:ene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-0initrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethy/phenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol 01. 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDn R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) 51. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TITT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene uuuu. U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VVV.Benzonaphthothiophene WVV. V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-buty/phthalate XXX. 2,6-0imethylnaphthalene )()()()(. X1. 

Y. 2,4,6-Trichloropheno/ YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrena ZZZ. Perylene zzzz. Z1. 

COMPNDL_SVOA long lislwpd 



LDC#: ~-p--2EJ.f:c}~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

~ 
se seE 

N/A 
/A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

YfN N/A V VO.::::I 0.:::: CUI /ULJ Clll'-1 I"" >:! VVI" 1111 ~11..:;; VCliiUCHIVII '-'1 H<;;iiiCl VI ;::,o<;..u /ULJ t;>.l IU .::;u,uu I '\I '\.1 l 

'-' 
Finding %0 Finding RRF 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

- 19 htn 1\lo UAJ- lo &6l.Q 6l. .,_.10 . I 

- i\0/ :L.l ).-j.-y 

- I~ \-z.o 1'-' C-VV - {p J ?-().(' 
~ 0 '?'-\ &&Q..& 3o.~ 

- 'Qp., ?--7--?... -
-

CONCAL.wpd 

I / 
Page: __ of __ 

Reviewer: FT 
2nd Reviewer: (/\,_ 

Associated Samples Qualifications 

f{~ Ljl,O- ~4\20tt _\- l1A.J /A ~'f 
.\. ,\) 

""" 
l ~- u.}/A (\\1 \? 

I 
J, .1 
-----



Loc#: o7-v7. B~oa.... 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: /of / --
Reviewer: FT 

2nd Reviewer: ___ _.. __ _ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFslnumber of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/11/2016 A 

gcms6 s 
DD 

uu 
EEE 
Ill 

I 

Reported 

(RRF10 std) 

1.4850 

0.8404 

1.5289 

0.9460 

0.6572 

1.0087 

Where: 

Recalculated 

(RRF10 std) 

1.4850 

0.8404 

1.5289 

0.9460 

0.6572 

1.0087 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4955 1.4955 10.4 

0.8960 0.8960 8.7 

1.5002 1.5002 2.9 

0.9021 0.9021 7.7 

0.6453 0.6453 7.0 

1.0144 1.0144 6.9 

Comments! Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

10.4 

8.7 

2.9 

7.7 

7.0 

6.9 



LDC #: 3 7# 2 fB.;l ""-- VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA sW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: ___£I 
2nd Reviewer: 0 c-------

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference" 100 • (ave. RRF- RRF)/ave. RRF 
RRF " (AJ(C,)/(1\,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF " continuing calibration RRF 
A, " Area of compound, A. = Area of associated internal standard 
Cx = Concentration of compound, C15 = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF RRF RRF 
# Date (Initial) (CC) (CC) 

1 (!.(!. v- (o ,\,~lit.. A (1st IS) l-4"'155"" vs'B I \."('?)I 

-..\:o1 ..s (2""1S) o. <i"'vo 0,~09 '0-~4o9 

.w (3" IS) 1.9JO:Z... I. 4t..~ 1· '-l-1..2> 
l-lll\ (4.1S) o."j'oz.l 0·""-''' ~ -911' 

"G'E'\7 (S• IS) 0. ~ '!5'? Q (.,55 '2- O.(,~Y 

T.T.L. rs• IS\ 1-0 I l-\-4 0 -"" g ?:>1 O·"''G"S1 

2 UJJ-l.o ifo/ll· A !1st IS\ I · '+9!::15' I· Lt"\~ 1-'1-9'"1 
D'?'\) -.5. (2""1S) o. '6'11. 0 0-9019 '0.90\9 

DJ) (3" IS) 1. svor ]. ~oo l.(ooO 

LAtA (4.1S) 0 .91JZ.) 0. 'ii ~::t 0 0-~10 
BE' I? cs• IS) 0· lolj-S_3 -o. G::.lf o;"" Oh<J4i~ 
TIT cs• lSI 1-o\'1'-1 0.91/,/ 0. "t7b"'' 

3 'r1st IS\ 

(2"" IS) 

(3" IS) 

(4.1S) 

cs• IS) 

rs• IS\ 

II Reported I Recalculated 

I %0 I %0 

;- . I S- 7 
o-V; o_t, 
:h-':. :z.. \ 
l-0 J·O 
\S I· r 
r,.o t.' u 

v ' "2-- 0 .;r-
0·7 0-7 
Cr:.-1 fo-7 
1·7 1-7 
o-7 o.7 
-:::!J-"1 ~-.....7 i 

' 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the rec:alculated results. 

CONCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolati/es (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT , 

2nd reviewer: ;;:/ 

The percent recoveries (%R} of surrogates were recalculated for the compounds identified below using the following calculation: 

. %Recovery: SF/SS *100 

Samnle 10: -tt 1 

Surrogate 
Soiked 

Nitrobenzene-dS 10.0 
2-Fluorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SamnleiD: 

Surrogate 
Soiked 

Nitrobenzene-ciS 

2-Fluorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SamnleiD: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 , 2-Dichlorobenzene-d4 

Where: SF= Surrogate Found 
SS- Surrogate Spiked -

Percent 
Surrogate Recovery 

Found Reoorted 

~.L\S <Z.~ 

~. ~"" ~ .ll"l 
1.·~ t·?) 
'2.-1'1 d. .l/ 
tl~ ·Hi 
"1·~ I ,.\{) 

Percent 
Surrogate Recovery 

Found Renorted 

Percent 
Surrogate Recovery 

Found Renorted 

Percent 
Recovery Percent 

Recalculated Difference 

~ <$ 
44 '6<t 
Cj.? "1"? 
M3 1-'b 
q'l-' LJ.v 
1i !G 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: "2; 7 "2- "2 B ~!_)...,_ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer:___..EI 
2nd Reviewer: A _ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 ' (SSG - SC)ISA 

RPD = I MSC- MSC I '2/(MSC + MSDC) 

Where: sse = Spiked sample concentration 
SA= Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: __ Cf_J_4_:____,_l__:0:::._ ____ _ 

I I 
Spike Sample Spiked S~ple 

Ad~1d Concen~tf~tion Concent ~ 
Compound (\A~ l-l ( "'-'it' \)- ( •Hr 

v .. ~ "~n --- -- .. ~ "~n 

Phenol '&().0 liJ _t) rJO .?J0-1-\ "'2-1- 'J-

N-Nitroso-df-n-propylamine 10-/ bl..-~ 
4-Chloro-3-methvlohenol '1o.1 ;o .:!:;> 

Acenaphthene v 1l,.~ ,,..A 
Pentachlorophenol l~pO u.o l'-1-~ I '-\tQ 
Pyrena s,-0 5I\) II 14· 2( ~-( 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

" -- ~"'" 
.,_. __ - ~ - I r.tiS£MSil 

Percent Recoverv Percent Recoverv I RPD 

c c ..... c 

:Yi -:?~ :?'-I "3<1 11 II 

'tf5{ lti S(3 It~ (£J to 
0['1--- ")7. w %',!( - -~ b 

"1 L, 9/, "10 qo (, 70 
9\J <liD 9Y 9J..- -1----- 2-

to 0 I OJ) 10 1 j'D 1 I I 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of gualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: 3 ]2 1--~"'- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: c...._ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD =I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: l&l> 1\!e 0 - ""?::11\.UO ~ 

I I 
Spike Spike I I CS II . 1 esc II 
Ad 1e~ ) 

Concen~11!?" I II II Compound ( .,1.'!, ( IA.9r ) Percent Recove~ Percent Recove!1 

I r.<: U 1 r.<:n ' "" ~ 1 r.sn . Rooolo "' ,,, 

Phenol rg,;. 0 IJA. ?-S-~ o.JA ~;;..- ~;v-

N·Nitroso-dl-n-propylamlne G.<.\ .J\. CJI S5/ 

4-Chloro-3-methylphenol (., ;!>. (p I <=>I l"' 
Acenaohthene ' 1:2-. c.£ "' 1 'il 
Pentachlorophenol liDO 14-0 Gtr ''l:V ~ 
Pyrene l4J 1/ I 1~·Y ,, q"' '1'"1 r-.J fr / / 

r 

I CSll CSO I 
RPD I 

_....;> 

-----

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC #: 37 J-WE ~"<... VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

MEliHOD· GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: (;.Z 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A.)(IlNJIDFll2.0l Example: 
(A,.)(RRF)0/,)0/1)(%S) 

'\-IP,O - "3 "\ \:2 0 Lj. p... 
A,. = Area of the characteristic ion (EICP) for the Sample 1.0. L(!_'=> 

compound to be measured 

A,, = Area of the characteristic ion (EICP) for the specific 
internal standard 

{ J'l!bb'-11) (<l..o) (~) (looo) I, = Amount of internal standard added in nanograms {ng) Cone.= 

v, = Volume or weight of sample extract in milliliters (ml) or ("0\2<oo~ (l·~~s)(:l-50) grams (g). 

v, = Volume of extract injected in microliters {ul) = 

v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. ;zq -~ IA.er IL %8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound { ) ( ) Qualification 

RECALC.wpd 



LDC Report# 37228E4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 27, 2016 

Dissolved Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120382-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-037-GW 460-120382-1 Water 09/16/16 
CFMW-EB5-AQ 460-120382-2 Water 09/16/16 
CFMW-032a-GW 460-120382-3 Water 09/16/16 
CFMW-049a-GW 460-120382-4 Water 09/16/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification {ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EBS-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Ana lyle Concentration Samples 

CFMW·EB5·AQ 09/16/16 Calcium 290 ug/L CFMW·049a·GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-032-GWMS, no data were qualified for Calcium, Magnesium, and Sodium 
percent recoveries (%R) outside the QC limits since the parent sample results were 
greater than 4X the spike concentration. 

4 
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VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field blanks were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Data Qualification Summary- SDG 460-120382-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG 460-
120382-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Field Blank Data Qualification Summary- SDG 460-120382-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37228E4a 

SDG #: 460-120382-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Dissolved Metals (EPA SW 846 Method 6020N7470A) 

Date:\\\;=\''"" 
Page:__iof~ 

Reviewer: :\0 
2nd Reviewer: =---

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatioo A[ea I I Ccmmeots 

I. Samole receiot/Technical holdino times ~ q_\,\:?\ ,!0 

II. ICP/MSTune /A. 
Ill. Instrument Calibration Sw 
IV. ICP Interference Check Sample (ICS) Analysis ~ 
v. Laboratory Blanks 

VI. Field Blanks 

VII. Matrix Spike/Matrix Spike Duplicates 

VIII. Duplicate sample analysis 

IX. Serial Dilution 

X. Laboratorv control samples 

XI. Field Duolicates 

XII. Internal Standard IICP-MS) 

XIII. Sample Result Verification 

\(1\/ n, ''o" '' noto 

Note: A= Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFMW-037-GW 

CFMW-EB5-AQ 

CFMW-032a-GW 

CFMW-049a-GW 

~ 

~ £~-=-C) 
p..__ M.s C:.(_~\0-c"-<--(0'\.>.) \-\ <:,. L S'QG -~w-- v'7~? ,Q -\\:o-
~ \)0;? ~ C.n-\w- ~-,-z_ -Gl.,S~-.R (S."GG '...'-tieD- \'ZO"l~- I) 
~ SEQ..=-C..~v\ v.)_;;, ~ ~ \J>J L <;:Q (,. --'-t<oU - 1'20~\C,.-'" 

A l~S 

\'-..) 

/A. 
1>\ 
CA. 

NO = No compounds detected 
R = Rinsate 

0 =Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Lab ID Matrix Date 

460-120382-1 Water 09/16/16 

460-120382-2 Water 09/16/16 

460-120382-3 Water 09/16/16 

460-120382-4 Water 09/16/16 

I 

Notes. _______________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

1. Technical holding times 

All technical holdina times were met. ' 
Cooler temperature criteria was met. / 

II. ICPIMS Tune 

Were all isotopes in the tun ina solution mass resolution within 0.1 amu? 
,. 

Were %RSD of isotopes in the tuning solution :>5%? / 

Ill. Calibration 
/ 

Were all instruments calibrated daily, each set-up time? 

Were the orooer number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 

120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? 
/ 

IV. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks ..--
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samoles performed dailv? / 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? ..--

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this / 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ,..... 
(RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ;:. 20% for / waters and;:. 35% for soil samples? A control limit of +I- RL(+/-2X RL for soil) was 
used for samples that were.::. 5X the RL, including when only one of the duplicate 
sam ole values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? v 
Was an LCS analvzed oer extraction batch? ,..... 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) 

/ within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_~ of Z. 
Reviewer: ;:2 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) r 
of the intensit of the internal standard in the associated initial calibration? 

" 
If the %Rs were outside the criteria was a reanalvsis nerformed? 

IX ICP Serial Dilution 

wa;\~n ICP serial di~~~-ion an~~~zed if analyte concentrations were > SOX the MDL / 
ICP />1 OOX the MDL ICP/MS ? 

Were all cercent differences f%Ds) < 10%? r 
Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. r 
Target analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

/ 

Page:~fe._. 
Reviewer: z 0 

2nd Reviewer: p. c 

Findings/Comments 



LDC #: pJ2;2?<:~-~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_otl 
Reviewer: 09 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

- .In · An~luto I ;d /TAl I 

\-~ w v 
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, ~o. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha-, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

. 
ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~~~·. I • o N • ~- ~ ~~ ~- ~. ~ ~. ~- n• "· "· u. • · v c-. A "- TO ' 7. " c <:n T 

Comments: Mercurv by CV AA if performed 

ELEMENTS.wpd 



LDC #: 37228E4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Page:___i_ofl_ 
Reviewer: '60 

2nd Reviewer:~ 

N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 
EVE NLY: 

N N/ Was a midrange cyanide standard distilled? 
Y. N N/A Are all correlation coefficients ~0.995? 

1 )N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

1 .. no+• · oln ~nolv+~ .,_, n, nfn, 

09/21/16 CRDL (14:15) Cd 68 (70-130) 2 No QuaLj_True and Found CRDL value < MOLl 

Comments:: __________________________________________________________________________________________________________________________ __ 

37228E4aCAL. wpd 



LDC #: 37228E4a 

METHOD: Trace Metals (EPA Method 200.7/200.8) 

Blank units: uwL 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

FBLK_1.wpd 

Page:_lof_l_ 

Reviewer: ::::::Sv 
2nd Reviewer: .f1 



LDC#: &-y~~~c,. VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

~ 
DO :o,.=::, 
..:rc>.J 
\""?::...._..,.,~ 

CC>.:l 
Z.:-.. '2.-~ 
C~ 
\ \:>':1...~ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc••lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) a '-\ \ -'3>1 '-'f\' '-- ~0 ~'--' (. -'0'"6 Y?--

CVAA (Initial calibration) ~~ s -06\~\'-...- s ...:p..._\\...- \<::52-(_<?... 
____, 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) Lo ~<a.~ 'V"" \ '--' so l.)q_\'- 4'6 Y.'?-
CVAA (Contining calibration) 

~ ~~~~~\\.... S~v \OD%<?-
...__, 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

Be9cd:ed 

%R 

\0~-~-~ 

LoL..-1'.: '>2-

0{6-(.~ 

\_OOc(,?-

I 

Page:~of_l_ 
Reviewer: ::::::, "'=> 

2nd Reviewer: 0. _ 

Acceptable 
(Y/N) 

~ 
~ 

~ 
lr 

Comments: ______________________________________________________________________________________________________________ ___ 

calclc.4sw.wpd 



LDC#: 1,\TI.~'-\a.. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:____l_ofj_ 

Reviewer: ::::S. ~ 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%0 = [1-SDRI x 100 
I 

Sample ID 

:::s:c...s ~ 
00'..'::5.1 

\.LS 
\ ~ '-'\:0 

~s 
a .. -_s,.-, 

<Q-....R 
\~'--c= 
'3.«=".~ 
\"b'.;o<; 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

FoundiSII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 
!A_s \.'VL-.~ ~\\.- coo~ ...... 

Laboratory control sample k '-\ :1. <::;;,. <..Jc\.. "\.....,- ::s_~'-
Matrix spike L.'-A.. (SSR-SR) 

ZJO ::-] ~ '-".:\\ '--- 'Zo~'-

Duplicate \AV'\ S-z...'l. .'-\ ~'- S~--o 0~'---

ICP serial dilution ~' tS"'.'Z..'-\~~'- \ 'S.~I.% ~ '---

I B:ecalc1llated I 
I %R/RPD/%D I 

\.G""S1.~ 

qs=/..R-

l o L:>.:r~~ 

·z..o(,~ 

0~/.Q 

Acceptable 
%R/RPD/%D (YIN) 

l~Y-~ ~ 
Q,s,['_?-

\OI....lc'Y~?-

2"f-..0?o 

0 _2, ~ '1 'c <::::> 'Y! 
Comments: ____________________________________________________________________________________________________ ==================== 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_t of~ 
Reviewer: ..::3. 0 

2nd reviewer: C=----

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ _,(= . .:..\ _'J-.,.1.-~-'-'"""-r-------- were recalculated and verified using the following 
equation: --::::> 
Concentration = 

RD 
FV = 
ln. Vol. = 
Dil 

# 

(RD)(FV)(Dill 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\. 
z.. 

_-:s,· 
u.-

Recalculation: 

~ -=- l"CJ60 -~ ~ \.... 
'Q-,y-_--z_ 

Reported 
Concentration 

Analyte (\.}::>,_ \\.... ) 

\--~~..."'\. tl..\.:z:cc, 
p,.._\~ \'\-0 

)'-.)""- '2;S..'-*OO 

c.." ~-0 

Calculated 
Concentration Acceptable 

(\b.\\,) (Y/N) 

\~?...~0 ~ 
\Q,_.Q 

ZSlWQ 

4,0 v 

Note: ______________________________________________________________________________ __ 

RECALC.4SW 



LDC Report# 37228E6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 26, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120382-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-037-GW 460-120382-1 Water 09/16/16 
CFMW-EB5-AQ 460-120382-2 Water 09/16/16 
CFMW-032a-GW 460-120382-3 Water 09/16/16 
CFMW-049a-GW 460-120382-4 Water 09/16/16 
CFMW-037 -GWMS 460-120382-1 MS Water 09/16/16 
CFMW-037 -GWMSD 460-120382-1 MSD Water 09/16/16 
CFMW-032a-GWDUP 460-120382-3DUP Water 09/16/16 
CFMW-049a-GWMS 460-120382-4MS Water 09/16/16 
CFMW-049a-GWMSD 460-120382-4MSD Water 09/16/16 
CFMW-049a-GWDUP 460-120382-4DUP Water 09/16/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB5-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analvte Concentration Samples 

CFMW-EBS-AQ 09/16/16 Chloride 187 ug/L CFMW-037-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD(%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFMW-049a-GWMS/MSD Chloride 86 (90-11 0) 88 (90-11 0) J- (all detects) A 
(CFMW-032a-GW 
CFMW-049a-GW) 

4 
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Spike ID MS(%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFMW-049a-GWMS/MSD Fluoride 84 (90-11 0) 86 (90-110) J- (all detects) A 
(CFMW-037-GW Sulfate 87 (90-11 0) 86 (90-11 0) J- (all detects) 
CFMW-032a-GW 
CFMW-049a-GW) 

CFMW-049a-GWMS/MSD Orthophosphate as P 0 (90-110) 0(90-110) R (all non-detects) A 
(CFMW-037-GW 
CFMW-032a-GW 
CFMW-049a-GW) 

Relative percent differences (RPD) were within QC limits. 

VIL Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIIL Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. 

Due to MS/MSD %R, data were rejected in three samples. 

Due to MS/MSD %R, data were qualified as estimated in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120382-1 

I SamE:Ie I Anal;tte I Flag I A orP I Reason 

CFMW-032a-GW Chloride J- (all detects) A Matrix spike/Matrix spike 
CFMW-049a-GW duplicate (%R) 

CFMW-037-GW Fluoride J- (all detects) A Matrix spike/Matrix spike 
CFMW-032a-GW Sulfate J- (all detects) duplicate (%R) 
CFMW-049a-GW 

CFMW-037-GW Orthophosphate as P R (all non-detects) A Matrix spike/Matrix spike 
CFMW-032a-GW duplicate (%R) 
CFMW-049a-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-120382-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120382-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37228E6 
SDG #: 460-120382-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: \-o\z;s;;\ 10 

Page:~ofl 
Reviewer: .:S<S::> 

2nd Reviewer: C-/ 
·so 

METHOD: (Analyte) Alkalinity (SM2320B). Ammonia-li{(EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0l. Total Cyan~PA Method 335.4), Hardness (SM2340Cl. Nitrite/Nitrite-N IEPA Method 353.2), TDS (SM2540C). 
TSS ISM2540Dl:J "- '\? (~ \'v\.9.--'<~ <jS§lo~ 

I 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I Validatioc Area 

I. Sample receipVTechnical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

YO "' '" ,, ' '" 
Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

OA 

N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFMW-037 -GW 

CFMW-EB5-AQ 

CFMW-032a-GW 

CFMW-049a-GW 

CFMW-037 -GWMS 

CFMW-037-GWMSD 

CFMW-032a-GWDUP 

CFMW-049a-GWMS 

CFMW-049a-GWMSD 

CFMW-049a-GWDUP 

I I Ccmmects 

,A._ q\\\0\\\o 
~ 
{\ 
D. 

.s,w e?:,:=. (_ -2:::) 
80-) ~'Q ::..<: .. PSI.Al'?- or51.-- Sw'M..,\.<::) ( <;..'VG ~ "'ao -l'l.c""<,\'1 

P\ \) \JS> :::c c;;::.SLc.k'- a o \ · Sl.J.) \:>....P Cs.~ b"·4-lo0-"12.<> <,.-,C,·- \J 
-~ L L...S\Q '""-<. S~~ 
t0 
/><, 

.P\ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

c~ 

,_}_ 

\QQ., 
O'<b..t-r 8::f:;.o 

l \ 
..1 ~ 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-120382-1 

460-120382-2 

460-120382-3 

460-120382-4 

460-120382-1 MS 

460-120382-1MSD 

460-120382-3DUP 

460-120382-4MS 

460-120382-4MSD 

460-120382-4DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

I 

-
;.. 

Notes: _______________________________________ _ 

v vq = C..«=-~w- 0<4'-\b-GW \::> 0v lS."V<::> ~ Ll.{::.a -\"Z.OU:I'"\- \.) 
L\Roux Associates\Columbia Falls\37228E6W.wpd 1 



VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method <Ga, ("',a>.. ) 

Validation Area Yes No 

I. Technical holdina times 

All technical holdina times were met. r 
/ 

Cooler temperature criteria was met. 

II. Calibration 

Were all instruments calibrated dai/v, each set-uo time? r 
Were the proper number of standards used? 

__.--

,...--
Were all initial calibration correlation coefficients> 0.995? 

Were all initial and continuing calibniltion verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as reauired? ILeveiiV onlv\ / 

Were balance checks performed as reQuired? (level IV onlv) / 

Ill. Blanks 

Was a method blank associated with everv samole in this SDG? 
,...--

Was there contamination in the method blanks? If yes, please see the Blanks / 

validation comoleteness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duolicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or -
MS/DUP. Soil/ Water. 

Were the MS/MSO percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) :£ 20% for / waters and~ 35% for soil samples? A control limit of~ CROL(:: 2X CROL for soil) 
was used for samples that were::_ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? 
r 

Was an LCS analvzed oer extraction batch? 
,...--

Were the LCS percent recoveries (%R) a~~;·;~tive percent difference (RPD) 
within the 80-120% 185-115% for Method 3 0.0 QC limits? / 

VI. Regional Quality Assurance and Qua/itv Control 

Were performance evaluation (PE) samples oerformed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

r 
/ 

Page:~ot"Z 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample_ Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

X Field blanks 

Field blanks were identified in this SDG. / 

Target analvtes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

Page:l-otZ: 
Reviewer: 2:9"" 

2nd Reviewer: ()../' 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

-'·, In -----'1 A P~1 

()c.,'.":, -0 'pH TDS Cl F NO, NO, SO 0-PO Alki~)NH, TKN TOG Cr6+ CI04 

pH TDS. Cl F NO NO, SO 0-PO Alk~ NH TKN TOG Cr6+ CIO, 

fJ. U '\ pH los)cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO. 

PH ~ Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS c1'-'f NO, NO Yo ~0 Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ Cl04 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH3 TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

PH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO SO O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH3 TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO SO O-P04 Alk CN NH3 TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

ni-l Tn!': r.1 F' Nn. Nn. !':n. n-Pn. Alk r.N NI-l. TKN Tnr. r.rR+ r.1n. 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: c;./ 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 37228E6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:J!QLL Associated sample units: ug/L 
Sampling date: 09/16/16 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other: 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37228E6FB.wpd 

Page:~of \ 
Reviewer: C§;:5 

2nd Reviewer:--<::::2!, 



LOG #: 37228E6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

)2l?ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: l of \ 

Reviewer~ 
2nd Reviewer: g. ----

W"N N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y &;;NJA Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
C\ of 4 or more, no action was taken. 
Y2N N/A Were all duplicate sample relative percent differences (RPD) .:". 20% for samples? 
"'~VEL IV ONLY: 
/ N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 

" "n .... A ' ' con 11 • ·"• Ooo • 

8/9 w Cl 86 (90-110) 88 (90-110) 3-4 J-/UJ/ A ( detl 
F 84 (90-11 0) 86 (90-110) 1, 3-4 J-/UJ/A (det) 

S04 87 (90-110) 86 (90-110) 1, 3-4 J-/UJ/ A ( det) 
OP04-P 0(90-110) 0 (90-110) 1, 3-4 ~~,~~"""\ _., 

Comments: EB not associated (different matrix) 

37228EB.wpd 



LDC #: b\."Z..~c\0 Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_\_ofl 
Reviewer: ::§? 

2nd Reviewer:£ __ 

Method: lnorganics, Method See Cover 

The correlation coefficient {r) for the calibration of D"'£'9-..c?was recalculated.Calibration date: ~\\""\ \\P 

An initial or continuing calibration verification percent recovery {%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Tvpe of analysis 

Initial calibration 

:S"C'-.l \S.""'5\ 
Calibration verification 

"5-D.J \ ~-----sc., 
Calibration verification 

5£--v \ '\ '.,(\) 

Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

{)0:lu;f' s3 

s4 

s5 

~ 
o'QO"'-? ""L'SioMcl'-

t=: O~q,'S,~ 

~t-X:>z-1'- 6AA\~\... 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. {mg/L) Abs r orr" r or r" {Y/N) 

0.2 11296 

0.5 45719 0.9975 0.9980 'j* 
2.5 193148 

5 403999 

7.5 646712 

"''.fi... 
2.-~~'-- q '+ -'-\-1.:~- q '+.'-\'I. ,e.. --"-~ 
\~'-- '\ ~ .::. "1.'?- ~\S'"Y:~ 

\~'- Q...Q,o(,~ qo._ ~/,'? q, 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results.'---------------------------------------------

4\~ 



LDC #: 'b l'l.'"ZEE-1..0 

METHOD: lnorganics, Method ~ ~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:___l_ofl 
Reviewer: <3.9 

2nd Reviewer: a 
""------

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LC-':::> Laboratory control sample 

\\','-\~ 

KS Matrix spike sample 

\'Z-~7~ 

'Qu~ Duplicate sample 

\ 'k.:::'S 

S= 
D= 

Element 

\--.) lc\-s 

~ 

\~ 

Original sample concentration 
Duplicate sample concentration 

Found/ S True I D 
(units) {units) 

4to'3:, u~\'-- t <;:,\;) l:J~ '-..... 

(SSR·SR) 

'f\'.o <.:lcl '- 1-c:ov~\-.. 

\S3.0~\.- \'>c,O~'-"" 

II eec:alc!•lated 

II 
Reectted 

I Acceptable 
%R/RPD %R/RPD (Y/N) 

4.b('_~ Sb1.~ 
~ 

~~/-'?- 0....%"'/.-?--

~ 
$,"%~?D ~~;~ .. '0;) 0t -::s-v 

Comments:-===--~-------------------------------------------------------------------------------------------------------------

TOTCLC.6 



LDC#:S~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method __ 5e_· ""-''*='==--'~=»=.c=--

Page:_l_of~ 
Reviewer: =::--s:=> 

2nd reviewer: G...C 

l"l#9ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Yli N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 

N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ,----.,-7.(~--:z_=:')'---'--'--'C!:::;:::\,__ __________ ,reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= 

# 

""- (-\\leo'\ ,\ol-i1 
o,_ l?'*?...\ :z.~ 

!>... ~ lo'-'.:.'1..-"-,. 

Sample ID 

\ 
2-

3 
'\ 

4_ 

'--\ 

'-\ 
'-It 

Recalculation: 

Analyte 

C'r--::> 
L\ 

\-J\:\z, 

~N-~ 
~\""~'"""" 

Pt:>-s,.( t-Yt>~ 

~ 

'..S"'-, 

6 '-\'?..."'S.- (_ -\ \ 'o<o> '- lo \. ~ 

4 6"-:<-1 :-us.~ 

Reported Calculated 
Concentration Concentration 

11<:>\ \..._..) {V'>, \.\.... ) 

66'::\ 0~-l 
us.., \%.1 

C\~.:1 Cf-S.-l 
I~D'CD -""1-aoooo 
l.!,(T:I ~ l-'"2..>:>00 

U,.~{ L\lt'I--
'S.l.(., .s::rz .... 
~~ \s"S 

Acceptable 
cYIN) 

~ 

'-4 

Note: _____________________________________ _ 

RECALC.6 



LDC Report# 37228F1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120477-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-050-GW 460-120477-4 Water 09/19/16 
Trip Blank 460-120477-5 Water 09/19/16 
CFMW-044b-GW 460-120477-8 Water 09/19/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

09/23/16 Chloroethane 43.3 All samples in SDG UJ (all non-detects) A 
(08:39) 160-120477-1 

09/23/16 Trichlorofluoromethane 44.9 All samples in SDG NA -
(08:39) 1,1 ,2-Trichloro~1,2,2-trifluoroethane 23.0 160-120477-1 

1, 1-Dichloroethane 21.8 
Carbon tetrachloride 25.8 
1,1, 1-Trichloroethane 23.1 
1 ,2-Dichloroethane 24.2 

4 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Analysis Associated 
Blank ID Date Compound Concentration Samples 

MB 460-392467 09/23/16 Styrene 0.339 ug/L All samples in SDG 
460-120477-1 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

5 
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XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-120477-1 

I Sample I Compound I Ftaa I A or P I Reason 

CFMW-050-GW Chloroethane UJ (all non-detects) A Continuing calibration 
Trip Blank (%D) 
CFMW-044b-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-120477-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-120477-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37228F1 VALIDATION COMPLETENESS WORKSHEET Date: ;oft.a/;fo 
Page:Lof__L. SDG #: 460-120477-1 Level IV 

Laboratory: Test America Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Reviewer: F 1 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-1-
1 -
2 

t 
4 

5 

6 

7 

8 

q 

I :\lalidaticn Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/JCV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrooate spikes 

Matrix soike/Matrix soike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFMW-050-GW 

Trio Blank 

CFMW-044b-GW 

Notes. 

I I Comments 

AI/:). 

A 

A.1A v~ 'Jl-&0 ~ l~ lt>O. ( y re-i .6 vo 
.sw I 

C!f!),/ .6- zo 
GvJ 

tJO l' ~~.:v 
/::,.. 

N c-"7 
A. LCb 

N 
A. 
A. 
/:), 

b,. 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

\¥> 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-120477-4 

460-120477-5 

460-120477-8 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

L:\Roux Associates\Cotumbia Falls\37228F1 W.wpd 1 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles SW 846 Method A?R;n<n 

and relative 

and relative response factors (RRF) within 

Level IV checklist_82608_rev01.wpd 

Page:___i_of~' 
Reviewer: r 7 

2nd Reviewer: ~ 



LDC#: VALIDATION FINDINGS CHECKLIST Page:~of~ 
Reviewer: ,=-1 

2nd Reviewer: ~ 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
-----

:1 A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5~Trimethylbenzene fV.AA Ethyl tert-butyl ether A1. 1,3-Butadiene 
,I I B. Bromomethane BB. 1,1,2,2-Tetrachlaroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene ODD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec--Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dich\orobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide ·GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 ,4·Dichlorobenzene HHHH. 1,4w0ioxane H1. Freon 114 

I. 1,1·Dichloroethane II. 2·Chloroethylvinyl ether Ill. n·Butylbenzene 1111. Isobutyl alcohol 11. 2·Nitropropane 

J. 1 ,2·Dichloroethene, total JJ. Dlchlorodifluoromethane JJJ. 1 ,2·Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK. Trichlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK Propionitrile K1. 2,3·Dimethyl pentane 

L. 1 ,2·Dichloroethane Ll. Methyl·tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

I M. 2-Butanone MM. 1,2-Dibromo·3·chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3·Dimethyl pentane 

NN. Methyl ethyl ketone NNN. 1,2,3·Trichlorobenzene NNNN. Iodomethane N1. 2-Methylpentane N. 1,1, 1-Trichloroethane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3·Methylpentane 

P. Bromodichtoromethane PP. Bromochloromethane PPP. trans-1,2-0ichtoroethene PPPP. Tetrahydrofuran P1. 3·Ethylpentane 

Q. 1 ,2·Dich1oropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cis·1,3-Dichloropropene RR. Dlbromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3· Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichtoropropane SSS. o·Xylene SSSS. Cyclohexane 51. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1, 1,2-Trichloro-1 ,2,2·trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2·Trichloroethane UU. 1,1,1,2·Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nenana! 

V. Benzene W. lsopropylbenzene WV. 4·Ethyltoluene WW. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3·Dichloropropene VWI/. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether .XXXX. cis-1,4·Dichloro-2-butene X1. 1,2,3· Trimethylbenzene 

Y. 4-Methyl·2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1 ,4-0ichloro-2·butene Y1. 

z. 2-Hexanone ZZ. 2-Ch/oroto/uene ZZZ. tart-Butyl alcohol ZZZZ. Pentachloroethane Z1. 
-· ---

COMPNDL_ VOA_Long lislwpd 



LDC #: .:?> l ~"2-6 f 1 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

r~~~e see quauncanons ce1ow ror au quesnons answerea "N". NO! appuca01e quesnons are 1aemmea as "N/A". 

( Y 1i N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
'- YN N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 

Y MIA Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 

Page:~ of~ 
Reviewer:.~F~T __ 

2nd Reviewer: .:::::, 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

'"". "t/U>Il~P CoJ- '3"' 0 o.~ 2> ·? A \l 'J.- f..u/A \~ '0 
-t o5~ 't(K ~Y·~ . .11 .l.t.-'t/A 
+ TTT ;Q;..O 

+ 3 ~LS 
t e- ,..s. a 2~~~ 
t ~ ~~1 
,-+_ L J-4·1-- ,II ,1! 

CONCAL.wpd 



LDC#: ?>7?-7-13 r ) 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Blanks 

e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
• M N/A Was a method blank associated with every sample in this SDG? 
Y N/A Was a method blank analyzed at least once every 12 hours for each matnx and concentration? 
• • · N/A Was there co,,~~ji\e.;n the method blanks? If yes, please see the qualifications below 
~a~kana 
Cone. units. ., .................... ~ .................. '!"'' ........ ·-

Compound I BlankiD I Sample Identification 

I) ,~,~:;cf~- ~;-, ;; ... ~ JE~ . .;.;;t '2Lf~ 'I I I I I 

Blank analysis date: 
Cone. units: Associated Samples: 

I Compound II BlankiD II Sample Identification 

r::,~rtw:ts'pfi~fs.:~:~ , ~~'!; -~,:IRI I I I I I 

All results were qualified using the criteria stated below except those circled. 

I I 

Page:~of __ / 

Reviewer:___,_F_,T---,--__ 
2nd Reviewer: _G:::!. 

I 

I I 

Note: Common contaminants such as Methylene chloride, Acetone, 2-Butanone, Carbon disulfide and TICs that were detected in samples within ten times the associated method blank concentration were 
qualified as not detected, "U". Other contaminants within five times the method blank concentration were also qualified as not detected, "U". 

BLANKS2.wpd 



LDC#: o 7 z-z6f" / 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ !'of~ 
Reviewer: FT 

2nd Reviewer: g...._ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 OOstd) 

I CAL 9/10/2016 M 0.4055 

GCMS5 c 0.4288 

cc 1.4369 

JJJ 1.2251 

Where: 

Recalculated 

(RRF 20/1 OOstd) 

0.4055 

0.4288 

1.4369 

1.2251 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.4321 0.4055 4.1 

0.4497 0.4288 4.6 

1.5059 1.4369 4.8 

1.2563 1.2251 ' 3.9 

Recalculated 

%RSD 

4.1 

4.6 

4.8 

3.9 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

091016 5 



LDC#: 0?;;;.-uJf'- I VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: c., -

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF • RRF)/ave. RRF 
RRF = (A;,)(C.)/(A,)(C,) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A;,= Area of compound, A.= Area of associated internal standard 
ex= Concentration of compound, C15 ::: Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date CompoundJReference internal Standard) (initial) (CCl CCC) 

1 IO€>"?>j 9r"?:>h"" f./\ (IS1) 0.<\-?2-l 0. 4'\05 0- t.j.~.oi 
/" £V 0 ·'fl+'17 o. 4'1 v: 0. '-\"114 CVJ-::> (IS2) 

c.e,.. (IS3) 1·9J54 1-~- ,-~7 
j_\_J (IS4l 1·7&'b:J \.2.."?5" 1-r?~ 

(ISS\ 

2 _(IS1) 

(152) 

(IS3) 

(154) 

!ISS\ 

3 

1
4

1 I l /Ej/ I 
l 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

~-0 ?-·0 

"''. ~ 1·3 
1.\ • I 'f· I 
!·I 1·7 

I 

' 

I 

1/ l II 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: _ ____,_F--'T __ 

2nd reviewer:_--T:(..,..,<'/'-

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS ,.. 100 

Sample 10: J,\.) 

Surrogate 
Spiked 

Dibromofluoromethane gO.O 
1 , 2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene I 

S I ID ample : 

Surrogate 
Spiked 

Dlbromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2MDfchloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID : 

Surrogate 
Sciked 

Dibromofluoromethane 

1 ,2MDichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-DichloroethaneMd4 

TolueneMdS 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

to\.;; \"l-'..D 
~,oc.;.O loO 
g::J.(,o I 0 1 
'\-2>0 '-61 

Percent 
Surrogate Recovery 

Found Rep~orted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

]7'_? 0 
12'0 
to! 

C/.1 IJ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: -3 7 '2. '2f3 ("-/ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer: CL 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery ; 100 • SSG/SA 

RPD = I LCSC • LCSDC I • 2/(LCSC + LCSDC) 

LCS ID: t.v.:>W ~bo- ~i'7-4to7. 

Trichloroethene 

Chlorobenzene 

Where: SSG ; Spiked sample concentration 
SA; Spike added 

LCSC; Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

f.. 
_3 

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



Loc#: <.37?'2 B ;=. J Page:_1_of_1_ 

Reviewer: FT 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

2nd reviewer: G / 

OD: GC/MS VOA (EPA SW 846 Method 82608) 
l"""'c-1"'----'-:N'f/A:'- Were all reported results recalculated and verified for all level IV samples? 
-7'--'-'---'-N"'/A'-'- Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (&J(I,l(DF) Example: 
(A;,)(RRF)(V,)(%S) 

{\) ~ A, = Area of the characteristic ion (EICP) for the Sample I.D. 
compound to be measured 

A.. = Area of the characteristic ion (EICP) for the specific 
internal standard 

(o"'!B) (!>OJ 
I, = Amount of internal standard added in nanograms Cone.= 

(ng) ( ~ •-H,I <at;) ( o. ?~ 'l) 
RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

It-Df = Dilution factor. 
0. \'1- "'-1 

%8 = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1.wpd 



LDC Report# 37228F2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120477-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-050-GW 460-120477-4 Water 09/19/16 
CFMW-044b-GW 460-120477-8 Water 09/19/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

09/22/16 Hexachlorocyclopentadiene 31.9 CFMW-050-GW NA -
CFMW-044b-GW 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

4 
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VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-120477-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-120477-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-120477-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37228F2a 

SDG #: 460-120477-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: ;oJt}t. 
Page:_Lof__l 

Reviewer: f1 
2nd Reviewer: /;../ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

IR 

I llalidation Ama 

Samole receipt/Technical holding times 

GC/MS lnslrument performance check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

SurroQate spikes 

Matrix spike/Matrix spike duplicates 

Laboratorv control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFMW-050-GW 

CFMW-044b-GW 

Notes· 

I I 
A tA 

A 
At A "(o ~0 
.:yJ 

A 
~ 
!::>. 
tJ C!O, 

A. ~to 
N 
b. 
.6.. 
/:::., 

D. 
/>.. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37228F2aW.wpd 1 

Comments 

£:;...70 (V 
I 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-120477-4 

460-120477-8 

\CAl ; :av 
C-VJ 6 .).u 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/19/16 

Water 09/19/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

2 or more base neutral or acid surrogates were outside QC limits, was a 

2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 

Page: __Lot_:?
Reviewer: E7 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST Page: 7--- of .,.... 
Reviewer: P'J 

2nd Reviewer:~ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate .AA.AA. Dibenzothiophene A1. 

B. Sis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine 8888. Benza(a)fluoranthene 81. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-0ichlorobenzene DO. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. . 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-Qxybis{1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1MMethylphenanthrene H1. 

I. 4MMethylphenol 11. 4MNitrophenol Ill. Benzo(a)pyrene 1111. 1,4MDioxane 11. 

J. NMNitrosoMdiMnMpropylamine JJ. Dibenzofuran JJJ.Indeno(1,2,3Mcd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2.4MDinitrotoluene KKK Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i}perylene LLLL. Benzaldehyde L1. 

M. lsophorone MM. 4MChloropheny1Mpheny1 ether MMM. Bis(2MChloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2MNitropheno1 NN. Fluorene NNN. Aniline NNNN. 2,&.Dichlorophenol N1. 

0. 2,4-Dimethylphenor 00. 4MNitroaniline 000. NMNitrosodimethylamine 0000. 2,6MDinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6MDinitroM2Mmethylphenol PPP. Benzoic Acid PPPP. 3MMethylphenol P1. 

Q. 2,4MDichlorophenol QQ. NMNitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol 01. 

R. 1,2.4-Trichlorobenzene RR. 4MBromophenyiMphenylether RRR. Pyridine RRRR. 4MDimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3MDimethyldibenzothiophene {4MDT) S1. 

T. 4MChloroaniline TT. Pentachlorophenol TTT. 1MMethylnaphthalene TITT. 1MMethyldibenzothiophene {1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b}thiophene uuuu. U1. 

V. 4MChloro-3-methylphenol W. Anthracene '1/\N.Benzonaphthothiophene ww. V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di·nMbutylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrena ZZZ. Perylene =· Z1. I 

COMPNDL_SVOA long list.wpd 



LDC #: -67'2--2-f; f'-17-Cl... 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

I I~ I'll/"\ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

1.. YN NlA VYVIV t-'"'1'-'¥11~\,.lllll:il<;i"li'-'-.;i~ !,_fUL.<IJ QIIU ICICiliVV ll:ii>J-'VII>:>O ICI.\,;lVIi) \1'\1'\1 J UlliiiiiiiiCliiUU \,IIL...:;;IICIIVI CUI V\J\J;:) CIIIU UIVV;:) ~ 

YAII WA Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 
\.... 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

+ I "'I 2-"'-' hlP ceN- 1-\ 'f_ ?-1·V Ill \? '+ lp t:l - ., "' '2. 0 l :;, 
t- 0 \9 I1" ;J9' I 

+ k\<. .Z,<l, § 

i' f> ~I,<.> 

-\- c,l z.-v\1\, Q.c.,\J- 4- ~ ?l·""J , 1-
t\;S"J-. I 

CONCAL.wpd 

Page: _lor_/ 
Reviewer: FT 

2nd Reviewer: c.._ 

Qualifications 

_j + d..tA7/ A I'\ X? 

v 
II 

_\,. cWv /A 1--l¥.: 



LDC #: ~7'228jCd.<iit.-

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: C 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/16/2016 A 

gcms4 M 

GG 
uu 
EEE 
Ill 

Reported 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Where: 

Recalculated 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4076 1.4076 9.6 

0.8284 0.8284 16.7 

1.0136 1.0136 7.0 

0.9792 0.9792 18.2 

0.8680 0.8680 13.6 

1.0483 1.0483 5.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

9.6 

16.7 

7.0 

18.2 

13.6 

5.4 



LDC#: 3 722k' ;FCA... VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: ___£I 
2nd Reviewer: CJ.A-

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C.)/(A,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, As= Area of associated internal standard 
ex= Concentration of compound, C1s =Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) AverageRRF I RRF I RRF 
# Date (Initial) (CC) (CC) 

1 c.tJ..I} "'[ni\L- A (1st IS) l·t.\011, ~~0 \A 'IV 
00\; 1'1 rl\ (2""1S) o. & -z.l!._'±_ -a.-r'i/ ... 6"" O.J€J{,;b 

<==16r (3" IS) I· 0\3G. \.03~ 1-03/ 
Llt-1 (4.1S) tl.419:t- 0. ~11- '+ t), <llP'-1 
t;'G"t=' (5• IS) o. <A:>~O 0. ~ c;- 1.\-~ o. ~9+\ 
r. ..1- .1.. (6• IS) 1 . o_LI b :::, _l. 0 __I±_ :::::> I· t::Jtf -..., 

2 WI) <>( )2-2 /I b A (1st IS) \.<\-bll.. l·.'t~ ~ 
I~ (2"" IS) tJ • K 1.€il-J- 0.1J.-3""1 'D-1v2> '"! \SSZ.... 
161!:! (3"1S) 1· 0 \~(.. 1-o <t>7 I· o{o 7 
1.1.\.A (4.1S) 6.91\Y 01'!.035 O-i~35 

IBS'G (5• IS) v. <:&olD o. ~o--r o.~o_l_ 
ILT (s• IS) 1-otfB::, {-OS_\ \·<OS 1 

3 (1st IS\ 

(2""1S) 

(3" IS) 

(4.1S) 

(5• IS) 

rs• IS\ 

II Reported I Recalculated 

II 
%0 I %0 

q, ~ _f;~ 
,;- . I 5-l 
")./, :'? 'J.'. :, 

Jt? . .:I_ J <l·l 
1· 0 J:h 
'0 , \,. o-~ 

_!..~ /-~ 
_lV·G. _p.~ 
<;-Q c;.~ 

l· I 7-7 
-o,'-;5 0 , '!{' 

{) . :v o·~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: -a 7.2 2 'l( TrY "'- VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: G _/ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS *100 

SamnleiD: ~'2/ 

Surrogate 
Soiked 

Nitrobenzene-dS 10.0 
2·Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol ,It 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Samnle/D: 

Surrogate 
Soiked 

Nitrobenzene·d5 

2·Fiuorobiphenyl 

Terphenyl·d14 

Phenol·d5 

2·Fiuorophenol 

2,4,6·Tribromophenol 

2·Chlorophenol·d4 

1 ,2~Dichlorobenzene-d4 

SamnleiD: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl·d14 

Phenol-ciS 

2~Fiuorophenol 

2,4,6~ Tribromophenol 

2~Chlorophenol-d4 

1 , 2~Dichlorobenzene~d4 

Where: SF= Surrogate Found 
SS - Surrogate Spiked -

Percent 
Surrogate Recovery 

Found Reoorted 

"'·2> lJ "'~ 
1·12- 11 
9.oD 90 
2>. \ \ ~I 

1-\.19 
""" .5.·1~ <;1 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Renorted 

Percent 
Recovery Percent 

Recalculated Difference 

'1"> 0 

17 
'\V 
-3\ 
4~ 
~1 ,I/ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: <31'2-28~"'- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_E[ 
2nd Reviewer: .9. -

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: 

~Compound 
c.:.== =:==1 

Phenol 

N·Nitroso-di-n-propylamine 

4-Chloro-3-methvlohenol 

Acen~hthene 

Pentachlorophenol 

Pyrene 

~A.<. to % a - '3."\ ')..o \2=> 

1!).0 
~.o 

l>O:O 

. <'t.O. v 
11.0 

<;().0 

Spike 
Add'ld 

1\.- l 

~.o 

~gJ.O 

w.o 
~.o 

'"' 0 
%0.0 

u,.<i 
'11\· ~ 
,o. "'\ 
(o<\. .o 
\b~ 

1fi. lp 

:;o.(p 
~.1 

., .... 4 
0\.D 
)(,!..\. 

~-:,. (.., 

I . --- 1 cs II . 1 csn II 1 c511 csn I 
I Percent Recovery I Percent Recove RPD 

'!:>~ ~3 '?>'i '3.!{ 

~ '1? q:? \08 loK ~ 
l!,"'J !!,<1) "'I ., -z.....-
<iO ~ l(p l I. -
]0 ?::> \{)_3 \01- ,-oJ--
"'\b ~~ \0~ 

,..--
lth II \0 I !0 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree wi!hio_j 0.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: C 7 

/-'--P'-'-'N"'/A"- Were all reported results recalculated and verified for all level IV samples? 
..!j.J:L.rNuiAt~. Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = fA)(I liVJIDFll2.0l Example: 
(A,.)(RRF)(Vo)(\f,)(%5) 

L\-(:,0- :A.?-0 \6 p... 
A, • Area of the characteristic ion (EICP) for the Sample I.D. \..1!.,.2 

compound to be measured 

A,, • Area of the characteristic ion (EICP) for the specific 
internal standard 

~""" ~"""') ~4.;ffj) ( \ooD) I, • Amount of internal standard added in nanograms (ng) 

v, • Volume or weight of sample extract in milliliters (ml) or JOIO'-\-) ( (JS'O) 
grams (g). 

v, • Volume of extract injected in microliters (ul) • I . '-\-
v, • Volume of the concentrated extract in microliters (ul) 

2..fo .{ ~(r I L Df • Dilution Factor. 

%8 • Percent solids, applicable to soil and solid matrices 
only. 

2.0 • Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 37228F4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 31,2016 

Dissolved Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120477-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-053a-GW 460-120477-1 Water 09/19/16 
CFMW-045a-GW 460-120477-2 Water 09/19/16 
CFMW-EB6-AQ 460-120477-3 Water 09/19/16 
CFMW-050-GW 460-120477-4 Water 09/19/16 
CFMW-059a-GW 460-120477-6 Water 09/19/16 
CFMW-044a-GW 460-120477-7 Water 09/19/16 
CFMW-044b-GW 460-120477-8 Water 09/19/16 
CFMW-057-GW 460-120477-9 Water 09/19/16 
CFMW-057a-GW 460-120477-10 Water 09/19/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB6-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

XI. Field Duplicates 

No field blanks were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Data Qualification Summary- SDG 460-120477-1 

. No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG 460-
120477-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Field Blank Data Qualification Summary- SDG 460-120477-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37228F4a 
SDG #: 460-120477-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Dissolved Metals (EPA SW 846 Method 6020A/7470A) 

Date: td z:s:h:? 
Page:_l_of-l,_ 

Reviewer: .~ 
2nd Reviewer: o~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

I :\lalidaticc l\[ea I I Cam meets 

Sample receipUTechnical holding times A 0,\R\\\?1 
ICP/MS Tune ~ 
Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analvsis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

n, ,, 
'""" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-053a-GW 

CFMW-045a-GW 

CFMW-EB6-AQ 

CFMW-050-GW 

CFMW-059a-GW 

CFMW-044a-GW 

CFMW-044b-GW 

CFMW-057-GW 

CFMW-057a-GW 

~ 
W\:) \;3;;>.,= c ~ 
w c....s 
w 
0 \.,) ,-?.;: '()~<="·"' ""), 

~ \..C..S 
w 
~ 
k 
~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-120477-1 

460-120477-2 

460-120477-3 

460-120477-4 

460-120477-6 

460-120477-7 

460-120477-8 

460-120477-9 

460-120477-10 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

I 

Notes: _______________________________________ _ 
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LDC #: 3>1~"1 VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:__l_orl_ 
Reviewer:~ 

2nd reviewer: o- / 
All circled elements are applicable to each sample. 

ID MatriY • -·· , List IT ALl 

\-C.... w 'f..t, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V. ~o, B. Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe. Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na. Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd. Ca, Cr, Co. Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co. Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se. Aa. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V. Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb. Mg, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Ag, Na. Tl, V. Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd. Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd. Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn. Ti, 

AI, Sb. As. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn. Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha. Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

r,FAA ~~ "h ~ "· "' r~ r. r, r, r, "' Ph "' "' >II I( '>< ~. >I< Tl \1 7, "' R "' Ti 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



VALIDATION FINDINGS CHECKLIST Page:_\_of Z.... 
Reviewer: ;3$? 

2nd Reviewer: ~ 

Method'Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holdinq times 
~ 

All technical holding times were met. 

Cooler temperature criteria was met. 
....-

II. ICP/MS Tune 

Were all isotopes in the tuninQ solution mass resolution within 0.1 amu? 
./ 

Were %RSD of isotopes in the tuning solution s5%? 
,..... 

Ill. Calibration 
....-

Were all instruments calibrated daily, each set-uo time? 
...... 

Were the proper number of standards used? 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 

120% for mercury} QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with everv samole in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation comoleteness worksheet. / 

V. ICP Interference Check Sample 

Were ICP interference check samples performed dailv? ...-
Were the ABsolution Percent recoveries I%Rl with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or ...-
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ...-
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).:;. 20% for 
/ waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were.::. 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratorv control samples 

Was an LCS anavlzed for this SDG? 
,.....-

Was an LCS analvzed oer extraction batch? 
,.....-

Were the LCS percent recoveries (%R) and relative percent difference (RPD) ,.....-
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 



VALIDATION FINDINGS CHECKLIST Page:_2of2. 
Reviewer:::;:::;> 

2nd Reviewer:~ 

Validation Area Yes No NA Findings/Comments 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) r 
of the intensit of the Internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis nerformed? / 

IX. JCP Serial Dilution 

Was an ICP serial di~~~ion an:iyzed if analyte concentrations were> SOX the MDL ---ICPli>100X the MDL ICP/MS? 

Were aiLD_ercent differences t%Dsl < 10%? ,..-

Was there evidence of negative interference? If yes, professional judgement will be / 
used to auaiit\1 the data. 

X Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. ./ 

XJ/1. Field blanks 

Field blanks were identified in this SDG. r 
Taroet analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 



LDC#:"b~~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R= Found x 100 
True 

Standard ID 

~OJ 
lTZD 

}:G'J 
\.'b~~'\ 

cc~ 
\'6'.'22.. 
Qo..) 
IS.::.C0 

Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I e:ecalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
\->,' ~-lo~\\..... ~~'- \.s:::;-z. '( ~ 

'-....) '-' 
CVAA (Initial calibration) 

~ L\,,%~\..... 'S. '-->6\ \ \..... "''\ktf. ~ 
~ 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ?~ 'SO • 1.::1""> \,)'\ \ '-' S-o~'-., l~'C>"'(.~ 
'---' 

CVAA (Contining calibration) ~ L\.:lU.."l~'-' S.<.....J",\'- q'S.(.?-

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
B:ef!cded 

%R 

\. ..:::Q_ "1-1?-.. 

Q..\o"(.~ 

\-c:::of'-~ 

C={,'S:"'I-~ 

I 

Page:iof_::,_ 
Reviewer: -;::1<::;::> 

2nd Reviewer: a = 

Acceptable 
(Y/N) 

~ 
_\ 

~ 

~ 

Commenffi:~======----------------------------------------------------------------------------------------------------------------
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LDC #: 'b 1'2..~"'\ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:lof~ 
Reviewer: '();::) 

2nd Reviewer: c, --
Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 1 00 
(S+D)I2 

Where, S =Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

-:5-C...'"::> ~~ 
t\.'..::,~ 
\__C'::, 
\S<.t)-\ 

~ 

\0 

0 

Where, I = Initial Sample Result (mgll) 
SDR = Serial Dilution Result (mgll) (Instrument Reading x 5) 

Found IS /I True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check c"'-- \ar\. ."S uo01....-- Zx::D ~ \.'-....-

Laboratory control sample ~ \. ''C)()'\ ...) ~ '--- \~'--.-

Matrix spike (SSR-SR) 

Duplicate 

ICP serial dilution 

I e:ecalc111ated I 
I %R/ RPD/%0 I 
\~-a '1': '?-

\ oc--;. '?---

Acceptable 
%R/RPO/%D (YIN) 

\DO"%~ ~ 
\. ocS'(_ 'E- \ ' 

I 

Commenffi:------------------------------------------------------------------------------------------------------------------------
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_\_of~ 
Reviewer: <:),Q 

2nd reviewer: ~ ,.-

R ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y. N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ (,__. -'\..,__'---->__._~:......:\'"'---------were recalculated and verified using the following 
equation: 

Concentration ~ (RD)(FVJ(Dil) 

RD 
FV ~ 

ln. Vol. :::: 
Dil 

# 

(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Samole ID 

\ 

-z... 
~ 
l\ 
s:: 
(tJ 

I 
(<, 
~ 

Recalculation: <--\_ ~ :7::,L.._ ~ \...- '-1:-'2_-::::. Cj_z::,, \a~~'--

~:::. '-\-~.:'::>-z_~'-.... 
€}1 \. :::. 2... ~ 

Reported Calculated 

Conc~;t~tion Concentration Ac~~ptable 
Analvte ( u l ( •Jc.l'-.. l YIN) 

~\ 
'-' " ~ ~0-So ""'to_<,.> 

p.,= @,S,S ~.:":;, 
t--)c,.._ ~~~ \U.\ 
~ I II "'" ~ 

c._, \.~ \ .:<:::, 
& 

\ '"" \-~ 
~~ ~~(_ (t,.-z-

\-\a... \."Slota \~ 
~~ \._'8;\oC> \~\."C)b ..._y 

Note: _______________________________________ _ 
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LDC Report# 37228F6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 26, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120477-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-053a-GW 460-120477-1 Water 09/19/16 
CFMW-045a-GW 460-120477-2 Water 09/19/16 
CFMW-EB6-AQ 460-120477-3 Water 09/19/16 
CFMW-050-GW 460-120477-4 Water 09/19/16 
CFMW-059a-GW 460-120477-6 Water 09/19/16 
CFMW-044a-GW 460-120477-7 Water 09/19/16 
CFMW-044b-GW 460-120477-8 Water 09/19/16 
CFMW-057-GW 460-120477-9 Water 09/19/16 
CFMW-057a-GW 460-120477-10 Water 09/19/16 
CFMW-053a-GWMS 460-120477-1 MS Water 09/19/16 
CFMW-053a-GWMSD 460-120477-1MSD Water 09/19/16 
CFMW-053a-GWDUP 460-120477-1DUP Water 09/19/16 
CFMW-045a-GWMS 460-120477-2MS Water 09/19/16 
CFMW-045a-GWMSD 460-120477 -2MSD Water 09/19/16 
CFMW-059a-GWMS 460-120477-6MS Water 09/19/16 
CFMW-059a-GWMSD 460-120477-6MSD Water 09/19/16 
CFMW-044b-GWMS 460-120477-SMS Water 09/19/16 
CFMW-044b-GWMSD 460-120477 -8MSD Water 09/19/16 
CFMW-044b-GWDUP 460-120477-SDUP Water 09/19/16 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\3722BF6_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB6-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD(%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-059a-GWMS/MSD Orthophosphate as P 0 (90-110) 0(90-110) R (all non-detects) A 
(CFMW-053a-GW 
CFMW-045a-GW 
CFMW-050-GW 
CFMW-059a-GW 
CFMW-044a-GW 
CFMW-044b-GW 
CFMW-057-GW 
CFMW-057a-GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

4 
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VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. 

Due to MS/MSD %R, data were rejected in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Based upon the data validation all other results are considered valid and 
usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120477-1 

I Sam(?:le I Anal~te I Flag I A orP I Reason 

CFMW-053a-GW Orthophosphate as P R (all non-detects) A Matrix spike/Matrix spike 
CFMW-045a-GW duplicate (%R) 
CFMW-050-GW 
CFMW-059a-GW 
CFMW-044a-GW 
CFMW-044b-GW 
CFMW-057-GW 
CFMW-057a-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-120477-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120477-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37228F6 
SDG #: 460-120477-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: \S>\z;<;\1\d 
Page:__l_ofL 

Reviewer: :h§> 
2nd Reviewer: e-· / 

METHOD: (Analyte) Alkalinit SM2320B Ammonia EPA Method 350.1 Chloride Fluoride Sulfate EPA Method 
300.0), Total Cyanide (EPA Method 335.4), Hardness ( M2340C), Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540Cl. 
TSS CSM2540Dl I bl(l)"" -I? (E.." A, ~c;r 4"0S;l0 P..') 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

XI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

I ~alidation A[ea 

Samote receiot/Technical holdinQ times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Samole result verification 

nvo~rr. 
,, 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-053a-GW 

CFMW-045a-GW 

CFMW-EB6-AQ 

CFMW-050-GW 

CFMW-059a-GW 

CFMW-044a-GW 

CFMW-044b-GW 

CFMW-057 -GW 

CFMW-057a-GW 

CFMW-053a-GWMS 

CFMW-053a-GWMSD 

CFMW-053a-GWDUP 

CFMW-045a-GWMS 

CFMW-045a-GWMSD 

CFMW-059a-GWMS 

CFMW-059a-GWMSD 

I I Comments 

~ q\,"\\~ 
~ 
~ 
D-. 

1--)V ~::::.(_~ 

S\0 -k.S,.\Q;:: ~ l~ 

~ \>V? 
~ t.c.s.\'9 ~-S~ 
if') 

~ 
~ 

NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-120477-1 

460-120477-2 

460-120477-3 

460-120477-4 

460-120477-6 

460-120477-7 

460-120477-8 

460-120477-9 

460-120477-10 

~~-'L 460-120477-1MS 

~ 460-120477-1MSD 

'\.'>S 460-120477-1DUP 

~"' 460-120477-2MS 

.j__ 
460-120477-2MSD 

()'(0'-\ 460-120477-6MS 

~- 460-120477 -6MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

L:\Roux Associates\Columbia Falls\37228F6W.wpd 1 
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LDC#: 37228F6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-120477-1 Level IV 
Laboratory: Test America. Inc. 

Date: (o[e:s:.\vo 

Page:'2-0tZ 
Reviewer: -z>O 

2nd Reviewer: __ _ 

METHOD: (Analyte) Alkalinity (SM2320Bl. Ammonia-N (EPA Method 350.1 l. Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4), Hardness (SM2340Cl. Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540C), 
TSS (SM2540Dl 

Client ID LabiD Matrix Date 

17 CFMW-044b-GWMS c_·,.._) 460-120477-BMS Water 09/19/16 

18 CFMW-044b-GWMSD ~ 460-120477-BMSD Water 09/19/16 

19 CFMW-044b-GWDUP ~"A 460-120477-BDUP Water 09/19/16 

20 

21 

22 

23 

,. 
Notes. _______________________________________ _ 
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LDC #: b"J?:Zss.\::0 VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method vo (, .,. ) 
Validation Area Yes No 

I. Technical holdina times 

All technical holding times were met. 
/ 

Cooler temperature criteria was met. 
/ 

II. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the orooer number of standards used? 
,..... 

Were all initial calibration correlation coefficients> 0.995? 
, 

Were all initial and continuing calibriltion verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as reQuired? (Level IV onlvl / 

Were balance checks performed as reauired? (Level IV onlv) / 

/11. Blanks 

Was a method blank associated with everv sample in this SDG? 
r 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duolicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) _:: 20% for / waters and_:: 35% for soil samples? A control limit of_:: CRDL(.:: 2X CRDL for soil) 
was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? r 
...-

Was an LCS analvzed cer extraction batch? 

Were the LCS percent recoveries (%R) and re~~tive percent difference (RPD) ,... 
within the 80-120% 185·115% for Method 300.0 QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PEl samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

/ 

Page: l of 2... 
Reviewer~ 

2nd Reviewer:~-==--

Findings/Comments 



LDC#: 'bY~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample_ Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits< RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. 
/ 

Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 

Target analvtes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

Page:'Z.efZ. 
Reviewer: 2::."0 

2nd Reviewer: tl=- .c 

Findings/Comments 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

-•·. rn ,.._ 

pH 'T[;s ~1'-F' NO, NO, '86, o-Po, 7\lk eN 'NH, TKN Toe Cr6+ c1o, 

pH TDS Cl F N03 NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

PH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO NO, SO, 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F N03 NO SO 0-PO Alk CN NH3 TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO_,_ SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CI04 

I pH TDS Cl F NO NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO NO, SO, 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F N03 NO SO 0-PO Alk CN NH3 TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I PH TDS Cl F NQ3 NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F N03 NO, SO 0-PO Alk CN NH3 TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I nH Tn!': r.r F NO. NO. _SO. 0-PO. Alk C:N NH. TKN TOr. C:rR+ C":IO. 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: ();;;;;;-> 

Comments: ___________________________________ _ 
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LDC #: 37228F6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

'<'ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_Lof_l_ 

Reviewer: 3\L? 
2nd Reviewer: o,____ 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
if'N N/A Were all duplicate sample relative percent differences (RPD):::. 20% for samples? 
~,.!:VEL IV ONLY: (Jt N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

EE MS MSD 
"n .. , . ..... ~. • • I>Pn II . ,;fo\ 

15/16 w OP04-P 0 (90-110) 0(90-110) 1-2, 4-9 -::::s·\1?--\ t:>.. (_~ 

Comments: EB not associated (different matrix) 

37228F6.wpd 



LDC#: 'b]'l.;:&B::J Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:~ of~ 
Reviewer:~ 

Method: lnorganics, Method 3eo .- ~ 
2nd Reviewer:~ 

The correlation coefficient (r) for the calibration of ~ was recalculated.Calibration date: ~ \ "2.1.\ ''-.0 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

:ili-J ('L-""-~ 
Calibration verification 

_}C\) \\.'."D'S 
Calibration verification 

jDJ l s'.c€:, 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

s3 
c~ 

s4 

s5 

s6 

s7 

~ 
~ o.ztk,~''--

1-JJ-g,)t-XJz-t-l 0.0...1'6~'-

r0t-\':, z,,,~'--

Found = concentration of each analyte measured in the analysis of the ICY or CCV solution 

True = concentration of each analyte in the ICY or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r orr' r orr' (Y/N) 

0 -0.0296 

0.01 0.518 0.99937 0.99990 

0.025 1.24 ~ 0.05 2.45 

0.1 4.87 

0.2 9.65 

0.4 18.4 

'-'--'"""-
~ (), ?.- vv••N- l~~/.? ( \:J"S i'_ f.-

\ 1/\11~'-.-- ~~.:V?- q<zs.r,~ 
\ 

2~'- lok:>'/-f-. \a<of-l?-... ~ 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results.'---------------------------------------------

~~~~ 



LDC #: 3)2;:C6~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~of.i_ 
Reviewer: :::>0 

2nd Reviewer: Q -

METHOD: lnorganics, Method ~ ~'\ 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-01 x 100 Where, 
(S+D)/2 

SampleiO Type of Analysis 

LC-S Laboratory control sample 

\\',oD 

~'S 
Matrix sp.lke sample 

\U.x0 

vJ? Duplicate sample 

\"\ ~ "';)'\ 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found I 5 True/ 0 
Element (units) (units) 

~"""~S') 1::;.\l..-000 1\"\0c:D 
....;~'-.. \..)~'-.-

(SSR-SR) 

1-JO,.\ ~Oz.;- t-J \\o'-~\L.- loDOv~\'-

''V'S 'Z..-'7,\...i,Q ~\... l:Z .... ~O~'-

I Rec:alc1llated 

II 
B:eeatted 

I I 
Acceptable 

%R/RPD %R/RPO (YIN) 

~~~%.Y,~ 0..'\~c/:~- ~ 

\\. '() o/_ ~ \\0~/_ ~ 

1>/.,{-~ -s-r.~cv 0; 

Comments:===---=-------------------------------------------------------------------------------------------------------

TOTCLC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ~S> ..- ~,-eC 

Page:___lof~ 
Reviewer: ·39 

2nd reviewer: C z 

9J?ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
M N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for G '\ 2:::::o '-\; 
recalculated and verified using the following equation: 

reported with a positive detect were 

Concentration= ( _ '\ Recalculation: I. '2-S,'""O- (- 4 "":>"-1'2..\ :Tco-0 ,......,..,.,....""' p.., - - \..1; 'S,. 0, '£\ . '\ '\ '-;J \ -) l '-VV ____:! 

< ""'"" c'-\ '~l.o\. I -y \ vv-...,. -::o \ ~1. o 
...._) u~\0 

Reported Calculated 
Concentration Concentration Acceptable 

# Samole ID Analyte (I.A\Ll (v_. I\....) cY/N) 

\ .SO't \S-1~ \.~0 '-\ 
2.. Ct---J '56-o ~-\ ~ 
l.lr N 0-;. \ ~-ct! -}'-) ~~ b\J\ _'--\ 
s t--..)~,._ z ... q -z. \. \ 
\0 ~a..,.~<;S l\oa,.r::DO LI:CfEcOO 

I A...\~~.A.+. \-:sz..coC> \~?o<::::>c::> 

8 \SS. 
-.._) 

\. \ -0... \f\1\'\ \ \...- \\ ~ \(VI"\\'-

~ \y~ \1~~\\.. \1'60~\'-

2> c...~ -z. ,<t, '-' 
'2...-~ ',, 

Note: ____________________________________ _ 

RECALC.6 



LDC Report# 37228G1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120581-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-020-GW 460-120581-10 Water 09/20/16 
Trip Blank 460-120581-11 Water 09/20/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination ((1) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

09/21116 Bromomethane 27.8 All samples in SDG UJ (all non-detects) A 
(ICV-13) 160·120581-1 

09/21/16 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 31.1 All samples in SDG NA -
(ICV-13) Acetone 33.4 160·120581-1 

Cyclohexane 32.3 
Methyl cychlohexane 22.7 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

4 
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Associated 
Date Compound %0 Samples Flag A or P 

09/26/16 Dichlorodifluoromethane 23.2 Trip Blank UJ (all non-detects) A 
(11 :05) Bromomethane 38.6 

Chloroethane 23.2 

09/26/16 Bromomethane 27.4 CFMW-020-GW UJ (all non-detects) A 
(22:32) 

09/26/16 Cyclohexane 20.5 CFMW-020-GW NA -
(22:32) Methyl cychlohexane 20.3 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

5 
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XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration %0, data were qualified as estimated in two 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-120581-1 

I Sample I Compound I Fla9 I AorP 

CFMW-020-GW Bromomethane UJ (all non-detects) A 
Trip Blank 

Trip Blank Dichlorodifluoromethane UJ (all non-detects) A 
Bromomethane 
Chloroethane 

CFMW-020-GW Bromomethane UJ (all non-detects) A 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration 
verification (%0) 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-120581-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-120581-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37228G1 

SDG #: 460-120581-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B) 

Date: ;ok~j;~ 
Page:_l.of_! 

Reviewer: P7 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

11/ 

2 I 
3 

4 

5 

6 

7 

8 

lo 

I llalidaticn Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrooate soikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-020-GW 

Trio Blank 

Notes. 

I I Comments 

A1A. 
A 

A ,.svJ Q/Q ~V ;. IS /"W (Y \cV L. 'J.D 
~ 

A 
tlO il>-= 
I>. 
~ c_,S 

A ~10 
~ 
6... 
A 
A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

I 

.,__..--

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

Lab ID 

460-120581-10 

460-120581-11 

c.c¥ ~ z.o 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/20/16 

Water 09/20116 

L:\Roux Associates\Columbia Falls\37228G1 W.wpd 1 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:___c_ot~ 
Reviewer: c-1 . 

2nd Reviewer:~ 

SW 846 Method 

Level IV checklist_8260B_rev01.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

a matrix spike (MS) and matrix spike duplicate (MSD} analyzed for each 
in this SDG? If no, indicate which matrix does not have an associated 

Soil/ Water. 

the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

Level IV checklist_8260B_rev01.wpd 

Page:~of~ 
Reviewer: !"'7 

2nd Reviewer:~ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA - ~ -- -

A. Chloromethane M. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3·Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane 00. Chlorobenzene DOD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide ·GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1,1~Dichloroethane II. 2~Chloroethylvinyl ether Ill. n~Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dlchlorodifluoromethane JJJ. 1,2~Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3~Dimethyl pentane 

L. 1 ,2~Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexach\orobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo~3-ch\oropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trich\orobenzene 0000.1, 1-Difluoroethane 01. 3-Methy\pentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q, 1 ,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethy\pentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xy\enes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

s. Trichloroethane SS. 1, 3-Dich\oropropane SSS. a-Xylene SSSS. Cyclohexane 81. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TIT. 1, 1,2-Trichloro-1,2,2-trifluoroethane TITT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1,1,2-Tetrachtoroethane UUU. 1,2-Dich\orotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 
I 

V. Benzene W. lsopropylbenzene VW. 4-Ethylto/uene VI/IN. Methyl methacrylate V1. 2-Methylnaphtha\ene 
I 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trich/oropropane XXX. Di-isopropy/ ether XXXX. cis·1,4-Dichloro-2·butene X1. 1,2,3-Trimethylbenzene 

Y. 4~ethyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1 ,4-Dichloro--2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 
I 

COMPNDL_ VOA_Long lislwpd 



LOG#: <¢/?-"Z.Bq J 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

I'll l'tr_!"'\ VVO~ Qll 1111~10.1 VCliiUIQLIVII '1<;;;1111'-'CHIVII o:ILQIIUO.I\,.1 O.IIOIJ"'-V\.1 CULVL oo:;O.VII 1....,0\L.. lVI CQVII III>:IUUI!It:;:IIL: 

y~ t>I/A Were all %0 within the validation criteria of s20 %0? 

Finding %0 
# Date Standard 10 Compound (Limit: <20.0%1 Associated Samples 

~~~\\<-- \C.V-1~ ~ ~1.13 ,6-\\ 

+ 
., 

_TTT ? 1- I 
-T _F ~?A 
1-t 77C:.7 ~2..· ~ 

~ TTT_T' -z-.J.-.7 J 

L__ 

ICVvoa.wpd 

Page:~of_/ 
Reviewer: FT 

2nd Reviewer: ~ 

Qualifications 

~ -;v,.J I A c:ol)~-o.~\0 

\+~/A 
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LOG#: 37~"2-86/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Page:_lof~ 
Reviewer:---'--FT_,___,~_ 

2nd Reviewer: .5:. 
METHOD: GC/MS VOA (EPA SW 846 Method 82608) -.. 

&
ase see quauncat1ons oe1ow ror au questions answerea "N". Not app11ca01e questions are 10ennnea as ""N/A"". 
N N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
N. N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 

Y J(J )N/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

~ ~"2.((;/\l.o ~-~~ ._lJ :J .. ."o .. ~ Aol #-J., _\-/11\J/A (t-JOl 
- : 0'6"""" ~ 3 8. (/; \Ill\\? 'tt..O- ~"\ v il:;~ '- / 
- 0 ?-"t> . ').. v if 

- "lh41\ Lo l!..CN- \"?:::> ~ ;~..l-4 ~ \, ...l- /..U/A ( I'ID 
;- ~:-....v e,<;,-;,:, ").{Q-S' M9> o.~~..o~-.,"':>,o':ll3 ..Ji~/A. ' / 
-;- TTIT -w· ?> .\, .V -
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we#: .a 7 z213 6j / 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: -~~ / 

Reviewer: FT 

2nd Reviewer:-----'-~~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 OOstd) 

I CAL 9/21/2016 M 0.2669 

GCMS13 c 0.4765 

cc 1.6295 

JJJ 1.4544 

Where: 

Recalculated 

(RRF 20/1 OOstd) 

0.2669 

0.4765 

1.6295 

1.4544 

Ax= Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2822 0.2822 11.6 

0.5021 0.5021 5.7 

1.6457 1.6457 9.8 

1.4200 1.4200 6.4 

Recalculated 

%RSD 

11.6 

5.7 

9.8 

6.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

09211613 



LDC #: .3 ?:J-2. ~q I VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: a;::. 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C0)/(A1,)(C,) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~= Area of compound, As= Area of associated internal standard 
ex= Concentration of compound, ~s = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound !Reference internal Standard\ !initial\ fCC) fCC\ 

1 wJ 9 1-z,(, h !, 1.-\ (IS1) 0. ")101/}~ o. '2.0JI9 0.2(,o/9 

r / c., (152) Q. );'() :2- ) 0. 5'Z- ~ -=? 0. s;. 1-tj 3 
].0~ u_., (IS3\ \. b'\::>""7 ].(o'?'J..- lo(,,'J;v' 

--\-..\ ~ (IS4) 1-if~<J 0 i. ~ ?> ) I· <f ~ I 
IIR5\ 

2 (IS1) 

(IS2) 

(153) 

(154) 

(155\ 

3 

1

4

1 I I IE31 I 
l 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

..;-. I ~.I 
q . tf 't4 
o.'i o.~ 

o.~ f).<} 

' 

II I I 
ll l I 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer. _ __.__,_C._...../"_ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: I 
Surrogate 

Spiked 

Dibromofluoromethane t;V.(J 

1,2-Dichloroethane-d4 

Toluene-de 

Bromofluorobenzene y 

S I ID ample : 

Surrogate 
l>~iked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample I D : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample : 

Surrogate 
Soiked 

Dibromofluoromethane 

1 ,2-Dich/oroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID amp1e : 

Surrogate 
l>~lked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

4'11 · I "'llti 

5'1·? IO"';> 
H·l "\II 
5\· 0 10'2--

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

"'!~ 0 

r.o3 
'4./., 
roY J 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3 7'J.-;; 8'9 I 

METHOD: GC/MS VOA (EPA Method 82606) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: S 

~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSG/SA 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) 

LCS ID: l4b &.\b()- ?'j?-9Jf? 

1-Dichloroethene 

Trichloroethane 

Chlorobenzene 

Where: SSG= Spiked sample concentration 
SA = Spike added 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

S" 
0 

--"J.Q.b -A:>-'J 

'J..O.'i! 

0 

.;--

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: 3 7 "2-2 86/ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: C o/ 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N/A Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = f&){I,]{DF] Example: 
(1\,)(RRF)(V,)(%5) 

l.C...'=> ~- 2"''P-~ ~ A. = Area of the characteristic ion (EICP) for the Sample I.D. - To 
compound to be measured 

A. = Area of the characteristic ion (EJCP) for the specific 
internal standard 

,;L ~ '1 "\'Tq- (qo) 
I, = Amount of internal standard added in nanograms Cone.= 

(ng) ~:t -2- ltu t:1 ( 1. "''+ s1) 
RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

l'l0 /L Df = Dilution factor. lA<r 
%8 = Percent solids, applicable to soils and solid matrices 

only. 

Reported Calculated 
Concentration Concentration 

# SarJiple ID Compound ( ) _j_ )_ Qualification 

RECALC.1.wpd 



LDC Report# 37228G2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120581-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-020-GW 460-120581-10 Water 09/20/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the requ!red frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Fla~ AorP 

09/23/16 Hexachlorocyclopentadiene 22.9 All samples in SDG NA -
4-Nitrophenol 34.0 460-120581-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

4 
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VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-120581-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-120581-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-120581-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37228G2a VALIDATION COMPLETENESS WORKSHEET Date: fO~t/;h 
Page:J_of--1--:. SDG #: 460-120581-1 Level IV 

Laboratory: Test America Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270D) 

Reviewer:_M 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

R 

I ltalidaticn A[ea 

SafTlf?_le receiot/Technicat hotdinq times 

GC/MS lnstrument_performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-020-GW 

Notes· 

I I 
A1A 

6.. 
A1.A • /o 
~._._) 

6. 
1\1 
~ 
N Q...~ 

~ ID.l:> 

1J 
A 
A 
A. 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37228G2aW.wpd 1 

Comments 

~\) ..... 20 

ID 

, 

D = Duplicate 
TB =Trip blank 

{}/ 

EB = Equipment blank 

LabiD 

460-120581-10 

\OJ A.,3Q 

cu./~ ~ 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/20116 

I 



VALIDATION FINDINGS CHECKLIST Page:_Lof_:?-
Reviewer: E7 

2nd Reviewer: 1 ~'?,........-----

2 or more base neutral or acid surrogates were outside QC limits, was a 

2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS CHECKLIST Page: -z--- of .,.... 
Reviewer: F'1 

2nd Reviewer:~ 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl·phenyl ether FFF. Di-n-octylphthalate YYY. 2,3,5-Trtmethylnaphthalene 

B. Bis (2-chloroethy\) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methy\phenol 00. 4-Nitroaniline HHH. Benzo{k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-0ichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo{a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 ,4-Dichlorobenzene X Hexachlorocyclopentadlene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1 ,2,3-cd)pyrene ecce, Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK DibenzJa,h)anthracene DODD. cis/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chioronaphthalene TT. Pentachlorophenol MMM. Bls(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol 88. 2-Nitroaniline UU. Phenanthrene NNN. Aniline GGGG. C3D-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ, Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. F/uoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LLLL Benzaldehyde 

o. 2,4-Dimethy/phenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol 888. 3,3'-0ichlorobenzidine UUU.Benzo{b)thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Oibenzofuran CCC. Benzo(a)anthracene WV.Benzonaphthothlophene 0000. 

R. 1,2,4-Trichlorobenzene KK 2,4-Dinitrotoluene DOD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL. Dlethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_SVOA.wpd 



LDC #: 0 l '2. "Z. B<::j d- "---' 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

• ,. 1'11/F"\ \1\I'Qi:;) Cl VULLUIIUIIIl:J .... CUlloJICUIVII .;>~Qli\,U::'liU Clllc:l.IJ"-t:a.l Q~ I'I:<Cl_,\ VII'-''"' WY<;;;;LJ 1"- IIVUI>:t VI ;;:>QIIIjJII:;;; CUICliJ>:lll;:) lUI CCll,ll III.,UUIIICIIl! 

~N N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y{N N/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

fl- I 'I 12-blllo ceN - '+ X. »4 AI) 
I± ~~"' _1: T -.,<j.,Q .\I 

• ~ 

--- --·-

CONCAL.wpd 

Page:_.Lof___.! 
Reviewer: FT 

2nd Reviewer: c,__ 

Qualifications 

_\ T M.!v/A 1\J 0 ) 
.~ \ ./ 



LDC #: 2i1 '2---v'5 q C).. ..__, 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_;;;f_/ 
Reviewer: FT 

2nd Reviewer: g 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

-

Calibration 

# Standard ID Date Compound 

I CAL 9/16/2016 A 

gcms4 M 

GG 
uu 
EEE 
Ill 

-

Reported 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Where: 

Recalculated 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4076 1.4076 9.6 

0.8284 0.8284 16.7 

1.0136 1.0136 7.0 

0.9792 0.9792 18.2 

0.8680 0.8680 13.6 

1.0483 1.0483 5.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

9.6 

16.7 

7.0 

18.2 

13.6 

5.4 



LOC #: '?J ]2 YtJ q )-ct._; VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,J(C.)/(A.)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A;..= Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date (Initial) (CC) (CC) 

1 oo.;A "1'2 :!>\ llo {::, (1st IS) \.'-\01(.:. \.3C:Oo.J. 1-""WY. 
N\ (2""1S) o.~zat O:t-~>1 l -o:-Jo=!-l bSO"'\ 
~q (3"1S) I· 0\3C... 1-o IB \·0\ 'B 
t.\11\ (4.1S) o. "t191-- o."'l"tr~ D."\")?"') 
BE'f" (5• IS) ()_ ~fJtJ 0·~04- 0 - 'i4:, 0 (,p 

r .1-J- rs• IS\ 1-04 ~ ""'::> I· o 1'0 1-o 1 't'"J 

2 11<1 .~, 

(2"" IS) 

(3" IS) 

(4.1S) 

(5• IS) 

rs• ISl 

3 11st IS\ 

(2""1S) 

(3"1S) 

(4.1S) 

(5.., IS) 

ra• ISl 

II Reported I Recalculated 

I %0 %0 
I 

":6· 3 ·I 
ll·O 1\·0 
o, 4- lJ,!f 
14 rA' 

0 ·"' 
O."'J 

.2_."') 2 ·9 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivo/atiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: G=-----

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS • 100 

Samp/eiD: ~\ 

Surrogate 
Soiked 

Nitrobenzene-d5 10·0 

2-Fiuorobiphenyl 

Terphen~-d14 

Phenol-dS 

2-Fiuorophenol 

2, 4,6-T ribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SampleiD: 

Surrogate 
Spiked 

Nitrobenzene·d5 

2·Fiuorobiphenyl 

Terphenyl·d14 

Phenol·d5 

2·Fiuorophenol 

2,4,6·Tribromophenol 

2-Chlorophenol·d4 

1 ,2-Dichlorobenzene--d4 

S I ID ample : 

Surrogate 
ll11iked 

Nitrobenzene.(j5 

2-Fluoroblphenyl 

Terpheny!·d14 

Phenol·d5 

2·Fiuoropheno! 

2,4,6·Tribromophenol 

2-Chlorophenol-d4 

1 , 2-Dichlorobenzene-d4 

SURRCALC.wod 

Where: SF= Surrogate Found 
SS -Surrogate Spiked -

Percent 
Surrogate Recovery 

Found Reported 

~.2> 1 'li3 
i.2Q '/,'},-

"'\·j3> "11 
~-'\£' b4 
S·llt> .s;; .. 
'6. 't) "b4 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

i_:, 0 

-t.r 
i1 
34 
g 

~ 1.1 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 37z-25 cq A- VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Reviewer: _IT Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 
2nd Reviewer: c. 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 • (SC/SA Where: SSG= Spike concentration 
SA = Spike added 

RPD = llCSC- lCSDC I* 2/(lCSC + lCSDC) lCSC = laboratory control sample concentration lCSDC = laboratory control sample duplicate concentration 

LCS/LCSD samples: l.cJ::> lo "\Jeo - "P3 2- \>--:-\ 

Spike Spike I ---~ I cs II . I csn II I CSII csn II 
Add~d Concentra!i.on I II II 11 , --... "--'"- II ( ~fl. ) ( 11\.~ll,-- PercentRecovery PercentRecovery RPDI 

Phenol •:: -~~~ ~~~~n II rkgr,~ ~~~;.~ II R;(;ed I ;z* [ R;r~rted I R~"i" II R~nrted I Recal41ated I 
- -

1_2>· '-' I 11· lP ll_:t?-- I '1"" II _~.,_j_ ~ _II ...? I : 
bP· t I fo~-~ II_ 1lS _I_ 1i<' II sol .. _ _I ~I _II t.1- I ~ 

II · ' u J-2>·1 1•1·1 II 9l I il 11-f'J I ~i II :3 I '2, 

ltl.. o \\.. 0 t6:v I l't"' II ,~ I "t~ II "'12:> I /3 II '.2- I :b 
Pyrene ~<;sV w l:b.L-\- I 7;;1..4 II '1P- _j__9v II "'1\ I ., I II I I 1 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sam ole Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT , 

2nd reviewer: 0/' 

z):_:,:= GC/M:e:~:~~(~;::e: r::~l::::a~c:~~t::)and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = fA)(I.)(V.lfDFl(2.0l Example: 
(A,)(RRF)(V,)(V1)(%S) 

t.\loO ~ "?>='\ -a.1S'-\ A, = Area of the characteristic ion (EICP) for the Samplei.D. L.C-b . . 
compound to be measured 

A,, = Area of the characteristic ion (EICP) for the specific 
internal standard 

cone.= \l1.lob6~ ( 'i£J {2-) {\oOO) I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract in milliliters (ml) or (~"' "LO "7:>) ( 1·~2--) (~ grams (g). 

v, = Volume of extract injected in microliters (ul) 

v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 2-€.s ~o-'v %S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC c/eanuo 

Reported Calculated 
Concentration Concentration 

# SampleiD Compound ( ) J.. ) Qualification 

RECALC.wpd 



LDC Report# 37228G4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 27, 2016 

Dissolved Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120581-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-003a-GW 460-120581-1 Water 09/20/16 
CFMW-011a-GW 460-120581-2 Water 09/20/16 
CFMW-019a-GW 460-120581-3 Water 09/20/16 
CFMW-056a-GW 460-120581-4 Water 09/20/16 
CFMW-EB7-AQ 460-120581-5 Water 09/20/16 
CFMW-056-GW 460-120581-6 Water 09/20/16 
CFMW-DUP3-GW 460-120581-7 Water 09/20/16 
CFMW-028a-GW 460-120581-8 Water 09/20/16 
CFMW-001-GW 460-120581-9 Water 09/20/16 
CFMW-020-GW 460-120581-10 Water 09/20/16 
CFMW-011a-GWMS 460-120581-2MS Water 09/20/16 
CFMW-011 a-GWDUP 460-120581-2DUP Water 09/20/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB7-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-011 a-GWMS, no data were qualified for Calcium, Magnesium, and Sodium 
percent recoveries (%R) outside the QC limits since the parent sample results were 
greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFMW-056-GW and CFMW-DUP3-GW were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (uo/L) 

Analyte CFMW-056-GW CFMW-DUP3-GW RPD (Limits) Flag AorP 

Barium 144 142 1 (<30) - -

Calcium 48700 49700 2 (<30) - -

Iron 516 514 0 (<30) - -

Magnesium 18700 19000 2 (S30) - -

Nitrogen 36.7 37.4 2 (S30) - -

Potassium 1570 1590 1 (S30) - -

Sodium 4100 4280 4 (S30) - -

Zinc 7.0U 7.1 1 (S30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Data Qualification Summary- SDG 460-120581-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG 460-
120581-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Field Blank Data Qualification Summary- SDG 460-120581-1 

No Sample Data Qualified in this SDG 
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LDC #: 37228G4a VALIDATION COMPLETENESS WORKSHEET Date: ! ol~\\.0 
Page:~of_ 

Reviewer: G~ 
2nd Reviewer: o,_,/" 

SDG #: 460-120581-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Dissolved Metals (EPA SW 846 Method 6020N7470A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation Area 

I. Sample receipt/Technical holding times 

II. ICP/MS Tune 

Ill. Instrument Calibration 

IV. ICP Interference Check Sample (ICS) Analysis 

V. Laboratory Blanks 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

i1d 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duolicate samole analvsis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

i "' oil 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-003a-GW 

CFMW-011 a-GW 

CFMW-019a-GW 

CFMW-056a-GW 

CFMW-EB7-AQ 

CFMW-056-GW 

CFMW-DUP3-GW 

CFMW-028a-GW 

CFMW-001-GW 

CFMW-020-GW 

CFMW-011 a-GWMS 

CFMW-011 a-GWDUP 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

4..\.\ 

~ 

Comments 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-120581-1 

460-120581-2 

460-120581-3 

460-120581-4 

460-120581-5 

460-120581-6 

460-120581-7 

460-120581-8 

460-120581-9 

460-120581-10 

460-120581-2MS 

460-120581-2DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Nctes. ______________________________________________________________________________ _ 

L:\Roux Associates\Columbia Falls\37228G4aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical hold ina times were met. 
,..-

Cooler temperature criteria was met. 
,..-

II. /CPIMS Tune 

Were all isotopes in the tunina solution mass resolution within 0.1 amu? 
/ 

Were %RSD of isotopes in the tuning solution :s:5%? / 

Ill. Calibration 

Were all instruments calibrated dailv, each set-uo time? 
r 

Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- r 
120% for mercurvl QC limits? 

Were all initial calibration correlation coefficients > 0.995? r 

IV. Blanks 

Was a method blank associated with everv samcle in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / validation completeness worksheet. 

V. /CP Interference Check Samole 

Were ICP interference check samples performed daily? / 

Were the ABsolution percent recoveries (%Rl with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/Water. 

Were the MS/MSD percent recoveries {%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD):; 20% for 
waters and.::. 35% for soil samples? A control limit of+/- RL{+/-2X RL for soil) was / 
used for samples that were.::. 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed ner extraction batch? r 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 

MET-SW 2010.wod version 1.0 

NA 

Page:_lof ·z._ 
Reviewer: ,30 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST Page:~fZ. 
Reviewer: Q.O 

2nd Reviewer:~ 

Validation Area Yes No NA Findings/Comments 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
of the intensiiv of the internal standard in the associated initial calibration? r 
If the %Rs were outside the criteria was a reanai'Jsis oerformed? r 

IX /CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL / 

ICP\/>100X the MDLIICP/MS\? 

Were all oercent differences (%0s) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. 
/ 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. ~ 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Taraet analvtes were detected In the field blanks. / 

MET-SW_2014.wpd version 1.0 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:__s,ot_\_ 
Reviewer: '0Q 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

lsamole ID A ·'··•· List IT ALl 

\-\O w Vp;i, Sb, As, Ba, Be, Cd. Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Z~ Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M , Mn, Ha, Ni, K, Se, ,A,g, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~'..\.\-\7.. w VAl, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, zii) Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

A ,,, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

r::<=aa a1 <:h ao Ro RQ iOn tOo tOe iOn tOo <=Q Ph Mn Mn l-In "H I( <:Q an "'" Tl \1 7n Mn R <:n Tl 

Comments: Mercurv by CVAA if performed 

ELEMENTS.wpd 



LDC#: 37228G4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 OB/7000) 

!), t-J t-JA 

~ 
Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (ua/L) 

Analyte 6 7 

Barium 144 142 

Calcium 48700 49700 

Iron 516 514 

Magnesium 18700 19000 

Manganese 36.7 37.4 

Potassium 1570 1590 

Sodium 4100 4280 

Zinc 7.0U 7.1 

Page:~ofl_ 
Reviewer: :3. "V 

2nd Reviewer: W 

RPD Qual. 
(<30) (Parent Only} 

1 

2 

0 

2 

2 

1 

4 

1 

1\LD C FILES ERVE R\Va lid at1o n\F IE LD 
DUPLICATESIFD_inorganic\37228G4a.wpd 



LDC #; bi1Z~~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula; 

%R =Found x 100 
True 

Standard ID 

::iC-\l 
&"'--'=>\ 
~ 
\S-'--<;. 

(DJ 
L>, '.:c \. 

c.oJ 
\ ~-.og,. 

Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

'I eecalc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) 'I %R 

JCP (Initial calibration) 

ICP/MS (Initial calibration) 5b ~-~lo<;Gt\'- llco'->a._\,1.....- \. 0 0 -;_ 12---
'---l 

CVAA (Initial calibration) ~ ~ -~w-.\. '---' '6 ~'-- a.._y{_f?.--
'-.__) '---.) 

ICP (Continuing calibration) 

ICPIMS (Continuing calibration) 

!\"' -S,t:,_o:;;_ U:j\ I__ Sa'->~'- Colo'(.\?-
'-..) 

CVAA (Contining calibration) ~ 'S . \ 'Z.-\<-.)~ ~ s\.J~'-'- \.-a'?.-'/_?---
.______, 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eeecr:t.ed 

%R 

\_ G<;;> "'(, \?--

0..\<>(.,R._ 

\.06'/ \2---

\. C::::)Z-. Y.. ~ 

I 

Page:~ of~ 
Reviewer: ~<::;;:::, 

2nd Reviewer: 0 c:=-

Acceptable 
(Y'tN) 

I 

~ 
~ 

~ 
4 

Commenffi: ________________________________________________________________________________________________________________ __ 

calclc.4sw.wpd 



LDC #: <bl£:l.&o~c... VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~of~ 
Reviewer: c;_<y 

2nd Reviewer: Q, 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R= Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)I2 

Where, S = Original sample concentration 
D =Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

;:....C..S ~ 
0'_3,""2-

u:--s 
\ \;,.'.:l ... "\ 

r-'-> 
1.\'::z...s 
O...R 
l.t'-'30 
~£?--
U' ... U..\ 

Where, I = Initial Sample Result (mgiL) 
SDR = Serial Dilution Result (mgiL) (Instrument Reading x 5) 

Found/SII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check v -z.o \ -%v"' \ '-' ~0 0,'\.'-'--
'-' 

\ '\.)~'--.--Laboratory control sample ~, \-\\ lo ~\-.._... 

Matrix spike (SSR-SR) 

'?~ \0 .7-""- V'\\. '--- \() '-"~'-
~ 

Duplicate t'\'1". tl.\ ,\ ''"'"'\. L.-
\.~~~ \'----' 

~ 

JCP serial dilution ~ ZS\o'-'A''--- z.~ 'S.'S:, '= '-A'---

I B:ecalc11lated I 
I %R/ RPD/%0 I 

lO\. (-'?-

\\'6~(. ~ 

\.CSb('.~ 

1:::>1~~0 

2. -'2-1.\J 

Acceptable 
%R/RPD/%D (YIN) 

\.-o\.~1-K ~ 
\\~'/_ ~ \ 

~~~-~-~ 

bY-.~ 

Z:Z--'1~ }, 
Commenrn: __________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~ of~ 
Reviewer: Z>s::> 

2nd reviewer: r 

!7-lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
I~ N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for _ _,(_\.._'==>~'----~'----'~'----------- were recalculated and verified using the following 
equation: 

Concentration = <RDHFV)(Di!) 
(ln. Vol.) 

Recalculation: llo ,%""-. "'{. z....= 'S 'S , ~ ~ \...__ 

RD = 
FV = 

Raw data concentration ~-= \Ia_ '&"'\ ~ '---
Final volume (ml) f""\. _ 

ln. Vol. 
Dil = 

# 

Initial volume (ml) or weight (G) V ,\. - Z
Dilution factor 

Sample ID Analvte 

\ ~ 
z_ k 
~ ~ 
L\ c.:,__ 

s ex:. 
c.o ~ 

I lv\c,. 

'B:, ~ 
~ \-..Jo,. 
1.:() t-'\.\.1\. 

Reported Calculated 
Concentration Concentration 

. ("".l\.. ) (UALL) 

&~:& 7:,--s. ":b 
~~ 'f..::S 
~~ Sfo,'\ 
t>r. \iS.IGCCC=> 

Uo \, lo 

S\lo S\\.0 

\a. \'\c:r:::::o 
'6Zbn ?- ~ 

Ia?. ~ a~o 

3\-S. :SI~ 

Acceptable 
(Y/N) 

~ 

0r 

Note: _______________________________________ _ 
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LDC Report# 37228G6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 26, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120581-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-003a-GW 460-120581-1 Water 09/20/16 
CFMW-011a-GW 460-120581-2 Water 09/20/16 
CFMW-019a-GW 460-120581-3 Water 09/20/16 
CFMW-056a-GW 460-120581-4 Water 09/20/16 
CFMW-EB7-AQ 460-120581-5 Water 09/20/16 
CFMW-056-GW 460-120581-6 Water 09/20/16 
CFMW-DUP3-GW 460-120581-7 Water 09/20/16 
CFMW-028a-GW 460-120581-8 Water 09/20/16 
CFMW-001-GW 460-120581-9 Water 09/20/16 
CFMW-020-GW 460-120581-10 Water 09/20/16 
CFMW-003a-GWMS 460-120581-1 MS Water 09/20/16 
CFMW-003a-GWMSD 460-120581-1MSD Water 09/20/16 
CFMW-003a-GWDUP 460-120581-1 DUP Water 09/20/16 
CFMW-011 a-GWMS 460-120581-2MS Water 09/20/16 
CFMW-011 a-GWMSD 460-120581-2MSD Water 09/20/16 
CFMW-011 a-GWDUP 460-120581-2DUP Water 09/20/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB7-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB7-AQ 09/20/16 Chloride 152 ug/L CFMW-056-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analvte Concentration Concentration 

CFMW-056-GW Chloride 459 ug/L 459J+ ug/L 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

4 
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VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID RPD 
(Associated Samples} Analvte (Limits) Flag A orP 

CFMW-011 a-GWDUP Total suspended solids 7 (~5) J (all detects) A 
(CFMW-003a-GW 
CFMW-011 a-GW 
CFMW-019a-GW 
CFMW-056a-GW 
CFMW-056-GW 
CFMW-DUP3-GW 
CFMW-028a-GW 
CFMW-001-GW 
CFMW-020-GW) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFMW-056-GW and CFMW-DUP3-GW were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFMW-056-GW CFMW-DUP3-GW RPD (Limits) Flag A or P 

Sulfate 4530 ug/L 4430 ug/L 2 (~30) - -

Chloride 459 ug/L 386 ug/L 17 (~30) - -

Fluoride 138 ug/L 131 ug/L 5 (~30) - -

Hardness 202000 ug/L 202000 ug/L 0 (~30) - -

Alkalinity 206000 ug/L 206000 ug/L 0 (~30) - -

Total dissolved solids 222 mg/L 202 mg/L 9 (~30) - -

Total suspended solids 16.0 mg/L 17.4 mg/L 8 (~30) - -

5 
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Concentration 

Analyte CFMW-056-GW I CFMW-DUP3-GW RPD (Limits) Flag AorP 

I Ammonia I 
76.2 ug/L 

I 
80.9 ug/L 

I 
6 (S30) 

I 
-

I - I 
X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to DUP RPD, data were qualified as estimated in nine samples. 

Due to equipment blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120581-1 

I Sample I Anal~te I Flaa I A or P I Reason 

CFMW-003a-GW T a tal suspended solids J (all detects) A Duplicate sample analysis 
CFMW-011 a-GW (RPD) 
CFMW-019a-GW 
CFMW-056a-GW 
CFMW-056-GW 
CFMW-DUP3-GW 
CFMW-028a-GW 
CFMW-001-GW 
CFMW-020-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-120581-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120581-1 

Modified Final 
Sample Analvte Concentration A or P 

I CFMW-056-GW I Chloride I 
459J+ ug/L 

I 
A 

I 
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LDC #: 37228G6 
SDG #: 460-120581-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico Ama I I Ccmmects 

I. Sample receipt!Technical holdinQ times p._ '\_\'(c.\ \)o 

II Initial calibration (:::,._. 

Ill. Calibration verification ~ 
IV Laboralorv Blanks ~ 
v Field blanks 

s\J-__) 'C.. '6. ""-- (:-';. ') 

VI. Malrix Spike/Malrix Spike Duplicales f\ \J\S\. 'Q ::C.."' '' u G.~ \ I."';.") 
VII. Duplicale sample analysis C,u..J ~D 

k I c._':::,.\~ ' s,.~~ VIII. Laboralory conlrol samples "L 

IX. Field duplicales b\..0 ~"0. c (o '\. \ 

X. Sample result verification 

Yl In, oil ,, ,,, P--

Nole: A~ Acceplable ND = No compounds detected 
R = Rinsate 

D ~ Duplicale 
TB ~ Trip blank 

ss~source blank 
OTHER: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

N ~ Nol provided/applicable 
SW = See worksheet 

Client ID 

CFMW-003a-GW 

CFMW-011 a-GW 

CFMW-019a-GW 

CFMW-056a-GW 

CFMW-EB7-AQ 

CFMW-056-GW 

CFMW-DUP3-GW 

CFMW-028a-GW 

CFMW-001-GW 

CFMW-020-GW 

CFMW-003a-GWMS 

CFMW-003a-GWMSD 

CFMW-003a-GWDUP 

FB ~ Field blank 

\Jo \S'7 ""- \.'0"-, 

'&:f::, .. -o 

I 
.1 

CFMW-011 a-GWMS O,o'Qn~ ~1:>-0 & "\"":> ''2. N~k CJ1-> 

CFMW-011 a-GWMSD \ ~ ~ -.It 
CFMW-011 a-GWDUP """' J.~ 'P...\ 'C.- \~;\\)\ 

V:\LOGIN\Roux Associates\Columbia Falls\37228GBW.wpd 1 

EB ~ Equipmenl blank 

LabiD Matrix Date 

460-120581-1 Water 09/20/16 

460-120581-2 Water 09/20/16 

460-120581-3 Water 09/20/16 

460-120581-4 Water 09/20/16 

460-120581-5 Water 09/20/16 

460-120581-6 Water 09/20/16 

460-120581-7 Water 09/20/16 

460-120581-8 Water 09/20/16 

460-120581-9 Water 09/20/16 

460-120581-10 Water 09/20/16 

460-120581-1MS Water 09/20/16 

460-120581-1MSD Water 09/20/16 

460-120581-1 DUP Water 09/20/16 

460-120581-2MS Water 09/20/16 

460-120581-2MSD Water 09/20/16 

460-120581-2DUP Water 09/20/16 

I 



LDC #: ;z;yrz}\~ lo VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Methok W..<l 
Validation Area Yes No 

I. Technical holding times 

All technical holdinQ times were met. 
r 

Cooler temcerature criteria was met. ----
II. Calibration 

Were all instruments calibrated dailv, each set-uc time? 
.r 

Were the orocer number of standards used? 
r-

Were all initial calibration correlation coefficients > 0.995? --
Were all initial and continuing calibr8tion verification %Rs within the 90-110% QC 
limits? 

/ 

Were titrant checks performed as reouired? (level IV onlvl / 

Were balance checks performed as reauired? (Level IV onlvl / 

Ill. Blanks 

Was a method blank associated with everv samcle in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix soike duoticates and Duo/icates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75·125 QC limits? lithe sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .:': 20% for / 
waters and :;. 35% for soil samples? A control limit of:;. CRDL(:;. 2X CRDL for soil) 
was used for samples that were .:5 5X the CRDL, including when only one of the 
d~Riicate samPle values were< 5X the CRDL. 

V. Laboratorv control samples 

Was an LCS anavlzed for this SDG? 
/ 

Was an LCS analvzed cer extraction batch? -
Were the LCS percent recoveries (%R) and relative percent difference (RPD) [" 
within the 80·120% (85-115% for Method 300.0\ QC limits? 

VI. Reaional Quality Assurance and Qualitv Control 

Were performance evaluation (PEl samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETCwEPA_2010.wpd version 1.0 

NA 

r 

/ 

Page:_l_otL. 
Reviewer: o"V 

2nd Reviewer. (}-/' 

Findings/Comments 

. 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample. Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable r 
to /eve/ IV validation? 

Were detection limits < RL? 
,-

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. /' 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. r 
Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. r 
Target analytes were detected in the field blanks. r 

WETC-EPA_2010.wpd version 1.0 

NA 

Page:..Z,Of2.._ 
Reviewer: 'Z::>"V 

2nd Reviewer: tA~/ 

Findings/Comments 



LDC #: ;>")zt?<O\o VALIDATION FINDINGS WORKSHEET 
Sample Specific Analvsis Reference 

All circled methods are applicable to each sample. 

' rn ,... - _........... n. 

1 pH 'fos CJ 1 VNQ 8:0.. '0-EQ. AI~ Ct:J Ni::J. TKN TOC Cr6+ CIO ~ 

I pH TDSCI--;; N'Q:-NO, SOO:PO. 'Aik~ TKN TOC Cr6+ CIO ---.... _. 

I pH TDS 'elF N~O, \.g6, 0-£0 Alk C}l NH, TKN TOC Cr6+ CIO 

I pH TDS '(;,~,'sO.~ Alk CN NH, TKN TOC Cr6+ CIO .....-- --..,. 

pH tDS Cl F NO, NO, Yo.~ Aik CN NH, TKN TOC Cr6+ CI04 ....._ ----

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

PH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

'pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I nH Tn!'; r.r F NO. NO. !';0. 0-PO Alk r.N NH. TKN TOr. r.rR+ r.ro 

Page:_1 of_1_ 
Reviewer: JD 

2nd reviewer: c----: 

Comments: __________________________________ _ 
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LDC #: 37228G6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:..!d9&_ Associated sample units: ugll 
Sampling date: 09120116 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Page:~of~ 
Reviewer:~ 

2nd Reviewer: a._ 

' · · ' -· · · -lank I Rinsate I Other: .:lB) Associated Samples: 6 
I I H 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37228G6FB.wpd 



LDC #: 37228G6 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
8 ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_Lof~ 
Reviewer: ·;;::-§;:) 

2nd Reviewer: ~ 

(,.1'7'1-,':"N!-'/A'- Was a duplicate sample analyzed for each matrix in this SDG? 
-l...J.:!;.<!:lli/A'- Were all duplicate sample relative percent differences (RPD) :<:20% for water samples and:". 35% for soil samples? If no, see qualifications below. A control 

limit of ±_R.L. (±.2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

~ELIVONLY: 

N N/A Were recalculated results acce table? See Level IV Recalculation Worksheet for recalculations. 

IiI Date 

I 
Dll!;!licate 10 

I 
Mattix 

I 
Acal~e 

I e~o '' imits} I 
Diffe[ecce {I imits} 

I 
Associated Saml:!:les 

I 
C11alificatiocs 

I 
16 w TSS 7 (<5) 1-4, 6-10 J/UJ/A (del) 

Comments: ________________________________________________________________________________________________________________ _ 

37228G6DUP. wpd 



LDC#: 37228G6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration 

Analyte 6 7 RPD (<30) 

Sulfate 4530 (ug/L) 4430 (ug/L) 2 

Chloride 459 (ug/L) 386 (ug/L) 17 

Fluoride 138 (ug/L) 131 (ug/L) 5 

Hardness 202000 (ug/L) 202000 (ug/L) 0 

Alkalinity 206000 (ug/L) 206000 (ug/L) 0 

TDS 222 (mg/L) 202 (mg/L) g 

TSS 16.0 (mg/L) 17.4 (mg/L) 8 

Ammonia 76.2 (ug/L) 80.9 (ug/L) 6 

Page:...LoL 
Reviewer: Q.§2 

2nd Reviewer: (}-/' 

Qualification 
(Parent only) 
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LDC #: gl:Z.'Z.~\o Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:~ of~ 
Reviewer: =;:sD 

2nd Reviewer: 0 -

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of \.)\:1~ was recalculated.Calibration date: l o\ '2-\ \}a 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

_::<>0 \~~'5> 
Calibration verification 

:::sr:->J \'6--'-\-0 
Calibration verification 

_lC'-.) \'?_ '-~l 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

\---)1.:\~ s3 

s4 

s5 

s6 

\--lr.A-., 
N:,...,~ 

~-<=%~'--

c_0 D _U::>'6~'--

\.)~ \1-'Dz_-f.) 0."\.'e ·~'--

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r or r" r or r" (Y/N) 

0.0 914106 

0.1 2766909 0.9992 0.9992 

0.5 7115719 

~ 12926771 1 

2 22454106 

4 46523808 

,,~ 

~'--- lo~ Y.f?- \0~-yg_ 

(::,_?.~'- \:au..--;:~ \_ C>-\ r.: 'i2-

\~'-- ~ ""(,Q.._ C\_-'':J\. Y. K 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·------------------------------------------------



LOG #: 'b,J. 'Z2&.:,t;> 

METHOD: lnorganics, Method S,Oo ~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_l_of~ 
Reviewer: 0,"0 

2nd Reviewer: g,. 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-01 x 100 Where, 
(S+D)/2 

Sample ID l)'pe of Analysis 

l.L-~ Laboratory control sample 

-z;;* .. > 
\'-'-.S Matrix spike sample 

\ ~:.s.S' 
vv? Duplicate sample 

\ v:. ()~ 

S= 
D= 

Element 

G\ 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True/ D 
(units) 

\ S':::>O ~ L- \~~'-

(SSR-SR} 

0\)0'-\-\_7 -z:z_~~'--- Z-~~'-

\)) ~~'--- 27-\~'--
-

Comments: -k~ 

TOTCLC.6 

I Recah::1llated 

II 
Reported 

I I Acceptable 
%R/RPO %R/RPD (YIN) 

lG-z... ~( \?- l cr2-(. '? ~ 

(\\.Y~ o.,__,~r-~ 

~-(_~0 \YS ... '1.V -*-
~ 



METHOD: lnorganics, Method 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~of~ 
Reviewer:~ 

2nd reviewer:~ 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
y, N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for (__fc,) \:.1\J<::::..., reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = W c _ Wz._ : 0 . 0 z.:z.:z.. 
o,)CV 
~ ..,__, 

i.J-)c -- ""ll.~'\:"t,."'\-~\100-<---\ 
wz...::. '""l\ ~L.\t-:}'-oo~l 

# Sample ID 

\ 
-z__ 

---; 
~ 

s:: 
lt7 
I 
Q 
Q, 
\u 

Ana lyle 

\a"""""-" W 
\ I <. 

LC.,.'-, 

'101::\ ..... 
A\~-..-A·\~ 
L\ .-..J 

\;'V<>::, 
-s"> 

u .1. C...'-

f>.-,\~01..~ 

WO-.:.. i~o.:;:- 0 

Reported Calculated 
Concentration Concentration Acceptable 

(...l<\. \"\...) ( ~ .... I.'--) (Y/Nl 

-z..._\ 2.-\ -~ 
\~ ll 'iSDVO 

C\ \ ::---J Q,\.1 
\\~00 l\~000 

~~"2._. \ -s..z._ 
zz...--z._ 'iV'Q> \.... 2z:z_~\\..-

\[.~~\.... \ \ • <..l, ""'""' \ '-

L-' ~ 1010-cfX")l 

"" \C"">( ") 2oooou 
'<--'S'>o 1.:S.\,:::J \l,f 

Note: ___________________________________ _ 
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LDC Report# 37228H1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120664-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-049-GW 460-120664-1 Water 09/21/16 
CFMW-023-GW 460-120664-4 Water 09/21/16 
CFMW-007 -GW 460-120664-5 Water 09/21/16 
TRIP BLANK 460-120664-7 Water 09/21/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

09/24/16 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 35.1 All samples in SOG NA -
Cyclohexane 24.7 160-120664-1 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

4 
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Associated 
Date Compound %0 Samples Flag A orP 

09/26/16 Dichlorobromomethane 21.3 All samples in SDG UJ (all non-detects) A 
Chlorodibromomethane 33.6 160-120664-1 UJ (all non-detects) 
Bromoform 34.4 UJ (all non-detects) 
1 ,2-Dibromo-3-chloropropane 40.9 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R(Limits) Flag AorP 

LCS/D-460-3931 02 1 ,2-Dichloroethane . 75 (76-121) UJ (all non-detects) p 
(All samples in SDG Dichlorobromomethane . 75 (76-120) UJ (all non-detects) 
460-120664-1) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0 and LCS/LCSD %R, data were qualified as estimated 
in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-120664-1 

I Sam~le I Compound I Flag I A or P 

CFMW-049-GW Dichlorobromomethane UJ (all non-detects) A 
CFMW-023-GW Chlorodibromomethane UJ (all non-detects) 
CFMW-007 -GW Bromofonn UJ (all non-detects) 
TRIP BLANK 1 ,2-Dibromo-3-chloropropane UJ (all non-detects) 

CFMW-049-GW 1,2-Dichloroethane UJ (all non-detects) p 
CFMW-023-GW Dichlorobromomethane UJ (all non-detects) 
CFMW-007-GW 
TRIP BLANK 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Laboratory control samples 
(%R) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-120664-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-120664-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37228H1 
SDG #: 460-120664-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: fDk?/1& 
Page:_Lof_/ 

Reviewer:__,e:? 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

Ia 

I llalidatiao A[ea 

Sample receipt!Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuino calibration 

Laboratorv Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Taroet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-049-GW 

CFMW-023-GW 

CFMW-007 -GW 

TRIP BLANK 

Notes. 

111·~ 

I I Comments 

AtD.. 
~ 

A- tSVJ "/., ~l) b \S J-oo r v \C1 ~?V 

<:::.V\1 c:ol ~2-U 

A 
f'}0 T-f5 -='/ 
A 
r-J a.-> 

...!!:.......) v<!..b 

N 
A 
A 
A 

A 
/).. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

II 

to 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-120664-1 

460-120664-4 

460-120664-5 

460-120664-7 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

II 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles SW 846 Method R?~m:n 

Level IV checklist_8260B_rev01.wpd 
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Reviewer: 1"'7 

2nd Reviewer:~ 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
- -~ -- ------

A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Ch\orotoluene BBBB. tert-Amyl methyf ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene ecce. 1-Chlorohexane C1. Heptane 

D. Chloroethane DO. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-0ichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide 'GG. Xy\enes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1,1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichloroditluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorotluoromethane KKK 1,2,4-Trichlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-0imethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Ditluoroethane 01. 3-Methylpentane 
! 

' 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethy/pentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cls-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane 51. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1, 1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nenana! 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene VV'IN. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene VI/W. Bromobenzene WWW. Ethanol WVWYW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. 01-isopropy/ ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chloroto/uene ZZZ. tert-Butyl alcohol Z:Z:Z.Z. Pentachloroethane Z1. 

COMPNDL_ VOA_long lislwpd 



LDC#: 07'2. ~~~I 

METHOD: GC/MS VOA (EPA SW 846 Method 82606) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

'·~ VVGI.::I Qll IIIIUGII VGIIIUICIUVII Vl;;iiiiiVGtLIUII .::tLC:UIUCliU GIIIO.IJLCU O.l~t;;l I:JGIVII IVf""'\L ... lUI t:::GIVIIIII;;:)~IUII!t:;;ll~! 

y tN.A\1/A Were all %D within the validation criteria of s20 %D? 

Finding %0 
# Date Standard ID Compound (limit: <20.0%) Associated Samples 

It or ~lfliiP \C...\} - \Y ITT 1>S" ' 1 P.\1 
It I 6!::o'?S ?-..f ·/ .\! 

ICVvoa.wpd 

Page:____laf / 

Reviewer; FT 
2nd Reviewer: c..,_ 

Qualifications 

\tr:~.AN /A 1-.\0 
,I! 



LOG#: :0 722 8/1 ) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

'y I.JI N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
,y <1- NPA Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

Y(l !A<i/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

- q\l~p I rv--- i!..d-.J -I~ -¥ .... j._3 A jl 
- .W,€! ~--¥ ?.>~.& 

- >< =+~ - tlltl\ L\0.9 v 

I _I:~ C-lrl\orod,, \>ro o W\~t::t>\e-I' ""\o~l>co ~ mL'f'>~""--1 
I I I 

CONCAL.wpd 

Page: ____(of_/ 

Reviewer:_,_FT_,_ __ 
2nd Reviewer: .C, 

Qualifications 

\ -fvt_jfA Nl? 

I; 
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LDC#: -27'2.-2-81/ / 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCSl 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N/A Was a LCS required? 

y N/A Were the LCS percent recoveries (%Rl and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

11-~10- L. L ) !5" ( lb-11--l) ( ) All 
~loo~~"'\?\O:V ::tf-- ( ) 15" (-; b-11-lll ( ) -1; 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

~ '\);<-~\pro\ (l::l v-r-0 VV' ~-\-h4....e_ ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 

/ / 
Page: __ of __ 

Reviewer: __._F_,T--:;;:=---
2nd Reviewer: ~ 

Qualifications 

y /V.....J/(/ 1-J.L 
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METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f 1 
Reviewer: FT 

2nd Reviewer:-----'~-~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 OOstd) 

I CAL 9/24/2016 M 0.2414 

GCMS12 c 0.4381 

cc 1.6538 

JJJ 1.2851 

Where: 

Recalculated 

(RRF 20/1 OOstd) 

0.2414 

0.4381 

1.6538 

1.2851 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2381 0.2381 6.8 

0.4435 0.4435 8.1 

1.5582 1.5582 5.9 

1.3359 1.3359 12.9 

Recalculated 

%RSD 

6.8 

8.1 

5.9 

12.9 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

09241612 
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LDC#: 372-'P/1/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 • (ave. RRF - RRF)/ave. RRF 
RRF = (AJ(C,,)I(A,.)(C,) 

Calibration 

Where: ave. RRF ;::; initial calibration average RRF 
RRF = continuing calibration RRF 
A;= Area of compound, A.= Area of associated internal standard 
C" = Concentration of compound, C~s;::: Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound IReference internal Standardl finitiall {CC) ICC) 

1 f!.VJ-12.--- i 1~"' \IL. N\ {151) 0-7--?-gl 0.2-09? ;() . 'Up "'12 
v {152)_ 0-4'+~ 0· "b"\ 0 <>.1 O.'?'jO"; 
~ {153) 1-§B:z.. I· ?J '?i (·~3"' 
J~J {154) \·??~~ 1-~s- I 1- ?s-

ll<:<\ 

2 {151) 

{152) 

QS3) 

{154) 

1155) 

3 

1
4

1 I I IE31 j 
l 

CONCAL 41S.WPD 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: (,. / 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Samole 10: Jd"? 

Surrogate 
Soiked 

Dibromofluoromethane SO·O 
1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sam ole 10: 

Surrogate 
Sniked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Samole ID: 

Surrogate 
Soiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Surrogate 
Sniked 

Oibromofluoromethane 

1,2-Dichforoethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Surrogate 
Sniked 

Oibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS- Surrogate Spiked -

Percent 
Surrogate Recovery 

Found Reoorted 

'flo. I "12--
L//·.3 'i{~ 
t :?.5( 'I<£ 
-f::."P.Lf Jm 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Renorted 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

"'f'P- 0 

~.3 
~l( 

/ru. 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: <.372-2 BH I 

METHOD: GC/MS VOA (EPA Method 82606) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 
Reviewer: ______£I 

2nd Reviewer: .S. 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovel)l = 100 • SSG/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboraotl)l control sample concentration LCSDC = Laboratol)l control sample duplicate concentration 

LCS ID: ~ ['0 1(po - ? ""' ':0 1'0 )---" 

I I 
Spike Spiked Sample I I CS II I CSO II I CS£1 CSO 

Add•ft Concenr~1t:;on I II II Com "pound ( lA.~ \...-) ( \A. ~ Percent Recove~ Percent Recove!X RPD 

"l~·~'li~--.~~~ \:":&:~.,;~~~ .. !; ••• .;:,;; - ''!'- :. '·<' ;:~·-?r;~c-:ir~r.lf,,hJ.-. .. ,-.. :~~-- , r.·' ~'~0.;.W LCS LCSD LCS LCSD I Reeorted I Recalc. II Re(?:orted I Recalc. II ReEorted I Recalculated 

1, 1-Dichloroethene ::>0-0 '2-0.() 2\-~ 20-~ \01 \07 1o I to I (j) Ia 
Trichloroethene ,,.o ,-l.'Y ~§' '1~ "11 '1\ 4 4-
Benzene \1·"' \'z(.lp <6'1 'ii ~ "!~ Y- 4 
Toluene \~. "1 ""'·I "'\~ 44 10 I 1'0 l (, .b 

Chlorobenzene lJ l'i·7 ~~ 'iY 9~ l 01 l () I <../ 1,( I 

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: e 7~z5f/ J VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: (;,/ 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 
N/A Were all reported results recalculated and verified for all level IV samples? 

H-:-'f;-;'N'!!/A?- Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (i\,l(I,)(DF) Example: 
(1\,)(RRF)(V,)(%5) 

IJ-Vp - "34 o~.P- l-nl~e A, = Area of the characteristic ion (EICP) for the Sample I. D. t.es 
compound to be measured 

A, = Area of the characteristic ion (EICP) for the specific 
internal standard (sv.o) I, = Amount of internal standard added in nanograms Cone.= 1..\£>~e.;-
(ng) 2>l \ "3 <:a I (\·~0 RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

Of = Dilution factor. \~·\ lv %8 = Percent solids, applicable to soils and solid matrices U.(t 
onlv. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1.wpd 



LDC Report# 37228H4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 27, 2016 

Dissolved Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120664-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-049-GW 460-120664-1 Water 09/21/16 
CFMW-EB8-AQ 460-120664-2 Water 09/21/16 
CFMW-016a-GW 460-120664-3 Water 09/21/16 
CFMW-023-GW 460-120664-4 Water 09/21/16 
CFMW-007-GW 460-120664-5 Water 09/21/16 
CFMW-008-GW 460-120664-6 Water 09/21/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EBB-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Data Qualification Summary- SDG 460-120664-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG 460-
120664-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Field Blank Data Qualification Summary- SDG 460-120664-1 

No Sample Data Qualified in this SDG 
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LDC #: 3722BH4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-120664-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Dissolved Metals (EPA SW 846 Method 6020A/7470A) 

Date: \..,\z.>o\\'>0 
Page:__:-.,_of~ 

Reviewer: 2§;2 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XI\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1, 

I llalidaticc A[ea I I Com meets 

Sample receiptffechnical holdinQ times k C(\Z..,\\\0 

ICP/MS Tune ~ 
Instrument Calibration h 
ICP Interference Check Sample (ICSl Analvsis P\ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MSl 

Sample Result Verification 

nuocoll nf noto 

A = Acceptable 
N ~ Not provided/applicable 
SW =See worksheet 

Client ID 

CFMW-049-GW 

CFMW-EBB-AQ 

CFMW-016a-GW 

CFMW-023-GW 

CFMW-007 -GW 

CFMW-008-GW 

!=\ 
WC) E\?::,':.. c..~ 

\----) ~s 

~ 
0 \-)en._ '\('P~ "~ 
~ LL"'-; 

0 
h 
~ 
~~ 

ND = No compounds detected 
R = Rinsate 
FB ~ Field blank 

D = Duplicate 
TB ~Trip blank 
EB ~ Equipment blank 

Lab ID 

460-120664-1 

460-120664-2 

460-120664-3 

460-120664-4 

460-120664-5 

460-120664-6 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09121116 

Water 09121116 

Water 09121116 

Water 09121116 

Water 09121/16 

Water 09/21116 

I 

Notes: _______________________________________ _ 

L:\Roux Associates\Columbia Falts\37228H4aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method'Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA 

I. Technical holding times 

All technical holdino times were met. / 
Cooler temperature criteria was met. r 

II. ICP/MS Tune 

Were all isotopes in the tuninq solution mass resolution within 0.1 amu? / 

Were %RSD of isotopes in the tuning solution ~5%? ,...-

Ill. Calibration 
/ 

Were all instruments calibrated daily, each set-up time? 

Were the proper number of standards used? 
_.-

Were all initial and continuing calibration verification %Rs within the 90-110% (80- ./ 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? / 

IV. Blanks 

Was a method blank associated with everv samole in this SDG? 
_.--

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? ,--
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? r 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 

./ MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
./ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) =" 20% for 
I waters and :::, 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were::. 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 
~ 

Was an LCS anaylzed for this SDG? 

Was an LCS analvzed oer extraction batch? 
/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC ./ 

limits for soils? 

MET-SW_2010.wpd version 1.0 

Page:~of\.
Reviewer: ~§) 

2nd Reviewer: C .c: 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? 
/ 

IX. /CP Serial Dilution 

Was an ICP serial dilution analyzed If analyte concentrations were > SOX the MDL 
ICP)/>1 OOX the MDLIICP/MSl? 

Were all percent differences (%Ds} < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be 
used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

/ 

/ 

/ 

/ 

Page: 'Z.of""Z. 
Reviewer: ::::;..0 

2nd Reviewer: 0 v / 

Findings/Comments 



LDC #: 2>1'22i>\-\~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_ot~ 
Reviewer: 'C:.~ 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

I "---•- rn ··-···~ • -'··•· I I~+ IT I\ I \ 

\ -\,o w ~ ~b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Z~o. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

I~~· I AI "h A o <>- Co f'~ f'~ f'• f'~ ('., r=c Dh "" "" Un •11 I<" C>c ~n ··~ Tl \1 7n "' Q "' Tl 

Comments: Mercurv by CV AA if performed 

ELEMENTS.wpd 



LDC #: ~'~""~"'- VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

~~ 
t!o'.-%'; 

.}..(,..-\) 

1\ 7,;,--::s,.-...,. 

a._~ 

I 'S.'>'-"S 
ec...~ 

I r '1'.1_:·\-

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Becalc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) -~ ~ _?:,\o ~ '-- l;:o~'- tv\Y'?c-

CVAA (Initial calibration) 
~ ~:(~,. \'-' ~~\.....- q~Y--?---.___) 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) D...\ l.\'?, \.D. I \,)!::>,\'\...-- 'S,CD"""""\. '-..- C{Jo~f-~ 
~ 

CVAA (Contining calibration) ~ ~ -'\ \'& '-'~ '--- s~"-- ~"'/_'?-

GFAA (Initial calibration) 
_) 

GFAA (Continuing calibation) 

II 
e:eead:ed 

%R 

\a" ~r-~ 

a, -S;:_"'/. '?----

~SoY,<?-

C.,.~ I-~ 

I 

Page:_l_o~_ 
Reviewer:~ 

2nd Reviewer: .S.. 

Acceptable 
(Y/N) 

0 
1 

~ 

_j 

Comments: ____________________________________________________________________________________________________________________ ~---

calclc.4sw.wpd 



LOG#: 3>1~'\ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_\ ofl_ 

Reviewer: C,'>;) 
2nd Reviewer:____s:: 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

Sample ID 

~~~~ 
i. ':S.YJ 

LC-':::> 
\ 1...\ '_.,0 1..\-

I-) 

)"--) 

\0 

Where, I = Initial Sample Result (mgiL) 
SDR = Serial Dilution Result (mgiL) (Instrument Reading x 5) 

FoundiSII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check u. \ C"{) ("\Ia~'-- \CD--'~'-

Laboratory control sample 
~ D P\~\l.t> ~'- \~'-..... 

--' 
Matrix spike (SSR-SR) 

Duplicate 

ICP serial dilution 

I eecaiCIIIaied I 
I o/oRIRPD/%0 I 

h~\"Y~?-

q_~'/5?--

Acceptable 
o/oR/RPD/%0 (YIN) 

~a\"!-~ ~ 
,%~!!?... ~ 

Comments: ______________________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page: I._ of\ 
Reviewer~~-

2nd reviewer: Co::----

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N N/A Have results been reported and calculated correctly? 
I~ Are results within the calibrated range of the instruments and within the linear range of the ICP? 
~ Are all detection limits below the CRDL? 

Detected analyte results for ( \ 'J ¥>-- were recalculated and verified using ihe following 
equation: 

Concentration = 

RD = 
FV = 
ln. Vol. = 
Oil = 

# 

fRD)(FVl(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 

'2.. 
,'<..., 
4 
~ 
0 

Analyte 

~""-
LA_ 
c__v..__ 

\:::::._ 

~ 
LV'-

Recalculation: 

Reported Calculated 

Co~,';:\t_~on c~~leif" Acceptable 
(Y/Nl 

z..~ z..2::(~ ~'-'\ 
\.\.\ ""\.\,\ 

'?:..\o ~-l.o 
[.,T)(J 000 
7--, ~ ·?. :::> 

\1._:"'; \ 1._ :-s. ...'>, 

Note: _____________________________________ _ 
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LDC Report# 37228H2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120664-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-049-GW 460-120664-1 Water 09/21/16 
CFMW-023-GW 460-120664-4 Water 09/21/16 
CFMW-007-GW 460-120664-5 Water 09/21/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flaa A or P 

09/24/16 1 ,4-Dioxane 21.7 All samples in SDG UJ (all non-detects) A 
(CCV-4) 460-120664-1 

09/24/16 Hexachlorocyclopentadiene 28.4 All samples in SDG NA -
(CCV-4) lndeno(1.2,3-cd)pyrene 21.4 460-120664-1 

Dibenzo(a,h)anthracene 20.3 
Be nzo(g. h, i)pe ryle ne 25.0 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag A orP 

LCS/D-460-392433 2,4-Dimelhylphenol 99 (61-95) - NA -
(All samples in SDG 2-Methylphenol 83 (43-80) -
460-120664-1) 3&4-Methylphenol 80 (34-77) -

Bis(2-chloroethoxy)methane 105 (67-104) -
Bis(2-chloroethyl) ether 1 08 (63-1 06) 1 07 (63-1 06) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCSID RPD 
IAssociated Samolesl Comoound ILimitsl Flao AorP 

LCS/D-460-392433 Caprolactam 39 (~30) UJ (all non-detects) p 
(All samples in SDG 
460-120664-1) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0 and LCS/LCSD RPD, data were qualified as estimated 
in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-120664-1 

Sample Compound Flaa A orP 

CFMW-049-GW 1 ,4-Dioxane UJ (all non-detects) A 
CFMW-023-GW 
CFMW-007 -GW 

CFMW-049-GW Caprolactam UJ (all non-detects) p 
CFMW-023-GW 
CFMW-007-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Continuing calibration 
(%D) 

Laboratory control samples 
(RPD) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-120664-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-120664-1 

No Sample Data Qualified in this SDG 
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LDC #: 37228H2a 

SDG #: 460-120664-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: ;o;!l/;t 
Page:Lof_,L 

Reviewer: _a 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

lo 

Notes 

I llalidatiao Area 

Sample receiotrrechnical holdinq times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-049-GW 

CFMW-023-GW 

CFMW-007-GW 

1M~ &U.O - ~ "i! :2-fa l? 

I I 
AtA 

/}. 

AtA ·t. ~ 
...!»-V 

/.::,., 

N 
A 
N a . .S 

..sw ~1o 
t-.l 
b.. 
A 
1\ 

.6 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

-

L:\Roux Associates\Columbia Falls\37228H2aW.wpd 1 

Comments 

.6-20 ( y 

' 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

460-120664-1 

460-120664-4 

460-120664-5 

\CN ~ 3D 
GCN ~2-0 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_l_of_:?-
Reviewer: E7 

2nd Reviewer:~ 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS CHECKLIST Page: -v- of -z.-
Reviewer: Pl 

2nd Reviewer:~ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2~Chloronaphthalene AAA. Butylbenzylphthalate A.APA Dibenzothiophene A1. 

B. Sis (2·chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene 81. 

C. 2-Ch!orophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1,3-Dichlorobenzene DD. Acenaphthylene ODD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis{1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol 11. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K Hexachloroethane KK. 2,4-Dinitrotoluene KKK Dibenz(a,h)anthracene KKKK Atrazine K1. 

L. Nitrobenzene Ll. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Melhylphenol Q1. 

R. 1,2.4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

s. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene uuuu. U1. 

V. 4-Chtoro-3-methylphenol W. Anthracene VW.Benzonaphthothiophene vvw. V1. 

W. 2-Methylnaphthalene WVV. Carbazole WWW.Benzo{e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene =· Z1. 
-

COMPNDL_SVOA long list.wpd 



LDC #: 3?J 7. "l.-'i) t\ dC, 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

( Y1l N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
\...7rii 'N/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

Y (N JN/A Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF? 

.._. Finding %0 Finding RRF 

Page:_Lof_7 
Reviewer: FT 

2nd Reviewer: ~ 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications '\ 

- "/1-'t ~~~ e.c.V- ~ "\ :r..!. ~ :J..\.{ cU..P _1- /1.1 ~~ ( ~'() 
It I X :~..e.. t.j. J -1 J..J!C /..6.. \. I! 
ft .jj~ 21-..J 
I+ _\<.\< \<.. 20.? 
1-t. I L L K. o IJ IJ 
L_ ________ L_ ____________ ~ ______________ L_ ____________ L_ ____________ ~L_ ________________ i_ ________________ ~, 

CONCAL.wpd 



LOG #: '? -p. "2--8 \i d-a-

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ §~~/A Was a LCS required? 

'(f{ /A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

~ t..C::> (O- e- '1"1 ( Gol-99 ( ) ( ) A\\ 
>Hoc .... ~-:z.4 ~ ~ <=! ~3 < 1\':>-BG ( ) ( ) 

6/QO.& s/) ( 74-11 ( ) ( ) 

f> lOS" < (ol-IO'l! ( ) ( ) 

.11> J08 ( (o~-lt:llo ~ \07< (p~-!0 ( ) 

~H\IoMA ( ) .l -~ ( ) 

'IAVtMM ( ) ' ( ) oq < 30l 1/ 
( ) ( ) ( ) 

( l ( l ( l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( l ( l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( l _l_ ~ 

LCSLCSD.wpd 

Page: lot_! 
Reviewer: ___El 

2nd Reviewer: .=91=..--

Qualifications 

~ + ciA1v _it'_ N\? 

_:, ~ 
\..1,_1. t? 

1_L1AJl j<' 

I . 

I 
' 
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LDC #: 0 -:J 'Z-t. ® t\ .) ""-' 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _.61_/ 
Reviewer: FT 

2nd Reviewer: Or _ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

-%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/16/2016 A 

gcms4 M 

GG 
uu 
EEE 
Ill 

Reported 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Where: 

Recalculated 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4076 1.4076 9.6 

0.8284 0.8284 16.7 

1.0136 1.0136 7.0 

0.9792 0.9792 18.2 

0.8680 0.8680 13.6 

1.0483 1.0483 5.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

9.6 

16.7 

7.0 

18.2 

13.6 

5.4 



LDC #: Z>J 7--"2--'0 \1;}..o....J VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:___fi 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C.)/(A.)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A~a =Area of associated internal standard 
Cx = Concentration of compound, C~s = Concentration of internal standard 

I Reported I Recalculated 

Standard 10 Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 w.J 03>'1-2 11•4\l!a A- (1st IS) I.Li-t:T1~ 1· "":2> ? .:? _]. '0?~ 
M (2"'1S) b. <tt.SY. o· --p . .,_, O,jl-:1--/ 

GiC:! (3"1S) 1-0t~c.. I· oS'\ I· osA 
tAlA (4.1S) o-'11"P· o qss;7 0."'!557 
EF~ (5• IS) o. ~G.BO 0. ~S"!>'i o. !SS:?>~ 
r::rx. 1s• IS\ 1-0L+fl-z.., 0. ""111 1...,4 0-""llii.J> 

2 11st IS\ 

(2"' IS) 

(3°1S) 

(4.1S) 

(5• IS) 

cs• IS) 

3 (1st IS\ 

(2"' IS) 

I 

(3" IS) 

I II I 

(4.1S) 

(5• IS) 

(6tt. IS} 

II Reported I Recalculated 
I 

II 
%D 

I 
%0 

I 
~- Q 5",3 
2- -<t 1;- -~ 

"'. {_) _1.}..0 

7-·4 ~,!: 
_~-c., I· "' _L,_;J_ _1.--7_ 

j I I 
Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolati/es (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: c,7 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery. SF/SS • 100 

SampleiD: #~ 

Surrogate 
~iked 

Nitrobenzene-d5 ,o. 0 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol II 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SampleiD: 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenot-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chtorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

'\·33 'i? 
$.91- ~~ 
g .'t.( '61 
!.si.G" 2-8 
'1-1 (, q~ 

b.$'0 ft>v 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

"\~ 0 

'tS 
~4 
2.'0 
~B 
(,{p 

' 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 377-"2. St\-d."'-. VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samplellaboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: g .__ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC ::: Spike concentration 
SA = Spike added 

RPD =I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC-= Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~.&,\0 j-lpo- '39'7~ ~? 

I I 
Spike Spike I I CS II . 1 esc II 
Ad~lf Concen!~on 

I II II Compound ( ~~ \..- ) ( ~~.~ ... Percent Recove!l. Percent Recove!l. 

I I"C> 1 ""n I,_., 
1 ""n o. ·I· ... •I• 

Phenol c,p.O ~-0 ?4-~ ?>I· -y- 4? ~"' 2>4 3'1 
N-Nitroso-di-n-propylamine '£3.1\ 11- ~ \Oi 1.0 4 "'11 '17 
4-Chloro-3-methylphenol 11·~ 64·1- arJ 17 ~ ~ 
Acenaphthene ' I! u 11-.1.-- "10·~ "'10 'W <6~ ~K 
Pentachlorophenol 1\.0 11o0 ,~, l't~ i4 '"\lf 41 '1\ 

~-J 14?. c) ~/)- 'i£1>-1 \0~ )of? 10;:-- -Pyrene \'()\,. 

1 cs£1 esc 

RPD 

\ \ I) 
7 7 ,, II 
.3 ":S 
'3 _3 

~ ::? 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC #: S7 :z t..'i3 t\2 "--' VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: {; / 
METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

/'N N/A Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)(I,)(V,)(0Fl(2.0l Example: 
(A,)(RRF)(V,)(V1)(%S) 

A, = Area of the characteristic ion (EICP) for the Sample 1.0. \..C...b l\-lo0-24~ ?b A.. 
compound to be measured 

A,, = Area of the characteristic ion (EICP) for the specific 
internal standard 

cone.=( i.~-,~?"2--) {<!.) { :v) (ww) I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract in milliliters (ml) or (24"" ?7 0) ( l.l-\-501.) (XLJ) grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 
'?~-</ IA(r \ V %8 = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 37228H6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 26, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120664-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-049-GW 460-120664-1 Water 09/21/16 
CFMW-EB8-AQ 460-120664-2 Water 09/21/16 
CFMW-016a-GW 460-120664-3 Water 09/21/16 
CFMW-023-GW 460-120664-4 Water 09/21/16 
CFMW-007-GW 460-120664-5 Water 09/21/16 
CFMW-008-GW 460-120664-6 Water 09/21/16 
CFMW-008-GWMS 460-120664-6MS Water 09/21/16 
CFMW-008-GWMSD 460-120664-6MSD Water 09/21/16 
CFMW-008-GWDUP 460-120664-6DUP Water 09/21/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37228H6_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EBS-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB8-AQ 09/21/16 Chloride 144 ug/L CFMW-016a-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) 
{Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-008-GWMS/MSD Chloride 85 (90-110) 85 (90-11 0) J- (all detects) A 
(CFMW-049-GW 
CFMW-023-GW 
CFMW-007-GW) 

4 
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Spike ID MS(%R) MSD(%R) 
A or P II (Associated Samples) Analyte (Limits) (Limits)· Flag 

CFMW-008-GWMS/MSD Orthophosphate as P 84(90-110) 88 (90-11 0) UJ (all non-detects) A 
(CFMW-049-GW 
CFMW-016a-GW 
CFMW-023-GW 
CFMW-007-GW 
CFMW-008-GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120664-1 

Sample Analyte Flag AorP Reason 

CFMW-049-GW Chloride J- (all detects) A Matrix spike/Matrix spike 
CFMW-023-GW duplicate (%R) 
CFMW-007-GW 

CFMW-049-GW Orthophosphale as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFMW-016a-GW duplicate (%R) 
CFMW-023-GW 
CFMW-007-GW 
CFMW-008-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-120664-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120664-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37228H6 

SDG #: 460-120664-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticn Area 

I. Samole receiot/Technical holdina times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Malrix Spike/Matrix Spike Duplicates 

VII. Duplicale sample analysis 

VIII. Laboratory conlrol samples 

IX. Field duplicates 

X. Samole result verification 

v• "' ... -·' 
Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

_,. 

N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFMW-049-GW 

CFMW-EB8-AQ 

CFMW-016a-GW 

CFMW-023-GW 

CFMW-007 -GW 

CFMW-008-GW 

CFMW-008-GWMS 

CFMW-008-GWMSD 

CFMW-008-GWDUP 

I I Comments 

""'-- q \ '2..\.\ \ '<' 
lA. 
P\ 
]A 

sw ~=-(_~ 
sw K.s.\s:J:::. C."" K.w -o-s::,.,-Gw \--ts.\'0( "-'Q b ~ 4-ldJ.-\ 

p..._ \)0\? 
~ LC....>'-'V~ ~ 

~o..) 

~ 
p... 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

\-) .. _::35'7 "'- ~<7 ') 

c.<:::;·<;:~&:\ 7ro-O 
I 
~ -' 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-120664-1 

460-120664-2 

460-120664-3 

460-120664-4 

460-120664-5 

460-120664-6 

460-120664-6MS 

460-120664-6MSD 

460-120664-6DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

I 

Notes: _______________________________________ _ 
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_oc #: ~\ '2:2.&-\l..a VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method_S,__e_ ( "''"".-\ 

Validation Area Yes No NA 

I. Technical holding times 

All technical holdino times were met. r-
Cooler temperature criteria was met. 

/ 

II. Calibration 

Were all instruments calibrated dailv, each set-uo time? 
/ 

,--
Were the proper number of standards used? 

Were all initial calibration correlation coefficients > 0.995? 
r 

Were all initial and continuing calibr8tion verification %Rs within the 90-110% QC f 
limits? 

Were titrant checks oerformed as reouired? !Level IV onlvl r 
Were balance checks performed as reauired? !Level IV onlvl / 

Ill. Blanks 

Was a method blank associated with everv samole in this SDG? r 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation comoleteness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSO or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) _:: 20% for / waters and:;_ 35% for soil samples? A control limit of_:: CRDL(.:: 2X CRDL for soil) 
was used for samples that were.::. 5X the CRDL, including when only one of the 
duplicate sample values were< 5X the CRDL. 

V. Laboratory _control samoles 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed ner extraction batch? / 

Were the LCS pe~~t recoveries (%R) and re~tive percent difference (RPD) 
within the 80-120% 85-115% for Method 300.0 QC limits? ( 

VI. Regional Qualitv Assurance and Qualitv Control 

Were performance evaluation IPEl samoles oerformed? / 

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC~EPA_2010.wpd version 1.0 

Page; 'of 2.... 
Reviewer~, 

2nd Reviewer: 

Findings/Comments 



LDC#: 3-1~~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample_ Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

Were detection limits < RL? / 

Vlll. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

X Field blanks 

Field blanks were identified in this SDG. 
./ 

Target analvtes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

Page:.zot.z._ 
Reviewer: -z5'\:)" 

2nd Reviewer: P 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

pH ':(oS~CI F ~0. So ~- Alk C~~ TKN TOC Cr6+ CIO ./ --........ 

pH TDS CJ_ F NO, N02~7\ik CN NH, TKN TOC Cr6+ CI04 "- ....--------

pH TDS 'c[F NO, N02'SQ, O:PQ, Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F NO NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, N02 S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

PH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, N02 SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO NO, SO, 0-PO Alk CN NH TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO,_ S04 0-PO, Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: (;A/ 

Comments: ___________________________________ _ 
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LDC #: 37228H6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:J!9Lb_ Associated sample units: ug/L 
Sampling date: 09/21/16 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

· -· -- · /Other: Associated 

Limit 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37228H6FB.wpd 

Page:_lot_l_ 
Reviewer: -::3 0 

2nd Reviewer: g_ 



LDC #: 37228H6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: ~ 
Reviewer: · · 

2nd Reviewer: q....__ 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
N N/A Were all duplicate sample relative percent differences (RPD) .:::_ 20% for samples? 
VEL IV ONLY: 

Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
~ 110 Mot•i• Anolvto ' ' con 11 • • Ooo • 

7/8 w Cl 85 {90-110) 85 (90-110) 1' 4-5* J-/UJ/A (det) 
OP04-P 84 (90-110) 88 (90-110) 1' 3-6 J-/UJ/A (nd) 

Comments: *#6 was parent sample, but was not rebatched with 1, 4-5. 
EB not associated ( diff matrix) 

37228H6.wpd 



LDC #: 'Z,'(l.ZQ~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method c~ ~ 
The correlation coefficient {r) for the calibration of ~ was recalculated.Calibration date: q \ L.."'\\ \ '-,0 

Page:iof·~ 
Reviewer: ~ 

2nd Reviewer:~ 

An initial or continuing calibration verification percent recovery {%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

':S..CN \2.-'-~ 
Calibration verification 

:s6J \1..>\:.'L-
Calibration verification 

)c>.J l\~ 'b"S 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

c0 s3 

s4 

s5 

s6 

s7 

~ 
~~ 

D.'Z.Db~'--
~ 

'\-) 1,-\::, '~"'~'--
\J~ \o-Dt.~ D?\~~'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. {mg/1) Area r orr r orr {Y/N) 

0 -0.0296 

0.01 0.518 0.99937 0.99990 

0.025 1.24 
~-"t: 

0.05 2.45 

0.1 4.87 

0.2 9.65 

0.4 18.4 

"'~ \ D, 'Z..'JV1c.\'-' h::isr.~ \ os'YJ;;~_ 
'-' 

Z~"--- ~00'/.e..... loor (<:._ 

\~"- Q{Sf_(Z- (\~"(?-- ~ v 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results.·------------------------------------------------

*-~~~ 



LDC #: 3JZZ.l!,~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_l_of~ 
Reviewer: 3Q 

2nd Reviewer: ~ 

METHOD: lnorganics, Method .Se..Q...... ~C 
Percent recoveries (%R) for a laboratory control sample and a matriX spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, 
(S+D)/2 

SampleiO Type of Analysis 

l..--C~ Laboratory control sample 

t-1~-z;D 

\V\.S Matrix spike sample 

\\ '.~'S 

\:!'--~ Duplicate sample 

''-~-s 7 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found Is True I 0 
Element (units) (units) 

q (\ '-\-'6, ~ <...... P\\'4.\~j ESilcOO 
v:l\'-

(SSR-SR) 

D'Qo"-\-P 'Z'--;::,[vd \......._ ~~'-

b'QO ..... -~ 'Z:Zu~ u~ \..- 2\"' ''-i '--

I IS:ecalcldated 

II 
Beeotted 

I I Acceptable 
o/oR/RPD %R/RPD (Y/N) 

\. '0 '-\ -:y ( 12-- (<0~-~ "'(,~ 0 

8,"\:Qj_,~ ~~~£--

sr:~~v S,o~9_'0:) \V 

Commenffi:=========---=--------------------------------------------------------------------------------------------------------

TOTCLC.B 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method--'~~· '"""=---'~=:.::....::.~__:__ 

Page:_\_of~ 
Reviewer: §S2 

2nd reviewer: 6- .< 

1?1ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
IY N N/A Have results been reported and calculated correctly? . 
Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

6-;,mpound (analyte) results for :--:-'(7.'-\"":') __ C--::t...>'--___________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= D '0'1-\. '2.-'f.!:\ - $ """'e -4- Recalculation: 

Reported Calculated 
Conc:\~ration Conc:\tration Acceptable 

# Sample ID Analyte (u.' ,) (n.\.._) CY/Nl 

\ Cr-.) ~~ ,"'l_ q_~,'L- ,'-'\ 
'2- L\ \"<:'-\' \'-lc'\ 
3 1-)\:\-;s. 

'"''~ C:::>!'-V 
4 \-J:l3-l ~'{).z_-0 "Vo~ Zlo'-\' 
s IJ=_~<:.C.. [~'-'c'Q:c B'\ocx) 
\0 P¥..~~.,:,""" oU...'I.c::co 'H-\Itt>O 
r,., ~s_; 'S -s. 'S""'"' \.'-. 'b"S.::, '(V1o_ \ \..._ 

(0 \S':> ~~~\\.. ~~\\. \. Y\ 
'-' '-' 

Note: _____________________________________ _ 
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LDC Report# 3722811 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120751-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFWC-002-WCL 460-120751-1 Water 09/22/16 
TRIP BLANK 460-120751-2 Water 09/22/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples FlaQ AorP 

09/28/16 Chloromethane 20.6 All samples in SDG J- (all detects) A 
(10:24) Bromomethane 30.7 160-120751-1 UJ (all non-detects) 

Acetone 34.0 
2-Butanone 24.7 
1 ,2-Dichloropropane 23.3 
1 ,2-Dibromo-3-chloropropane 20.6 

09/28/16 Trichlorofluoromethane 48.3 All samples in SDG NA -
(10:24) 160-120751-1 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSIO LCS LCSO 
(Associated Samples) Compound %R {limits) %R (Limits) Flag AorP 

LCS/0-460-393368 1,2-Dichloropropane . 74 (77-123) UJ (all non-detects) p 
(All samples in SOG cis-1 ,2-Dichloroethene - 79 (80-120) UJ (all non-detects) 
460-120751-1) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCS 10 RPO 
(Associated Samples) Compound (Limits) Flag A or P 

LCS/0-460-393368 Chloroethane 34 (~30) UJ (all non-detects) p 
(All samples in SDG 
460-120751-1) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0 and LCS/LCSD o/oR and RPD, data were qualified as 
estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-120751-1 

I SamE:Ie I ComE!ound I Flag I A or P 

CFWC-002-WCL Chloromethane J- (all detects) A 
TRIP BLANK Bromomethane UJ (all non-detects) 

Acetone 
2-Butanone 
1 ,2-Dichloropropane 
1 ,2-Dibromo-3-chloropropane 

CFWC-002-WCL 1 ,2-Dichloropropane UJ (all non-detects) p 
TRIP BLANK cis-1 ,2-Dichloroethene UJ (all non-detects) 

CFWC-002-WCL Chloroethane UJ (all non-detects) p 
TRIP BLANK 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Laboratory control samples 
(%R) 

Laboratory control samples 
(RPD) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 
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LDC #: 3722811 VALIDATION COMPLETENESS WORKSHEET Date: 1° ;S~J£. 
SDG #: 460-120751-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Page:_Lof / 
Reviewer:--E:::? 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

Ia 

I Validatioo Ama 

Sample receioVTechnical holdinQ times 

GC/MS Instrument performance check 

Initial calibration!ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFWC-002-WCL 

TRIP BLANK 

Notes: 

I I 
AID. 
& 

D>.1P,. 0/o~D 
.,s.....J 
A 
l'lO ~~ -=-
A 
N Ch 

0w l.<!,h\0 

t.J 
A 
A 
A. 
A 
6 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Com meets 

,._ ~100 e--- leA .t=.w - • 

--;../' 

D = Duplicate 
TB =Trip blank 

• 

EB = Equipment blank 

LabiD 

460-120751-1 

460-120751-2 

c.oJ £20 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/22/16 

Water 09/22/16 

I 
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L:\Roux Associates\Columbia Falls\3722811W.wpd 1 



VALIDATION FINDINGS CHECKLIST 

Method: Volatiles SW 846 Method R?o:non 

Level IV checklist_8260B_rev01.wpd 

Page:~ of~ 
Reviewer:~/ 

2nd Reviewer:~ 
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Reviewer: !"'7 

2nd Reviewer: ~ / 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
-- --- -- ------- --

i 

A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5~Trimethylbenzene APJlA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2~Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1, 1~Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dlchlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2~Dichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 
I 

' 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trich\orobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1,1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-0ichloropropane QQ. 1,1-Dichloropropene QOQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cls-1,3-Dichloropropene RR. Dlbromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-0ibromoethane TIT. 1,1 ,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nenana! 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dich!oropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di~isopropyl ether XXXX.. cfs-1,4~Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4~Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1 ,4-Dichloro--2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZ2. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long lislwpd 



LDC #: 6 7 :;z.-2 8.L j 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

/Y' l.J N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 

I / Page: __ of __ 

Reviewer:_F'--T_,__ __ 
2nd Reviewer: c, 

~ N/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 
y IN/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF ? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

- "fl"l-'0 ""' 
Q.{l.A/ ~ §"'" A 20.&, A\' j-/vt-1/A IJ\) 

- \02.- £> 30./ 1 l; 
-\- ~K '1'0 . .3 jt cl..U7' /b-r t-1\0 

- f o'l·O _\- I ...W/.6. 1-l '0 t'OAl 
- M ?-~-/ 
- 6{ ?-i>·-:; 

Mlv'\ U).(, ll 
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LDC #: 3";f-'P2 8 I ; 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCSl 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

'"''' ............................. .... '1 ......... ~. 

Yli J/N/A Were the LCS percent recoveries (%R) and relative percent difference_(RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R {limits) %R (Limits) RPD_(Limits) Associated Samples 

leb 10 '\11>0 - & w ( ) 1-74 < 17- I 1---3:> ( ) cvJ 

""" -:; "?> (.,6 
...... ,._,I r ..-= PI< ) 

I Fl.A/Q ( ) I i -1 ( '>IJ -lUi ( ) 

n ( ) ( ) ?4- ( 2>0 ) 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_( ) ( ) ( _)_ 

( ) ( )_ ( ) 

( ) ( ) ( ) 

( ) ( )_ ( ) 

_( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 

Page: _lot~ 
Reviewer: _[F:JT___,=--

2nd Reviewer: -'b. 

Qualifications 
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LDC #: 0~2 B.L ! 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ___!___of__!_ 
Reviewer: FT 

2nd Reviewer: _____c.____ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 OOstd) 

I CAL 911012016 M 0.4055 

GCMS5 c 0.4288 

cc 1.4369 

JJJ 1.2251 

Where: 

Recalculated 

(RRF 20/1 OOstd) 

0.4055 

0.4288 

1.4369 

1.2251 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.4321 0.4055 4.1 

0.4497 0.4288 4.6 

1.5059 1.4369 4.8 

1.2563 1.2251 3.9 

Recalculated 

%RSD 

4.1 

4.6 

4.8 

3.9 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

0910165 



LDC#: o ::r 7---z 5 .L I VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82606) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: c. 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C,J/(A.,)(CJ 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~= Area of compound, A1,:::. Area of associated internal standard 
Cx = Concentration of compound, C11 = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard 10 Date Comoound (Reference internal Standard) linitiall ICCl ICC:) 

1 Cbl-!: 1~5\llc IJ\ (151} O.'t3>2-) /:) . ;p .. ~--(' 0-"t>~~ 

D. 4'-J''J7 fO~ (!.., (152) O.?(..o-'2- o .. 3(oo2-

u:v {153) I-9J~ 1·'-1 \ f6 l·<tlB 
u~j 1154) \-~? 1 . 'Pi 4--_ t 1·2-£1~~ 

11551 

2 {151) 

1152) 

{153) 

{154) 

11551 

3 

1
4

1 I l IEJI 1 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

74-/ ?-4. 7 

I "'' . OJ ,,~ 

;-_"'! 5'-1 
1-0 1 - o' 

II 
I 
I I 



LDC #: oj"2-JJB J- ) VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: _ _[G:..J./"-----,7 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sam ole ID: I 

Dibromofluoromethane 

1 , 2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sam ole ID: 

Oibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

II 

Surrogate 
Soiked 

Surrogate 
Sniked 

Surrogate 
Soiked 

Surrogate 
Sniked 

Surrogate 
Soiked 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Surrogate 
Found 

Surrogate 
Found 

Surrogate 
Found 

Surrogate 
Found 

Surrogate 
Found 

Percent 
Recovery 
Reoorted 

"'\V 
1\ 'i 

Percent 
Recovery 
Reoorted 

Percent 
Recovery 
Reoorted 

Percent 
Recovery 
Reoorted 

Percent 
Recovery 
Reoorted 

Percent 
Recovery 

Recalculated 

44 

tl~ 

Percent 
Recovery 

Recalculated 

Percent 
Recovery 

Recalculated 

Percent 
Recovery 

Recalculated 

Percent 
Recovery 

Recalculated 

Percent 
Difference 

J.; 

Percent 
Difference 

Percent 
Difference 

Percent 
Difference 

Percent 
Difference 



LDC #: D 72-2-B:t) 

METHOD: GC/MS VOA (EPA Method 8260B) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 • SSC/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS 10: ~ \0 4-\oO - '?'''t"~:>=-G.13 

I I 
Spike Spiked Sample I I CS II I CSD II I CSll CSD 

A~1~ Concen~t~n I II II Compound (\d\.-) (._t Percent Recove!1 Percent Recove!1_ RPD 

'''"''"":":~"'11,1:1"1"' ~r~-:~t~~,t~~-'"··~?: ~t .;;;~g;- ... ~~14 LCS \J LCSD LCS LCSD I Re~orted I Recalc. II Re~orted I Recalc. II · Reeorted I Recalculated 

1, 1-Dichloroethene ?..O.O 7-0.i) l(o.b ll, .l i"D ~:? 'if,t.\ ~4 I J 

Trichloroethene \1· '3 lfo.(.. 'bf.JJ ~ ~~ ..;,::; 4 '+ 
Benzene not 11·~ 90 90 'b'1 '69 I ' 

---- \~. cj '1? ,~ ~~ 2---- :Y' 
Toluene \'6·"" j"? 

Chlorobenzene I v ll!.. (,., 14·2. "'\'3 '1:? ~(, (L. ?.-, 
_?> 

I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

THOD: GC/MS VOA (EPA SW 846 Method 8260B) 

Page:_1_of_1_ 

Reviewer: FT ~ 
2nd reviewer: c.,. L 

{...l_g_N!.'!it.t.Ai. Were all reported results recalculated and verified for all level IV samples? 
\ ...lp_N!.'!it.t.Ai. Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = IA)(I,)(DF) Example: 
(A;,)(RRF)(V,)(%S) 

~\ f A, = Area of the characteristic ion (EICP) for the Sample I.D. : 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

I, = Amount of internal standard added in nanograms Cone.= I ) ( )( ) 

(ng) ( ) ( ) ( ) ( ) 

RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
onlv. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) I ) Qualification 

I.\ fo I (p (Xb - CJ. z...BZ.Co fr<) .,.. \·l!../p't 7 
2-"""?b2.1(o 

X - A--u--1-o~ I I· \ Ll'31-- - L--~ 

\..) 
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Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120751-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFWC-002-WCL 460-120751-1 Water 09/22/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination ((2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

09/29/16 2, 2' -Oxybis( 1-ch lorop ropane) 23.1 All samples in SDG NA -
2-Methylphenol 20.4 460-120751-1 
N-Nitroso-di-n-propylamine 21.6 
3&4-Methylphenol 20.9 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 
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The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 
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LDC #: 3722812a 
SDG #: 460-120751-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

1
0 -~V' 77. t, 

Date: (:;. /J 
Page:_L-,-of----ol' 

Reviewer:_JE:::?" 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

IR 

I llalidatico tuea 

Sample receipVTechnical holding times 

GC/MS Instrument performance check 

Initial calibration!ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

SurroQate spikes 

Matrix spike/Matrix spike duplicates 

Laboratorv control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQILODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFWC-002-WCL 

Notes· 

I I 
.A:rA 

6.. 
lA-rA • 1"1) 

I~ 
b. 

N 
A 
IJ C!-'7 

A t>l'7 
N 
b.. 

A-
A 
A 
D. 

NO= No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\3722812aW.wpd 1 

Comments 

~\) ~ .zo, 

D = Duplicate 
TB =Trip blank 

(1--

EB = Equipment blank 

Lab ID 

460-120751-1 

JcN ~~D 
ct.N !:=-- zo 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09122116 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

blank 

a laboratory blank analyzed at least once every 12 hours for each matrix and 

there contamination in the laboratory blanks? If yes, please see the Blanks 

2 or more base neutral or acid surrogates were outside QC limits, was a 

2 or more base neutral or acid surrogates were outside QC limits, was a 

LeveiiVChecklist_8270D_rev01.wpd 
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2nd Reviewer:~ 



VALIDATION FINDINGS CHECKLIST Page:Yof ~ 
Reviewer: f1. 

2nd Reviewer:~ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Sis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene 81. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-0ichlorobenzene DO. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-0initrophenol HHH. Benzo(k)fluoranthene HHHH. 1·Methylphenanthrene H1. 

I. 4·Methylphenol II. 4·Nitrophenol Ill. Benzo(a)pyrene 1111. 1.4·Dioxane 11. 

J. N·Nitroso...cli·n·propylamine JJ. Dibenzofuran JJJ.Indeno(1,2,3·cd)pyrene JJJJ. Acetophenone J1. 

K Hexachloroethane KK 2.4·Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i}perylene LLLL. Benzaldehyde L1. 

M. lsophorone MM. 4·Chlorophenyl·phenyl ether MMM. Bis(2·Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2·Nitrophenol NN. Fluorene NNN.Aniline NNNN. 2,6·Dichlorophenol N1. 

0. 2,4·Dimethylpheno1 00. 4·Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2·chloroethoxy)methane PP. 4,6·Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2.4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1,2,4·Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TIT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene uuuu. U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VVV.Benzonaphthothiophene ww. V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene )()()()(. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichtorophenol zz. Pyrene ZZZ. Perylene =· Z1. 

COMPNDL_SVOA long list.wpd 



LDC #: ::>1 '2. ~ 'B l '2. "L 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

l ~~~~A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y(N A<iiA Vll'-'1 .... <.All ,V,_, <All'-' 1~1"1 V UHIIIII Ul'-' """"'"''-'U""II VIH'-'11<..4 '-'1 ..:>.r..V IU'-' ._.,, ... OO.V.VV 1'1'\.1 : 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) jLimit: >0.05) 

t I "11-,.q \llt. (U!..,\j-(p 1.\ ;2..2:> • 1 
oo-vfJ t:l 'U:). '1 

+ J •!I· v 
+ &&5l(s> JO.=f 

CONCAL.wpd 

Associated Samples 

AI_.!_ 

/ 7 Page: __ of __ / 

Reviewer: FT 
2nd Reviewer: ??t 

Qualifications 

l "t d.-JVLJ\ ~ 



LDC #: <!> 1~ 2- 5 \;;l..,-..., 

METHOD: GCMS 8270D 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:__:::_ of_/ 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/23/2016 A 

gcms6 s 
DO 

uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.6059 

0.7643 

1.5344 

0.9302 

0.6141 

0.9490 

Where: 

Recalculated 

(RRF20 std) 

1.6059 

0.7643 

1.5344 

0.9302 

0.6141 

0.9490 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRF s 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4502 1.4502 12.2 

0.8991 0.8991 10.8 

1.5414 1.5414 5.0 

0.9044 0.9044 8.1 

0.6530 0.6530 10.4 

0.9924 0.9924 6.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

12.2 

10.8 

5.0 

8.1 

10.4 

6.3 



LOC#: a]Z 25-::}:2""- VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: 0'1_ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C0)/(A.)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, AI$= Area of associated internal standard 
Cx = Concentration of compound, C15 = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound {Internal Standard) Average RRF I RRF I RRF 
# Date _{Initial) (CC) (CC) 

1 evl "''I~ hlp A. (1st IS) 1·45"01.- I· S1't ,,~Lj-
0 '1\ '-f .s (200 IS) "· "i"l"\ \ 0.'''1 ~:; (, tl ·"1??(.. 

DO (3"/S) I. s. '1 I'-\ J.t-W~ 1.-.LI:.~ 
/AU (4•/s) 0."\0!f-l 0,..,2.-0~ 0.9v8~ 
't:;b"t::" cs• IS) o .{pS3U o. IOJ-6" ) o.t.2S I 
J:T. ;s• IS\ O."J"'\ ~'-1 o."'11"Bn 0 . "'\ Jfl.Ll 

2 ~v Ojjv=\\1(,.. 11st IS\ 1-'4~ I .~'2-
00 :v<o (200 IS) o _,_<i c;;o ._ o. ~~'VY 

(3"/S) J_.; T7 ,.s;TJ 
(4•/s) tJ. 4 :,1--r 0 . "''"b Z' _;...--
cs• IS) o, lOCo I "V 

0. ""' 1}--
II 1e• IS\ I 1-0 \ ""\ I· 0 \9 

3 ,,,·/51 

(200 IS) 

(3"/S) 

(4./S) 

(5• IS) 

1s• 1s1 

II Reported I Recalculated 

II 
%0 I %0 

~-(p '6-_k 
:;,.. 'S{ -.3:k_ 
~-l.o S'·f... 
;J.-·.1_ ').-7 
'i' ~ ..i-~ 
\ . .;; _, 

"'l·Y c: .)j 
s .]_ s-7 
-)--....?2_ :z-.~ J 
:3-1 3-
\-~ I.).-
,...,(. --;... b 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivo/atiles (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: __ G'--F~/ 
2nd reviewer: ~e>L.._ 

The percent recoveries (%R} of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovel)': SF/SS * 100 

SamplelD: M=l 

Surrogate 
§piked 

Nitrobenzene-dS jo.o 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 1/ 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SampleiD: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

I ID Sam pte : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

~. ~""' 'tq 
1·1?:> 1/ 
~ . .!IS ~ 
~· ?:>_'j .,4 
2>·11 '3~ 

z.o£ "6! 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

~ 0 
11 
~ 
~ 
?JX 
~I I! 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 31 .:Z. 2. B J: 2 "'--' VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 • (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: 14>? 1.\le{) - ::>"'\ :2. "\2.-'6 

~ 
Spike Spike I I CS II . 1 esc II 
Ad~f\d conce~lfion I II II ( "'"' \,. ) 

(1M< ) Percent Recove!l: Percent Recove!X 

1 r~ 1 r~n 1 r~ 1 r~n "' ol< "' ol< 

Phenol <;c.O .._)/). 'l"l,2) W£\ -o1 ~7 
N-Nitroso-di-n-propylamine 71-'l- stc=, 'b"'' 
4-Chloro-3-metl1ylphenol G,O.( -r(p (I, / 
Acenaphthene IJ G::>?J.-0 r9 74 / 
Pentachlorophenol I L.D ,_., 1 ~(o Is(, / 
Pyrene -t<H <bv ) 7L\· \ I "12> i? t-J~ 

/ 

1 csn esc I 
RPD I 

,., ol< "lot• 

v 
/ 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 
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LDC#: o7Z- 2 512-a._.. VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

THOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: 

6<.;/ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = fAl(l,l(V,l(Dfl(2.0l Example: 
(A,)(RRF)\V,)\'11)(%5) 

t..ji..~- ,.,~92-5 A A, = Area of the characteristic ion (EICP) for the Sample 1.0. \ft.':> 
compound to be measured 

A,, = Area of the characteristic ion (EICP) for the specific 

Cone. = ( :2-7 t0 ggt!. )( ~ J..ca_ ( )0 0 (_} ) 
internal standard 

I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract in milliliters (ml) or ( "34~ "'\60) (_t.'!)O) ( 1.4~~) grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. ;;1"' . ? 
%S = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 3722814a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 27, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120751-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFWC-002-WCL 460-120751-1 Water 09/22/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\3722814A_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

'J'.!"I 

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
"foupd in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Laboratory Blank Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 
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LDC #: 3722814a 

SDG #: 460-120751-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: t '0\ZJJ \ \o:> 

Page:~of_j,_ 
Reviewer: -:S'C> 

2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

1<11/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

~-

I ~alidaticn Ama I I Cammeots 

Sample receioVTechnical holding times A.. Dj \2--o \\ i) 
ICP/MS Tune ~ 
Instrument Calibration P---
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratorv control samples 

Field Duplicates 

lnlernal standard (ICP-Ms) 

Sample Result Verification 

I "'· 
oil nf n, 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFWC-002-WCL 

~ 
N 

~- ~'-.. 
\..) 
\"-.) I \0;,\ 
~ LC-~ 
\'-) 
b. 
·-1A ' 
~ 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

\:p. _, .\. 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

460-120751-1 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/22/16 

I 

Notes. _______________________________________ _ 
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JC#: VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 6010B/7000/6020) 

Validation Area Yes No NA 

I. Technical holding times 

All technical holdino times were met. ./ 
,.-

Cooler temperature criteria was met. 

II. ICP/MS Tune 

Were all isot9Q?S in the tunino solution mass resolution within 0.1 amu? 
.;--

...-
Were %RSD of isotopes in the tuning solution s5%? 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? .,/ 

r 
Were the orooer number of standards used? 

Were all initial and continuing calibration verification %Rs within the 90-110% {80- / 

120% for mercury) QC limits? 
r 

Were all initial calibration correlation coefficients > 0.995? 

IV. Blanks 

Was a method blank associated with every sample in this SDG? 
.,.-

Was there contamination in the method blanks? If yes, please see the Blanks , 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? 
r 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? ......-
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or .;--
MS/DUP. Soil/Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
/ waters and::. 35% for soil samples? A control limit of+/- Rl(+/-2X RL for soil) was 

used for samples that were::, 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
......-

Was an LCS analYzed oer extraction batch? v 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) ./ 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MFTS:W ?010.wod version 1.0 

Page:~of 2.. 
Reviewer: 3V 

2nd Reviewer: lJ.......----

Findings/Comments 



VALIDATION FINDINGS CHECKLIST Page:_z,ptz.. 
Reviewer:?&? 

2nd Reviewer:~ 

Validation Area Yes No NA Findings/Comments 

V/11. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
of the intensit of the internal standard in the associated initial calibration? 

/' 

If the %Rs were outside the criteria was a reanalvsis nerformed? / 

IX. /CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL / 
ICPl/>100X the MDLriCP/MSl? 

Were all_p_ercent differences f%Dsl < 10%? / 

Was there ~:ence of negative interference? If yes, professional judgement will be / 
used to auali the data. 

X Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. ,--

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Taraet analvtes were detected in the field blanks. I 

MET~SW_2014.wpd version 1.0 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:___j,ofl 

Reviewer: op 
2nd reviewer: ~ 

All circled elements are applicable to each sample. 

oln "· ••• I ;.,tIT AI I 

\ vJ f-AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, i;n,Mo, B, Sn, Ti, 

AI, Sb, As. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V. Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mq, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V. Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Ho, Ni, K, Se, Ao, Na. Tl. V, Zn, Mo, B. Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se. Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Hg, Ni, K, Se. Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

llr::I=AA AI >':h Ao Ro R" r.rl r.o r.c r.n r., "" Ph Mn Mn 1-ln Nl I< ,::, An No Tl \1 7n Mn R >':n Tl 

Comments: Mercurv by CV AA if performed 
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LDC #: ~"]~'\~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

J:_~-,j 

\b'. \1,0 
JL,J 
\"b ':.~2.--

~~o\ 
C.. C..'\,) 

'a..~"' 1---

Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration {in ug/L) of each analyte in the JCV or CCV source 

I 8:ecalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 

~ ~\.\)~u:')''- 1...\'D~ \'-' \-=-s. ~!_'?--
CVAA (Initial calibration) ~ ~~<:;.~--- S.~\- ~"/.~ _, -
ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ~\ 
~";-"'> -'"\ \]--- o:;;no~'-' q~_.~.~ 

-
CVAA (Contining calibration) 

~ £ _, '""£~ ...__ 'S ...J c:.(\ \._.... \.a~~~-~ 
~ ~) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
B:e(;!arled 

%R 

\. o'"b~l.~ 

o...._~c/~<?--

(\\. .. (~~ 
t '-"""':> ~!. '?-

I 

Page:~of~ 
Reviewer: 'Dv 

2nd Reviewer:___s, 

Acceptable 
(Y/N) 

~ 

~ 

.. ~ 
\ 

Commenffi: ____________________________________________________________________________________________________ __ 
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LDC #: '6,-,'2.~1.\:c, VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_l_oi:L_ 

Reviewer: <S.~ 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDRI X 1 00 
I 

SampleiD 

~~~~ 
\.J_ c.., 
\ '{., '-"< \ 

Where, I = Initial Sample Result (mgiL) 
SDR =Serial Dilution Result (mgiL) (Instrument Reading x 5) 

Found I Sll True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check ~ \ "'1.."6-~ '-"'\ \.. '--- '2.=-=~'-
~ 

Laboratory control sample ~ tJ 'h._ \d,o ~ \.. '--- \~'--
Matrix spike (SSR-SR) 

Duplicate 

ICP serial dilution 

I Becalc11lated I 
I %R/RPD/%D I 

C\..Q. YR-
q_~ -( 1\;2._ 

Acceptable 
%R/RPD/%D (YIN) 

""\.9.. '"(_ \<.. ~ 
0,.1.(._?-_ l,. 

Comments: ______________________________________________________________________________________________________________ ___ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:___i_of~ 
Reviewer: ~ 

2nd reviewer: ~ 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
' . N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for _ ____,..._'~""'>..:__-.J.:...... __________ were recalculated and verified using the following 
equation: 

Concentration = <RDHFVl<Dill 

RD = 
FV = 
ln. Vol. 
Dil = 

# 

(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 

Recalculation: 

Ana lyle 

A.\ 
3-.n 
~ 
Cc. 
r~ 

C...v.. 
I== e.... 

t\--'\o, 

¥=-~ 

Wo... 
v 

Reported Calculated 
Concentration Concentration Acceptable 

va. "\L) ( <.>q~'- ) (YIN) 

1..\."l~ 4\~ _'--\ 
(!) -6'- D-1<:>'2-
''<.:, L..... ( b"'Z-
l\"'\.'U:) 'l\4.<=Q 

\. \."\ ~ \ :'\. 
'b:L- '3:L 

Lt'-\ ::\ l4l1 :1 
'L..Z.Z 2Z6 
h~ \1000 

U.."S>ocx:;, 4'Sioc:O 
~':'\ 4.~ -.1, 

Note: _______________________________________ __ 
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LDC Report# 3722816 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 26, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120751-1 

Laboratory Sample Collection 
Samole Identification Identification Matrix Date 

CFWC-002-WCL 460-120751-1 Water 09/22/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Fluoride by Environmental Protection Agency (EPA) Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\3722816_RA4. DOC 



XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-120751-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 
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LDC #: 3722816 VALIDATION COMPLETENESS WORKSHEET Date:\-o\t.>o\.\)0 

Page:_l.of.i_ 
Reviewer: ;:§> 

2nd Reviewer: G .r 

SDG #: 460-120751-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: (Analyte) Alkalinity (SM2320Bl. Fluoride (EPA Method 300.0). Total Cyanide (EPA Method 335.4). Hardness 
(SM2340Cl 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

"' 
Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1A 

I Yalidaticn Area 

Sample receipt/Technical holdinQ times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analvsis 

Laboratorv control samoles 

Field duplicates 

Sample result verification 

"' oil ,, "' 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFWC-002-WCL 

I I 
A.. "\. \. "lZ\ l)O 

~ 
t>.. 
b.. 

1\._) 

Q0 c_~ 

\0 
~ LCS::.\.'Q 
w 
~ 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Comments 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-120751-1 

ss=source blank 
OTHER: 

Matrix Date 

Water 09122116 

I 

Notes: ______________________________________________________________________________ __ 
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VALIDATION FINDINGS CHECKLIST 

Method: In organics (EPA Method "),:,. t "'~..+ 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. r 

Cooler temperature criteria was met. 
/ 

fl. Calibration 

Were all instruments calibrated daily, each set-up time? r 

Were the orooer number of standards used? 
/' 

Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibr3tion verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV onlvl / 

Were balance checks 11erformed as required? (Level IV onlvl ...--

Ill. Blanks 

Was a method blank associated with everv sample in this SDG? ~ 

Was there contamination in the method blanks? If yes, please see the Blanks 
vafidation completeness worksheet. 

/ 

IV. Matrix spike/Matrix spike duplicates and DuPlicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or r 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ 

(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .:o; 20% for ./ waters and .:o; 35% for soil samples? A control limit of .:o; CRDL(:: 2X CRDL for soil) 
was used for samples that were ::: 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 
/ 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed cer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / within the 80·120% (85-115% for Method 300.0\ QC limits? 

VI. Reqional Quality Assurance and Quality Control 

Were performance evaluation (PEl samples performed? 
...--

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC~EPA_2010.wpd version 1.0 

Page:_j_of Z... 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 

. 



LDC #: b L '2-'2-'i>).\o VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample_ Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable v 
to level IV validation? 

./ 
Were detection limits < RL? 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

X Field blanks 

Field blanks were identified in this SDG. r 

Taroet analvtes were detected in the field blanks. 

WETC~EPA_2010.wpd version 1.0 

NA 

/ 

/ 

Page:..2bf 2... 
Reviewer: tsS?" 

2nd Reviewer: G ./ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

I ~~mnh• In "' P~r~m<>h•r 

\ I pH TDS CI/F) NO, NO SO 0-PO t._lk :6NlNH,TKN TOC Cr6+ CIOC ~~tv-R~ 
I pH TDS Cl~ NO, NO, SO 0-PO, ~ C'N NH, TKN TOC Cr6+ CIO '--

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO, SO. 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO, SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

!pH TDS Cl F NO, NO SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

• pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO, SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO 

ni-l Tn!': f:l F Nn_ Nn. !':n. n-Pn Alk f:N NI-l. TKN Tnr. f:rR+ (;I(). 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: ~ 

Comments: ___________________________________ _ 
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LDC #: SJ 'l;t&3--\o Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page: __ \ of_\_ 

Reviewer: .39 

Method: lnorganics, Method SeD - ~\ 
2nd Reviewer: "\ _ 

The correlation coefficient (r) for the calibration of ~ was recalculated.Calibration date:§),--z...\\ I l,o 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

__ :1~00 ~ 'b ~~p 
Calibration verification 

:;;.c.>J \.cS::."' 3 
Calibration verification 

CC0 '2-D"...o~ 
Calibration verification 

Analyte 

('...~ 

F-

~ 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

s7 

~ 
D 7 ,..,_ ~ 

O~o<-\~'--

O~t\~'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r orr'- r orr'- (Y/N) 

0 -0.00229 

0.01 0.525 0.99950 0.99993 

0.025 1.23 

0.05 2.4 ~~ 
0.1 4.84 

0.2 9.55 

0.4 18.3 

'"'""...R_ 
:.O_Z~'-- \ o'-\_' r. ~ \ \:) 1...1.( r R ~ - ~ 
\vv.~\L... ~."C:,,~n({:.. ~o .v.:~re..... 

'~""" L\t_\"1?-... '4_[,\"'/v~ \. If 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results·------------------------------------------------

"'l~'J~'-~ 



LDC#:'b\.1...~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of~ 
Reviewer: CS. "V 

2nd Reviewer: ~ 

METHOD: lnorganics, Method , ')e~ ~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, 
(S+D)/2 

SampleiD Type of Analysis 

Lc.-S Laboratory control sample 

1-.o'.~"' 

~ 
Matrix spike sample 

t---> 
Duplicate sample 

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True I D 
(units} 

~ .. ;,~-:_.,~ ~-a-z...~ %,1\ooO 
~\.._... v~\....__ 

(SSR·SR) 

I Recalc11lated 

II 
Reeoded 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

\ \\"""<S~-u 7'-~ C -c::.-s ,:c)i' .+-- ~ 

Commen~:---------------------------------------------------------------------------------------------------------------

TOTCLC.S 



LDC#:~~~~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method 'SeSk-~ 

Page:___Lof~ 
Reviewer: ·00 

2nd reviewer: c7 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for C.\') ~~~~ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= -<(-..?t--J ..,_ S<:stP-0 Recalculation:~ .~?.:.>"t....""') ( 0 .02-~\ ls=cc) 
\J \ ..,/ o~o~\~::\T!>,oo 

\1 ,:. -z_<:; ..,._,.__ \ -z_ s. vv--.. l ~ '-'j '-
\ .,__ '-\. ~'2-'?Z- '-"" ''; 
~"' 1)._ "''-N 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Ana lyle (U.,\.\.....) ( wa-.. \. '-- ) IY/N) 

\ ~ 
'-:' 

Z.\2. 'Z..! _?, -~ 
~"'-... ~<::, "-, \I~ \~cscX:J \ 
t>o.\\L •. \~ \-'«A \i~1SSL.> \1~0 01 

';==---.....) \loO \.("00 ~J 

Note: ___________________________________ _ 

RECALC.S 



LDC Report# 36559A 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 11, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114944-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-018-SW 460-114944-1 Water 06/06/16 
CFSWP-019-SW 460-114944-2 Water 06/06/16 
CFSWP-020-SW 460-114944-3 Water 06/06/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/13/16 Vinyl chloride 21.1 All samples in SDG NA -
Chloroethane 35.5 460-114944-1 
Acetone 41.9 
Methyl acetate 27.1 
Cyclohexane 21.3 

06/13/16 Bromomethane 39.4 All samples in SDG UJ (all non-detects) p 
460-114944-1 

4 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB2-AQ (from SDG 460-114456-1) was identified as an equipment 
blank. No contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Compound Concentration Samples 

EB2·AQ 05/25/16 Methylene chloride 1.2 ug/L CFSWP-019-SW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Compound Concentration Concentration 

CFSWP-019-SW Methylene chloride 0.50 ug/L 1.0U ug/L 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

5 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %D, data were qualified as estimated in three samples. 

Due to equipment blank contamination, data were qualified as not detected in one 
sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-114944-1 

I Sample I Compound I Flag I AorP I Reason 

CFSWP-018-SW Bromomethane UJ (all non-detects) p Continuing calibration (%D) 
CFSWP-019-SW 
CFSWP-020-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-114944-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-114944-1 

Modified Final 
Sample Compound Concentration 

O< 0 ~·M Methylene chloride 1.0U ug/L 

7 
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LDC#: 36559A1 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114944-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: 7 j.s.-/;IP 
Page:__lof_f 

Reviewer: 1="1 
2nd Reviewer: c2-" 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

+ 
1 

2 

3 

4 

5 

6 

7 

R 

Notes 

I Validation A[ea I I Comments 

Sample receioVTechnical holdin!l times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound ouantitation RULOQ/LODs 

Taroet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFSWP-018-SW 

CFSWP-019-SW 

CFSWP-020-SW 

At b. 
A. 

lAtA %~v .L \))~o, 1 Y -
.s.v-J ' I 

1\. 

':l'N I "tlY- Cf- M'JJ - ~'b 7.. - ,.... & 

6.. 
t-1 cv? 
A 1&!>.10 

1-1 
A 
A 
A 
A 

P-

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-114944-1 

460-114944-2 

460-114944-3 

L:\Roux Associates\Columbia Falls\36559A 1 W.wpd 1 

\t:.< ~ t-0 
c.£J{ "'- ~(.) 

( L\loO- 111\<l"S"b -I J 
' 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_Lot~ 
Reviewer: P 7 

2nd Reviewer: 'I; / 

and relative response factors (RRF) within 

Level IV checklist_82608_rev01.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST Page:~ -y 
Reviewer: ;::-7 

2nd Reviewer: c!..../-

found to be 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
A. Chloromethane AA. T etrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane 88. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chloroto\uene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

i D. Chloroethane DO. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK 1 ,2,4-Trichlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-0ifluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 
• 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane 51. 2,2,4-Trimethylpentane I 

T. Dibromochloromethane TT. 1,2-Dibromoethane m. 1, 1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1, 1,1 ,2-Tetrachloraethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

. 

V. Benzene W. lsopropylbenzene WV. 4-Ethyltoluene VVVV. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropy/ ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro~2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tart-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Longlist.wpd 



LOC#: d~SS"JA-j 

METHOD: GC/MS VOA (EPA SW 846 Method 82606) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 

/ / Page: __ of __ 

Reviewer:._,_F_cT __ 
2nd Reviewer: '?t 

(l'~ 
v.A N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Yl- IN/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples ~cations 

-1- t.h~hl. C!..C-~-1? (!..., 2.\. 1 ( (!.( ~~ oUJ j -l cW; i:at ~ t-~0 
- oe~ \0 3''1-~ .J-I t~~ .. V.i!\ P 
-1- 0 3~-~ j ~ J.JN/~f' 

+ f <t\ ."'1 
"f ~616:/Q "J..l./ 
+ !:>=-S7 "21·? IJ il - --·-

CONCAL.wpd 



LDC #: '?>GoS"S'j ~ j 

THOD: GCIMS VOA (EPA SW 846 Method 8260B) 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

f , NIA Were field blanks identified in this SDG? t' ?.>-" C!-F M\N - 1:0 'b 2 -AS-. 
Y N NIA Wlre target compounds detected in the field blanks? 

ank units: "'~ L Associated sample units:. __ _ 
Sampling date: S" !oz..,;;- I )1.-
Field blank type: (circle one Field Blank I Rinsate I Trip Blank I Other: El? 

II Compound Blank ID I 
I I c'b I I 'V I I 
~ \:; \ • -1--- I 1~ o. sb ;,_ou I 

Blank units:-,-__ 
Sampling date· 

Associated sample units: ___ _ 

. ·-· ...... pe: (circle one Field Blank I Rinsate I Trip Blank I Other: 

Compound BlankiD 

I I I 

Associated Samples: 

Sample Identification 

I I 
I I 

Associated Samples: 

Sample Identification 

I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

'.1--

I 
I 

I 

I 
I 

I 

Page: _lot___!. 
Reviewer:_,F_,T~-

2nd Reviewer: ~ 

I I 
I 

I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

I=P.II<'4C:::f"? "'"'"' 



LDC #: 0~~1'9- / 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f / 
Reviewer: FT 

2nd Reviewer: C2-f 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 5/24/2016 M 

GCMS13 c 
v 
88 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.3558 0.3558 

0.4921 0.4921 

1.5691 1.5691 

0.3192 0.3192 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3535 0.3535 3.60 

0.4772 0.4772 6.10 

1.5135 1.5135 4.70 

0.3011 0.3011 13.00 

Recalculated 

%RSD 

3.60 

6.10 

4.70 

13.00 



LDC#: acs-s<J/J-; VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82606) 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: Ot ...__ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C.)/(A1J(CJ 

Calibration 

Where: ave. RRF::: initial calibration average RRF 
RRF = continuing calibration RRF 
A;,= Area of compound, As= Area of associated internal standard 
Cx = Concentration of compound, C1s::: Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound IReference internal Standard\ linitiall _(CQl _{CQl 

1 
._o.Aj (o ) j"?:>)) \p J!l Q51) o.=-~c- 0.?>()50 o.?JoW 
Oll.'i:\ c,., (152) O-L!1l1- o.s 1\l 0 o.qsw 

v (153) I·S" I~.;-- l-1P~7 1· la"'t>t 

l:>~ (154) o_ -,a \\ 0 . <A, 'ft.\- o.~# 
11!;5\ 

2 (151) 

(152) 

(153) 

(154) 

{155\ 

3 

1

4

1 I I lt=jl I 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

r~ .. 7 I ~:7 
7-\. 1 '-'1-l 
"'. 1- 1(. y .L 

0. 'i. 0 .')( 

II ! I 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT ·-L;~/ 

2nd reviewer: (!'--" 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample ID: .j;:./ 

Surrogate 
Soiked 

Dibromofluoromethane ~.o 

1 ,2-0ichloroethane·d4 

Toluene-dB 

Bromofluorobenzene 
JJ 

SamoleJD: 

Surrogate 
Sniked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Surrogate 
Snlked 

Oibromofluoromethane 

1 ,2-Dichloroethane~d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Surrogate 
Solked 

Oibromofluoromethane 

1 ,2-DichJoroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Surrogate 
Solked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF::: Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

!.J:~-·1 ~ 

~o-1 <"61 
~?>· 0 <6lo 
.;"-!. 7 to"! 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

S{C (Q 

1(1 

~ 
109 I; 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: -3~ ~/i / 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratorv Control Sample Results Verification 

Page:_1_of_1_ 
Reviewer: ___£I 

2nd Reviewer: 0-t 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovel)l = 100 * SSG/SA Where: SSG= Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSOC = Laboratory control sample duplicate concentration 

LCS 10: ~ !!.->::> L}-bo - ?"'to 7""J.:}/ 

I I 
Spike Spiked Sample I I CS II I CSD II I CSll CSD 

Ad~1t Co(nc~~'fkon I II II Compound { lA ) Percent Recove~ Percent Recove~ RPD 

.}c~~?~~~wr~~~~~~~~W@ LCS LCSD LCS LCSD I Re~orted I Recalc. II Reeorted I Recalc. II Reeorted I Recalculated 

12-- ) I :z.) If\ 
~ 

1, 1-Dichloroethene ~o.O 7-0·U ~~-r ;1.-2>-D II~ "' ~ 

Trichloroethane ?-1-V 'l-1-~ 10"'1 10'1 10(,.. )0,(, 3 ? 

Benzene -p).{., ?-)-::? IO~ 10~ lOCo lOb '1---- 1-----

Toluene 7I·J.j 71· L\. J07 [07 101 \0 I 0 0 

2.)-0 70./ -Chlorobenzene / ) \0 ~ to) JO:? I o.::? ~ r-

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC #: oC,ss;<J/j-) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: 0 7 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N N/A Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (6,)(/,)(DFl Example: 
(A,)(RRF)(V,)(%S) 

#I t=" A,. = h:ea of the characteristic ion (EICP) for the Sample I. D. 
' compound to be measured 

"'· = Area of the characteristic ion (EICP) for the specific 
internal standard 

~'W6) (q-D) 
I, = Amount of internal standard added in nanograms Cone.= 

(ng) c? "? Ljr,"' (p )(9. ~ 'B 9 ::>;, ) 
RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). '() . '-\ 7 ud /t-

Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
onlv. 

Reported Calculated 
Concentration Concentration 

# Sample ID Comoound ( ) ( ) Qualification 

RECALC.WPD 



LDC Report# 36559A2a 

Laboratory Data Consultants, Inc. 

ProjectlSite Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July11,2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114944-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-018-SW 460-114944-1 Water 06/06/16 
CFSWP-019-SW 460-114944-2 Water 06/06/16 
CFSWP-020-SW 460-114944-3 Water 06/06/16 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36559A2A_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (.-2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB2-AQ (from SOG 460-114456-1) was identified as an equipment 
blank. No contaminants were found with the following exceptions: 

4 
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Collection Associated 
Blank ID Date Compound Concentration Samoles 

CFMW-EB2-AQ 05/25/16 Bis(2-ethylhexyl)phthalate 5.7 ug/L CFSWP-019-SW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-114944-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary- SDG 460-114944-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-114944-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 36559A2a 

SDG #: 460-114944-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 7A/!b 
Page:_lof_L 

Reviewer: 1'7 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

• 
Notes 

I llalidatioo ,A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Taroet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-018-SW 

CFSWP-019-SW 

CFSWP-020-SW 

Mil> t.J.t.o - :. 1 -z 2> <a -; ~ 

I I Commeots I 
A~ 

.6. 
A,t::,. ·;. ~ ~ 2.()1 r.v Jd ~oo 

1\ co'( t::.."PO 

.D. 
7'4'-l eB:::- c.rMW- -e\b?- -A& ( '"\to0-\\41.\-Sb- I ) 

A. 
1'-l c.s. 
p, 1.-CA 10 
N 
D.. 
b.. 
6,. 

b. 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-114944-1 

460-114944-2 

460-114944-3 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

L:\Roux Associates\Columbia Falls\36559A2aW.wpd 1 



VALIDATION FINDINGS CHECKLIST 

Jf 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 

Page:.i_ot_;;..
Reviewer: ~ 

2nd Reviewer: 



LDC#: VALIDATION FINDINGS CHECKLIST Page: oz..- of ....... 
Reviewer. ~ 

2nd Reviewer: d 

internal standard area counts within -50% to +1 00% of the associated 

retention times within + 30 seconds of the associated calibration standard? 
' • ' • > 

' • <; •• ' 
• • • ' ~ jc" 

Were the correct internal standard (IS), quantitation ion and relative response factor 
(RRF) used to quantitate the compound? 

compound quantitation and Rls adjusted to reflect all sample dilutions and 
factors applicable to level IV validation? 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY.. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo{k)fluoranthene AAAA. Dibenzothiophene 

D. 1 ,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a}pyrene 8888. Benzo(a)fluoranthene 

E. 1 ,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamlne JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b}fluorene 

F.1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-pheny/ether KKK DibenZ:_(a,h)anthracene DODD. cis/trans-Decalin 

G. 2-Methylphenol Z. 2 ,4 ,5-T rlchlorophenol SS. Hexachlorobenzene LLL Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K Hexachloroethane DO. Acenaphthylene 'NW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

l. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LllL Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AJ:oA. Butylbenzylphthalate TIT. 1-Methyfnaphthalene MMMM. Caprofactam 

P. Bls(2-chloroethoxy)methane II. 4-Nitrophenof BBB. 3,3'-DichJorobenzidine UUU.Benzo(b)thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene WV.Benzonaphthothiophene 0000. 

R. 1,2,4-Trichlorobenzene KK 2,4-Dinitrotoluene DOD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL Diethylphthalate EEE. Bis(2-ethylhexyJ)phtha/ate XXX. 2,6-Dimethylnaphthalene QQQQ. 
I 

' 

COMPNDL_SVOA.wpd 



LDC #: 3<.. S'S"t f'.;d-a-..._ VALIDATION FINDINGS WORKSHEET 
Field Blanks 

E HOD: GCIMS BNA (EPA SW 846 Method 82700) \3 ~ = c. r M w-t- \';:.2. -A 19. 
Y NIA Were field blanks identified in this SDG? 
Y NIA .. ~1\e target compounds detected in the 1eld blanks? 

ank units:~ Associated sample units: II\ \...-

Sampling date: s !:2-'s: /1 (, 
Field blank e: (cird e one) Field Blank I Rinsate I Other: 1?'\2 Associated S< 2._ (ND) 

/ 

Compound Blank ID Sample Identification 

/ 
Page:_{ of_ 

Reviewer: FT 
2nd Reviewer: 4_ -

1"""''-"""""'"'""'"5"""""'"'"'~'"'"1 I I I I I I I I I I ~~~-t~!t>;;r::-%~iZ:~?,~;~+!!f:;·:'?~ 1; X? 

~ e<e:s- I <; ., I I I I I I I I I I 

Blank units: Associated sample units:. __ _ 
Sampling date: 
Field blank t}'IJI·e--: (.,-,c.,-ir""cl:-e-o-n"""e Field Blank I Rinsate I Other: Associated Samples: 

Compound Blank ID I Sample ldentificatic 
11 

~~~~~;~;&'Y~I I I I I I I I I I I 

0 RESULT~ VVI:.Kt: NU I . ALL I i'IUI )WERE )BYTHEI J.;)ll'\lt:IVICJ'\11 

Common contaminants such as the phthalates and TICs noted above that were detected in samples within ten times the associated field blank concentration were qualified as not detected, "U". Other contaminants within five times the field 
blank concentration were also qualified as not detected, "U". 

FBLKASC2.wpd 



LDC #: <3~o..SJ '961~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f / 

Reviewer: FT 

2nd Reviewer: ~ ...__ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound 

I CAL 6/1012016 A 

GCMS6 s 
GG 

uu 
EEE 
LLL 

061016 6 LONG 

Where: 

Reported Recalculated 

(RRF 20 std) (RRF20 std) 

2.0967 2.0967 

0.9428 0.9428 

1.1207 1.1207 

1.0339 1.0339 

0.9135 0.9135 

1.0420 1.0420 

Ax= Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.1174 2.1174 6.2 

0.9617 0.9617 7.5 

1.2082 1.2082 8.9 

1.0536 1.0536 4.2 

0.9126 0.9126 3.4 

1.0239 1.0239 12.9 

Recalculated 

%RSD 

6.2 

7.5 

8.9 

4.2 

3.4 

12.9 



LDC #: '-.36SS~ "T<Y"'! 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ 7 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound 

I CAL 6/13/2016 A 

GCMS 13 s 
GG 

uu 
EEE 
LLL 

061316 13 LONG 

Where: 

Reported Recalculated 

(RRF 20 std) (RRF20 std) 

1.4712 1.4712 

1.0260 1.0260 

1.2300 1.2300 

1.1689 1.1689 

0.8479 0.8479 

1.3775 1.3775 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4657 1.4657 4.4 

1.0238 1.0238 5.7 

1.2098 1.2098 2.6 

1.1589 1.1589 2.6 

0.8239 0.8239 6.2 

1.3265 1.3265 9.2 

Recalculated 

%RSD 

4.4 

5.7 

2.6 

2.6 

6.2 

9.2 



LDC #: <3~SS/....,d~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

p 
METHOD: GC/MS BNA (EPA SW 846 Method 827Qi/ 

Page:_1_of_1_ 

Reviewer:__EI .. 
2nd Reviewer: .c?;t. ---

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C,.)/(1\,)(G,) 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
A,.= Area of compound, Ars =Area of associated internal standard 
Cx =Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) !CC) !CC) 

1 ~c,-J n::.J (..lr~llb A (1st IS) 1·4!oq _l._i!.O \ .<l_(p 0 
s (200 IS) ,.Oy~\3 \·Ob} 1-ool 
Ej6 (3rd!S) J.-2.09~ 1 ·:Z.I D \ ·:Z.I 0 
IAl-1 (4.1S) 1-1~"1 J.l7" 1·\~ 
"PEt (5• IS) o.~2.o""J O·t"l.~ b !l-1i30 
t...Lv rs• 1st I·?~«> S \-2>1-0 \. b-::n.J 

2 r1st 1St 

(200 IS) 

(3"IS) 

(4.1S) 

(5111 IS) 

cs• ISl 

3 (1st IS\ 

(200 IS) 

(3"1S) 

(4.1S) 

(5• IS) 

16" IS\ 

II Reported I Recalculated 

II 
%0 

I 
%0 

0 ._..; 0-cf 
0-..!.. o;J_ 
o-0 0 
J.<f 1·4 
b·~ ~~ 

.:3 • ).--' 3- :J..--'"' 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270,%) {? 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: CA= / 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS •100 

SampleiD: ? 

Surrogate 
Spiked 

Nitrobenzene-dS 10 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-ciS 

2-Fiuorophenol 

2,4,6-Tribromophenol / 
2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SampleiD: 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

1·~'i 11 
"/.,7-(q '1.~ 

"1-40 "l~ 
';.~, :l-j 
'1-1 r.. ~~ 

1-l'i 1~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

_17 0 

!l..P 
.,~ 

)-4 
iY 
1" J 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

. 



LDC #: '"'" ~~>1~., VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

0 
METHOD: GC/MS BNA (EPA SW 846 Method 827oeJ 

Page:_1_of_1_ 

Reviewer:__.EI 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = ILCSC - LCSDC I* 2/(LCSC + LCSDC) LCSC = laboratory control sample concentration LCSDC:::: Laboratory control sample duplicate concentration 

LCS/LCSD samples: L.~ otC..O - ~I '2- ':!>'2> Y 

I I 
Spike Spike II I CS II ICSD II 
Addft Concen~,tion 

I II II Compound 
( "'"" ) 

{ \A9r )y Percent Recove!l Percent Recove!l_ 

1 r:s " "'~n I r:<: iJ 1 r:<:n 
c. ··-

D 

Phenol ~l:).C;::I Q,o,o 2.(;. _.,.... l-1·0 3:? 'b"> -o4 :.1 
N.Nitroso-di-n-propylamine "q.~ to'-\. I ~~ ~~ 'b0 '60 
4-Chloro-3-methylphenol "~- I I>~. "2( <,(\ ~~ l{j ~~ 
Acenaphthene I r,l-."' l:.b-b 1~ 7"1 S{'2:> 1{_3 

Pentachlorophenol \l.O • () \tpO ~~ IS \ 4~ "!~ qoj. "14 
Pyrene (,jO. 0 11'?-0 Sl- ·'l> ~I·~ \0~ JO~ \02-- 11J'2/ 

1 cstl esc I 
RPD 

~ '2., 

I I 
0 0 
~ (, 

0 0 

~ ..,._--

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheetfor list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: c~ 0 
METHOD: GC/MS BNA (EPA SW 846 Method 827~ 

/v J N/A Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)<I.lN.l(DFl(2.0l Example: 
(A,)(RRF)(V,)(V1)(%S) 

1.\~0- "">1--2-~6 2- 1'~) A, = Area of the characteristic ion (EICP) for the Sample I. D. ~V'.> 
compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 
internal standard c () (;~.-) Cw•Xl) I, = Amount of internal standard added in nanograms (ng) Cone.= -ws'1 eS"" 

v. = Volume or weight of sample extract in milliliters (ml) or ':2-?7"'' 'T '2. ( 2 ·1\!~)CJ-SO) grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 2k>·-;... "'cr ) ~ 
Df = Dilution Factor. 

%5 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 

# Sample ID Compound 
corcentra\ion C~ncentrati~n 

Qualification 

RECALC.wpd 



LDC Report# 36559A3a 

Laboratory Data Consultants, Inc. 

ProjectlSite Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 11, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114944-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-018-SW 460-114944-1 Water 06/06/16 
CFSWP-019-SW 460-114944-2 Water 06/06/16 
CFSWP-020-SW 460-114944-3 Water 06/06/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB2-AQ (from SOG 460-114456-1) was identified as an equipment 
blank. No contaminants were found. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

4 
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Affected 
Sample Column Surroqate %RILimitsl Comoound Fla~ AorP 

CFSWP-018-SW CLP-2 Decachlorobiphenyl 149 (16-144) All compounds NA -

CFSWP-01 9-SW c·LP-2 Decachlorobiphenyl 171 (16-144) All compounds NA -
CLP1 Decachlorobiphenyl 160 (16-144) 

CFSWP-020-SW CLP-2 Decachlorobiphenyl 169 (16-144) All compounds NA -
CLP1 Decachlorobiphenyl 175 (16-144) 

All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R(Limits) Flag AorP 

LCS/D 460-372342 4,4'-DDD (CLP 2) 156 (61-150) - NA -
(All samples in SDG 4,4'-DDD (CLP 1) 167 (61-150) -
460-114944-1) 4,4'-DDE (CLP 1) 158 (58-150) -

4,4'-DDT (CLP 1) 161 (58-150) -
alpha-BHC (CLP 1) 159 (63-150) -
alpha-Chlordane (CLP 1) 153 (60-150) -
beta-BHC (CLP 1) 155 (61-150) -
delta-BHC (CLP 1) 166 (54-150) -
Dieldrin (CLP 1) 162 (60-150) -
Endosulfan I (CLP 1) 156 (64-150) -
Endosulfan II (CLP 1) 159 (62-150) -
Endosulfan sulfate (CLP 1) 157 (62-150) -
Endrin (CLP 2) 151 (60-150) -
Endrin (CLP 1) 164 (60-150) -
Endrin aldehyde (CLP 1) 164 (62-150) -
Endrin ketone (CLP 1) 155 (64-150) -
gamma-BHC (CLP 1) 155 (65-150) -
gamma-Chlordane (CLP 1) 151 (57-150) -
Heptachlor epoxide (CLP 1) 157 (66-150) -
Methoxychlor (CLP 1) 159 (52-150) -

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

5 
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XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary- SDG 460-114944-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
114944-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
114944-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 36559A3a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114944-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: 7/~ ~{, 
Page:_Lof_f 

Reviewer: p 
2nd Reviewer: c 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XII/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

l1n 

I llalidaticc Ama 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

SurroQate spikes /J.'? 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound auantitation/RULOQ/LODs 

Taroet comoound identification 

System Performance 

I n"P'"" nf rloto 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-018-SW 

CFSWP-019-SW 

CFSWP-020-SW 

Notes· 

I I 
A1A 

A 
'A.,b, . /. 

6 
A 
(1)1) c~=-

,s...J 

\J t!)~ 

-5v) 1.<!.1::> 

N 
A 

~ 

6, 

/'::, 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36559A3aW.wpd 

Ccmmects 

~~ /llAI :=-....0 

c..tA ;.,...J 

OrMW-'6"02 -A& 

\o 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-114944-1 

460-114944-2 

460-114944-3 

( #>0-114<1%-1 I 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

I 



LDC#: 

Level IV checklist_8081A_rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page: _Lot~ 
Reviewer:~ __.. 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
I 1 to confirm 

If any percent recovery (%R) was less than 10 percent, was a reanalysis perlormed 
to confirm o/oR? 

internal standard area counts within :t 50% of the average area calculated 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
in this SDG? If no, indicate which matrix does not have an associated 

1/Water. 

of each matrix? 

of data was found to be 

Level IV checklist_8D81A_rev01.wpd 

Yes No NA 

Page1_.ot 1---
Reviewer: ~'T 

2nd Reviewer: C7 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F.Aidrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes:==================================================================-------------------------------------------------

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC #: ..3~ ST '7 .IT 3.;._ 

METHOD: ~C HPLC 
Are surrogates required by the method? Yes __ or No 

VALIDATION FINDINDS WORKSHEET 
Surrogate Recovery 

/' l"jease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
U N N/A Were surrogates spiked into all samples and blanks? 

7NJN/A Did all surra~ ate recoveries (%Rl meet the QC limits? 

Sample Detector/ Surrogate 
# ID Column Compound %R (Limits) 

l (!.I-I' - ,_.,. e t4"1 ( '"'- 1'-l'i ) .1 cW\- /P 
( ) 

( ) 

I I 

']... 

I 
~ 

I 

Q-

I 
n\ ( ~ 

i I 
\ 

(!.,\.-I" 1 6 !bO ( ~ .1 
( 

( ) 

3 I lb9 ( ) 

' J, \l'S ( I; ) I; 
( ) 

( ) 

( ) 

I 
I 1'(1~ lfloo--:; 1 "L:.,t;~-" j 

I 
.l I 

li-s\. ( ~ 
i I 

~ ( 

( 

I I I I I 

( 

i I 
( 

( 

I I I I I 
( 

~ I ( 

( 

SurroQate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo{e)Pyrene s 1 ~Chloro-3-Nitrobenzene 

8 4-Bromofluorobenzene (BFB) H Ortho-Ternhenyl N Terp_J:!enyl-014 T 3,4-Dinitrotoluene 

c· a a a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiohenvl (DCB) u Trioentvltin 

0 Bromochlorobenene J n-Triacontane p 1-methylnaphthalene v Tri-n-propyltin 

E 1 4-Dichlorobutane K Hexacosane Q Dichloroohenvl Acetic Acid (DCM) w Tributvl Phosohate 

F 1 4- . •fnFRl I R 4- X Trinh.ovll 

SUR_r1.wpd 

y 

z 
AA 

88 

cc 

/ / 
Page:_of_ 

Reviewer:-----L:2_ 
2nd Reviewer:__Q 

Qualifications 

1-lO 

f../'() 

tJ'(/ 

jV\') 

Tetrachloro-m- xylene 

2-Bromonaphthalene 

Chloro-octadecane 

2 4-Dichloroohenvlacetic acid 

2 5-Dibromotoluene 

I 

I 

I 

I 
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METHOD: /GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

7 
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Reviewer:_____E[ 
2nd Reviewer:~ 

/Plilase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". . 
~ Were a laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) analyzed for each matrix in this SDG? 
~ Were the LCS percent recoveries (%R) and relative percent differences (RPD) within the QC limits? 

~e'7,1,~~fD Only 
~ Was an LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 

LCS LCSD 
# LCS/LCSD ID Comoound %R (Limits} %R (Limits} RPD !Limits) Associated Samples Qualifications 

\.(!:;, /P 'l'>o- ~ .. .Pol' c ~-- ... ( ) c ) c:u.J. CJt.)..)._ . \" J.J.:,j p 
?>1?-~~ :v G ( I \j) ( ) ( ) <u.f tJl? I 

( ) ( ) ( ) 

( ) ( ) ( ) 
I 

( ) ( ) ( ) I 

( ) ( ) ( ) 

( ) ( ) ( ) 

{ ' ' { 

( ) ( ) ( ) 
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FORM III 
PESTICIDES LAB CONTROL SAMPLE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-114944-1 

SDG No.: 

Matrix: Water Level: Low Lab File ID: P4194969.D ------- ---- -------------
Lab ID: LCS 460-372342/2-A Client ID: 

SPIKE LCS LCS QC 
ADDED CONCENTRATION % LIMITS # 

COMPOUND (ug/L) (ug/L) REC REC 
41 4 I DDD M tl? ,_ 0.800 1.25 15E V61-150 * 
414 I DDD N"l C!.PI 0.800 1. 34 167 /61 150 * 
41 4 I DDE 0.800 1.15 143 58 150 
41 4 I DDE -.1 Q.1, \' 1 0.800 1. 26 15B V5B-150 * 
41 4 I DDT O.BOO 1.1B 14B 58 150 
4, 4 I DDT e C!..t--1'\ 0.800 1.29 161 v5B 150 * 
Aldrin 0.800 0.841 105 60-150 
Aldrin O.BOO 0.942 11B 60 150 
alpha BHC 0.800 1.12 14 0 63 150 
alpha BHC !>.. LL. r' 0.800 1.27 159 V63-15o * 
alpha Chlordane O.BOO 1.13 141 60 150 
alpha Chlordane s a.I-\JI 0.800 1.22 153 VfiO 150 * 
beta-BHC 0.800 1.1B 14B 61-150 
beta-BHC £> C!..\.i'l 0.800 1. 24 155 l/'61 150 * 
delta BHC 0.800 1.1B 147 54 150 
delta BHC c_ a.1-PI 0.800 1. 33 166 _.....-54-150 * 
Dieldrin 0.800 1. 20 150 60 150 
Dieldrin I a. ~..e ' 0.800 1. 29 162 _,-60 150 * 
Endosulfan I 0.800 1.1B 148 64-150 
Endosulfan I \-\ 1!, \. (' I O.BOO 1. 25 156 _......-64 150 * 
Endosulfan II 0. BOO 1.19 148 62 150 
Endosulfan II L 111-f I O.BOO 1. 27 159 _.....62 150 * 
Endosulfan sulfate 0. BOO 1.19 14B 62 150 
Endosulfan sulfate N <!.vP 1 O.BOO 1. 26 157 _...-62 150 * 
Endrin \'--. l-\11' v O.BOO 1. 21 151 __.-oo 150 * 
Endrin K._ l!,\1{/ I O.BOO 1. 31 164 _./60 150 * 
Endrin aldehyde O.BOO 1.15 144 62 150 
Endrin aldehyde K M(:'l 0.800 1. 31 164 62 150 * 
Endrin ketone O.BOO 1.1B 147 64 150 
Endrin ketone & CLf I 0.800 1. 24 155 _.... 64-150 * 
gamma BHC (Lindane) O.BOO 1.13 141 65 150 
gamma BHC (Lindane) ? t-v\' I 0.800 1. 24 155 ..... 65 150 * 
gamma Chlordane O.BOO 1. 09 136 57-150 
gamma Chlordane T t!.v\' 1 O.BOO 1. 21 151 .-57-150 * 
Heptachlor O.BOO O.B85 111 60 150 
Heptachlor O.BOO 0. 9B3 123 60 150 
Heptachlor epoxide 0.800 1.14 142 66 150 
Heptachlor epoxide 0 <!-vf' I 0.800 1. 26 15 ...... 66 150 * 
Methoxychlor 0.800 1.18 147 52 150 
Methoxychlor 1"' 1!.-llfi O.BOO 1. 27 159 V"-52 150 * 

# Column to be used to flag recovery and RPD values 

FORM III 8081B 
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LDC #: -.3 ~>-S'~I'!-2:.-. 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _L_ of J 
Reviewer: FT 

2nd Reviewer: @ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AJC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/17/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

-

Reported 

100 

CLP2 0.9940 

0.5237 

CLP1 0.8856 

0.4581 

Where: 

-------

Recalculated 

100 

0.9940 

0.5237 

0.8856 

0.4581 

A= Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9673 0.9673 7.5 

0.5368 0.5368 5.9 

0.8689 0.8689 8.8 

0.4442 0.4442 9.3 

Recalculated 

%RSD 

7.5 

5.9 

8.8 

9.3 



LDC#: 36~>-'7'-'1.3.<=< VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%D) = 100 • (N - C}/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C = Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng} 

I BecalcJIIated I 
Calibration Average CF/ 

I I Standard ID Date/Time Compound CCVConc CF/Conc CF/Conc %0 
CCV CCV 

~ ~~\ c. I"' II "' eM .to .,...} '"""' \ (U.I':2- \DO \0,....- JO-z-.4- ~-~ 
1\A.t. t-evo ~'"' v~ v \00 lo....- \OZ.. "V v- . 7.--

_l~ e.t..f1 \00 \b<;" JoC~ --':>·'> 
J \00 \l~ lli . ., 14·7 

/ .) 
Page:_of_ 

Reviewer: __IT 
2nd Reviewer: ~ 

I Recalc11lated I 

I %0 I 
~d 
)...]-.-

s:~ 

I'L 'I --

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



LDC #: <5 t.. S"S;"NJ :3 "'- VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:~of~ 
Reviewer: FT , 

2nd reviewer: (?'\. 7 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I ID ample : 
.,., 

Surrogate 
Surrogate Column Spiked 

I I I 
Tetrachloro-m-xylene ~p~ ,oJ 
Tetrachloro-m-xylene I 
Decachlorobiphenyl ~~-fl 

Decachlorobil:lhenvl 
I J 

S I ID am pte : 
Surrogate 

SurroRate Column Spiked 

I I I 
Tetrachloro-m-xylene 

Tetrachloro-m.xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

S I ID ample : 
Surrogate 

Surrogate Column Solked 

I I I 
Tetrachloro·m·xylene 

T etrachloro·m·xylene 

Decachlorobiphenyl 

Decachloroblphenvl 

S I ID ample : 
Surrogate 

Surroaate Column Soiked 

I I I 
T etrachloro·m·xylene 

Tetrachloro--m·xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

I 

I 

I 

I 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Surrogate Percent 
Found Recovery 

I Re[!:Orted 

8"f,::. Pl.pl-"'f ~"' 'i/i.Q -· </i 
~~~-~ "" 111 
/~fJ,<j /'1</ 

Surrogate Percent 
Found Recovery 

I Re[!:orted 

Surrogate Percent 
Found Recoverv 

I Re~orted 

Surrogate Percent 
Found Recoverv 

I Reeorted 

Percent Percent 
Recov!_ry Difference 

I Recalculated I I 
~ 0 

S(k' 
' 

I </"! 
J'/'-1 

Percent Percent 
RecOV!_ry Difference 

I Recalculated I I 

Percent Percent 
Recoverv Difference 

I Recalculated I I 

Percent Percent 
Recovery Difference 

I Recalculated I I 

Notes: _____________________________________ _ 

SURRCALC.3C3 



LDC#: <36S'~<j/}d«: VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

Page: _!of_/ 

Reviewer: L 7 
2nd Reviewer: c:J;1 

c.:::::=--' 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 oo• (SSC-SC)/SA Where: SSC = Spiked sample concentration 
SA= Spike added 

SC = Concentration 

RPD = I LCS - LCSD I • 2/(LCS + LCSD) LCS = Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: 1.V::> ':11.>0 ~ ~ 1- '2 ~':I).--

F LCS II LCSD II LCS/LCSD I 
: _ Percent Recovery{ _____ferce~_!l.ecovery JJ ~PO J. 

LCSD LCS [- Reported J Recalc. JJ Reported I Recalc. IL Repo~d J Recalc. J: 

''*' I HI II 119 llt9 II (7 I 11 
14~ I t'\-~ II ')-"" i1"l-"1 II 1..J I d 

gamma-BHC 

I I· I""-> o.O\S~ 

4,4'-DDT I· Js( \.0_3 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 
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LDC #: 3 '- S S~ /T 3.:;: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

(" / Page: __ of __ 

Reviewer:~ 
2nd reviewer:~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

t J, ~"" Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = !&l!!J!Y.liDFll2.0l Example: 
(A,)(RRF)(V,)(V,)(%5) 

A, = Area of the characteristic ion (EICP) for the Sample I. D. \.~ 1\ t. o- ?-=j-:z ~ ~ 'Y' L)l J 90T 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

( Ca'\"2-r.toe:z.CP) ( JOO} ( \ l I, = Amount of internal standard added in nanograms (ng) Cone.= 

v, = Volume or weight of sample extract in milliliters (ml) or 
( 27..<;{<-lo'Z.? )(o.9~J?) ( .. so) 

grams (g). 

v, = Volume of extract injected in microliters (ul) = 
\. l ~ ~~--d \, v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

o/oS = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Co~centra~ion Concentration 

# Samole ID Comoound ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36559A3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 11, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114944-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-018-SW 460-114944-1 Water 06/06/16 
CFSWP-019-SW 460-114944-2 Water 06/06/16 
CFSWP-020-SW 460-114944-3 Water 06/06/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB2-AQ (from SDG 460-114456-1) was identified as an equipment 
blank. No contaminants were found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-114944-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-114944-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
114944-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 36559A3b 
SDG #: 460-114944-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date:~);& 
Page:_Lof_l 

Reviewer: E-? 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc A[ea 

I. Sample receipVTechnical holdino times 

II. Initial calibration/ICV 

Ill. Continuing calibration 

IV. Laboratory Blanks 

v. Field blanks 

VI. Surrogate spikes /I? 
' 

VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Compound quantitation/RULOQ/LODs 

XI. Taroet compound identification 

)(II "· '". ''' o<< 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

11? 

Notes· 

N = Not provided/applicable 
SW = See worksheet 

Client JD 

CFSWP-018-SW 

CFSWP-019-SW 

CFSWP-020-8W 

I I Comments 

A ,A 
A-,./J o;. f'<>P /Jol .6 w 

ll. cw =-~ 
.ll. 

NP F:b""" C.,ff'IIW -I'T/62- A~ (1/WJ- 1/'/r/56 -I) 
A 
rJ 
A ~ I.P 
!J 
A. 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-114944-1 

460-114944-2 

460-114944-3 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

L:\Roux Associates\Columbia Falls\36559A3bW.wpd 
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LDC#: 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_tof ;_ 
Reviewer: ?/ 

2nd Reviewer: G: ~ -



LDC#: 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_261 ;1.
Reviewer:___t'Z.. 

2nd Reviewer:~ 



LDC#: ..3<::; S'o~/~3h VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _ ~f _/' 

Reviewer: FT 

2nd Reviewer: Y 
~ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 511112016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 
- --·--

Where: 

Reported Recalculated 

1000 1000 

0.0368 0.0368 

0.0220 0.0220 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X= Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0393 0.0393 6.6 

0.0236 0.0236 5.2 

-

Recalculated 

%RSD 

6.6 

5.2 



LDC#: 
<3(. ~7'/J ~ 

METHOD: GC / HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_-b'f_/ 

Reviewer:--,E+--
2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 *(ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A =Area of compound 
C = Concentration of compound 

I Reported 

Average CF(ICAL)/ CCV I Compound 
CF/Conc. 

CCV Cone. 

1 WI/ ~11 (,jc;j/t, fC45 J2{,o -1 Ot~ fooD /02.0 

-2- d4-{' joOb "JJ$2:> 

2 

3 

4 

I Recalculated II Reported I Recalculated I 

I II I I 

CF/Conc. %0 %0 
CCV 

J0~3- </ :z.-• .3. ,....._3 
1JI3. 0 f-7 /· 7 

I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: <3~.IT'7/t~ 

METHOD:~C HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s leiD -··· ·- .. .4</ ) . ' 

Surra ate 

I 

I 
De./?) 

J, 

........... ,_. ·-· 
Surra ate 

I 

---- ------··--·-· 

Surrogate Compound 

A Chlorobenzene (CBZ) G 

B 4-Bromofluorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

0 Bromochlorobenene J 

E 1 ,4-Dlchlorobutane K 

F 1 4-Difluorobenzene lDFB) L 

SURRCLC_r1.wpd 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Surrogate Surrogate 
ColumnfOetector S iked Found 

I I I 

I 
C.W}.-

I 
/0 0 

I 
Cf'l· 0 

tUJ~t J 'f-33 

Surrogate Surrogate 
Column/Detector S iked Found 

I I I 

··---· 

Surrogate Compound Surrogate Compound 

Octacosane M Benzo{e)Pyrene 

Ortho-T erphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-methylnaphthalene 

Hexacosane Q Dlchlorophenyl Acetic Acid (DCAA) 

Bromo benzene R 4-Nitroohenol 

s 
T 

u 
v 
w 
X 

Percent 
Recove 

Re~orted I Recalculated 

<>tl/ 

__ I ___ 
9</ 

'~ "13 

Re!;!orted Recalculated 

---- ·--

Surrogate Compound 

1-Chloro-3-Nitrobenzene y 

3,4-Dinitrotoluene z 
Tripentyltin AA 

Tri-n-propyltin 88 

Tributyl Phosphate cc 
Triohenvl Phosohale 

Page:___!at / 

Reviewer: c:Jt 
2nd reviewer: _ 

Percent 
Difference 

I 
0 

I c) 

Percent 
Difference 

I 

Surrogate Compound 

Tetrachloro-m- xylene 

2-Bromonaphlhalene 

Chloro-octadecane 

2,4-Dichlorophenylacetic acid 

2,5-Dibromotoluene 



LDC#: <..3bQJ;t-~ VALIDATION FINDINGS WORKSHEET Page:__5f_/ 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ,......---GC _HPLC 

Reviewer: FT 
2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 • (SSC/SA) 
RPD =(({SSCLCS - SSCLCSD} • 2) I (SSCLCS + SSCLCSD))'1 00 

LCS/LCSD samples: f.&:. /P Y foO- "37 OJ 0 <j _3 

I~ 
Spike 

Ad~n. 
( l<l ) 

I LCS LCSD 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

!\ 'Of P'-0 </-0 tf. L) 

Where sse = Spiked sample concentration 
LCS = Laboratory Control Sample 

Spike Sample I LCS 
Concen:iion 
( I>! ) I Percent Recovery 

LCS LCSD I Reported I Recalc. 

~---I 2-- s. or I :W' ;;.B 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

II LCSD II LCS/LCSD 

II Percent Recovery II RPD 

II Ref:!orted I Recalc. II Ref:!orted I Recalc. 

t2~ /2G. I / 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported results do 
not aaree within 10.0% of the recalculated results. 
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LDC #: J ~ ~r?'/1- 3) 

METHOD: Ac HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= IAliFvliDfl Example: 

I 7 
Page:_of_/ 

Reviewer: FT 
2nd Reviewer:~ 

(RF)(Vs or Ws)(o/oS/100) 
Sample I D. L~ t.f/pO ~ 

37"1.. ;.v? 
Compound Name 11-ro c./o T I z (, 0 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 
RF= Average response factor of the compound Concentration = ( 2. 7 ( ~ }( ( I ) 

In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%8= Percent Solid 

# Sample ID 

tJ.C.o I 

SAMPCLC_r1.wpd 

- (.S< 

</7 

Reported 
Compound Concentrations 

( l 

'-f777H (.2o) - /2/-3 
g 3"t61~ (o.oz3") 

()-."""V) 

12 IA"'.J-/v 
Recalculated Results 

Concentrations 
( l 

pr,o- I -
~ /).. 
3 /~ 

.; ;;-r, 

~ /3 
6 j'.>l 
7 /), 
J( j3 

~-

Qualifications 

J __ l_L /2/3.0 

i·l I 

I ,.c, I 
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LDC Report# 36559A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 12, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114944-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-018-SW 460-114944-1 Water 06/06/16 
CFSWP-019-SW 460-114944-2 Water 06/06/16 
CFSWP-020-SW 460-114944-3 Water 06/06/16 
CFSWP-021-SW 460-114944-4 Water 06/06/16 
CFSWP-022-SW 460-114944-5 Water 06/06/16 
CFSWP-009-SW 460-114997-1 Water 06/07/16 
CFSWP-010-SW 460-114997-2 Water 06/07/16 
CFSWP-011-SW 460-114997-3 Water 06/07/16 
CFSWP-012-SW 460-114997-4 Water 06/07/16 
CFSWP-013-SW 460-114997-5 Water 06/07/16 
CFSWP-DUP1-SW 460-114997-6 Water 06/07/16 
CFSWP-011-SWMS 460-114997-3MS Water 06/07/16 
CFSWP-011-SWDUP 460-114997-3DUP Water 06/07/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(o/oRSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (o/oR) were within QC limits. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFSWP-013-SW and CFSWP-DUP1-SW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ua/Ll 

Analvte CFSWP-013-SW CFSWP-DUP1-SW RPD (Limits) Flaa AorP 

Aluminum 30.0 34.6 14 (S30) - -

Barium 78.0 81.2 4 (S30) - -

Calcium 46500 47700 3 (S30) - -

Copper 2.2 11.7 137 (S30) J (all detects) A 

Magnesium 10700 11100 4 (S30) - -

Manganese 10.7 11.0 3 (S30) - -

Potassium 530 556 5 (S30) - -

Sodium 2030 2120 4 (S30) - -

Vanadium 1.9 1.8 5 (S30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to field duplicate RPD, data were qualified as estimated in two samples. 

5 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-114944-1 

I Sample I Anal~te I Flaa I AorP I Reason 

CFSWP-013-SW Copper J (all detects) A Field duplicates (RPD) 
CFSWP-DUP1-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Laboratory Blank Data Qualification Summary- SDG 460-114944-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals -Field Blank Data Qualification Summary- SDG 460-114944-1 

No Sample Data Qualified in this SDG 

7 
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LDC#: 36559A4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114944-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: I \1,\1\0 
Page:__lof \ 

Reviewer: 0'\:::> 
2nd Reviewer: C. .< 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Ar"" 

Sample receipVTechnical holding times ~ bl~-\\\0 
ICP/MS Tune ~ 
Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

n, oil ' ' n, 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-018-SW 

CFSWP-019-SW 

CFSWP-020-SW 

CFSWP-021-SW 

CFSWP-022-SW 

CFSWP-009-SW 

CFSWP-01 0-SW 

CFSWP-011-SW 

CFSWP-012-SW 

CFSWP-013-SW 
~:"o '>Q0..."-'2-J 

CFSWP-DUP'-1-SW 

CFSWP-011-SWMS 

CFSWP-011-SWDUP 

~ 
0 
~ '!,A~-;: t \ <-.."\ 
[:::>.,_ \)'-.)'? 

~ 
~ LC'S 

S.N ~"V~ (,o 
A 
p.,_ 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

t\'-\ 
~ 

'"' 
D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

460-114944-1 

460-114944-2 

460-114944-3 

460-114944-4 

460-114944-5 

460-114997-1 

460-114997-2 

460-114997-3 

460-114997-4 

460-114997-5 

460-114997-6 

460-114997-3MS 

460-114997-3DUP 

L:\Roux Associates\Columbia Falls\36559A4aW.wpd 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 



VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 6010B/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
~ 

Cooler temperature criteria was met. / 

II. ICPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 
,... 

Were %RSD of isotopes in the tuning solution s:5%? ...-

Ill. Calibration ,... 
Were all instruments calibrated dailv, each set-uptime? 

Were the proper number of standards used? ,-

Were all initial and continuing calibration verification %Rs within the 90-110% (80- ,... 
120% for mercurv) QC limits? 

Were all initial calibration correlation coefficients > 0.995? I' 

IV. Blanks 

Was a method blank associated with everv sample in this SDG? ./ 

Was there contamination in the method blanks? If yes, please see the Blanks 
./ validation completeness worksheet. 

V. /CP Interference Check Sample 

Were ICP interference check samples performed daily? 
,.--

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or ,-
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ./ 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) :0 20% for / 
waters and :0 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used tor samples that were~ 5X the RL, including when only one of the duplicate 
samole values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anavlzed for this SDG? /" 

Was an LCS analvzed oer extraction batch? 
_..... 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC 

./ 

limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 
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LDC #: ~!.::iS. S•[f.\~""-1 VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

V/11. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
..--

of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis_ performed? / 

IX /CP Serial Dilution 

Was an JCP serial dilution analyzed if analyte concentrations were > 50X the MDL 
ICPV>100X the MDLIICP/MSl? 

/ 

_.--· 
Were all oercentdifferences f%Dsl < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. .--
Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. ./ 

Target analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:~ot"
Reviewer:~ 

2nd reviewer:~ 

All circled elements are applicable to each sample. 

.1n · An~lvh• I i<:t ITA I \ 

'\- \\ w 1\i, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, z,;)Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

/l.c,, 1-1> w 1\1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn)Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

I"'""" 61 <>; 6• R< Ro "n "' "' "' "' "' Dh "' Mo ,_,, 'H I<' <:, a, "' Tl \1 7o Mo R <:o Ti 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



LDC#: 36559A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 OB/7000) 

~~ lN NA Were field duplicate pairs identified in this SDG? 
lJIN NA Were target analytes detected in the field duplicate pairs? 

Concentration (u!=J/L) 

Analyte 10 11 

Aluminum 30.0 34,6 

Barium 78.0 81.2 

Calcium 46500 47700 

Copper 2.2 11.7 

Magnesium 10700 11100 

Manganese 10.7 11.0 

Potassium 530 556 

Sodium 2030 2120 

Vanadium 1.9 1.8 

Page:_\_of~ 
Reviewer: :::Sv 

2nd Reviewer: W 

RPD Qual. 
(<30) (Parent Only) 

14 

4 

3 

137 JdeUA (det) 

4 

3 

5 

4 

5 
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LDC #: %'SE\"' ~"\ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

---;(\) 

~'..di> 
:s.c~ 
\-b'..\\0 

(__(_'J 

'Z-\ '-'"' 
<:_(_;\,) 

\S.:'-\'\ 

Where, Found= concentration On ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I e:ecalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
~ L\-Ch\\~\L ~0~'-....- \00~/~~ 
~ ~ L-1 

CVM (Initial calibration) 
~ 'S.. oi'S. u-~ '-- S uq\'-- \OLt-~ 

.__, 
ICP (Continuing calibration) 

ICP/MS (Continuing calibration) 
~ S\'S.,Iua\'- soo '>"\ \ '-- \03:.'1~?-.-

-.J ~ 

CVAA (Contining calibration) 

~ L\ .\""S,.\o 1..>"\\'- :s '""""\ '-- ~'S.I'-~ 
'--' '--' 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
e:eQcded 

%R 

\Dc:Y'/~ '?-

LO\Yv?-

\0~'7~'?---

q~(_'?-

I 

Page:__l_of~ 
Reviewer: ·--:;:,0 

2nd Reviewer: .= 

Acceptable 
(Y/N) 
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Commenffi: ______________________________________________________________________________________________________________ ___ 
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LDC #: 3:>~"\£\~""' VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_\ of~ 
Reviewer: :S 'V 

2nd Reviewer: c::::;,. 
<---

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True::::: Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI x 100 
I 

Sample ID 

"3;::.":;. ~~ 

\~--~"\ 
LL', 
1..() ·J ... l.<? 

~s 

'1o'..."'S"6 

V...R 
'2o':¥\ 

Sel?-
'""to' <:;.(.tl 

Where, I = Initial Sample Result (mgll) 
SDR = Serial Dilution Result (mgll) (Instrument Reading x 5) 

Found IS I I True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 
~s \a\.""::.\ -..)~ '- \ oc::::. ~ \..., 

Laboratory control sample 
-~ SJ '~'?:> u_~ \._. 'SO ·.J"\\ '--

'-" 
Matrix spike (SSR-SR) 

~ 'LUc::"':>~~\1.....-- -z..S. ~'--
'-' 

Duplicate N" z. \ ~'-\- '-.)o, \ \..... 2... \ \q_ '"""'\ '--......._, ~ 

ICP serial dilution 

"""' 
\ 'c'-'< ""S u;~ \..._... l o\lo"\..v~ \.. 

I eecalclllated I 
I %RIRPD/%0 I 

lCJ'Z ... f'~?-

\ <::::)\ '"!_,?---

'""\ '1S .__ c~--

Q,\%,~ 

L~<>l:v 

Acceptable 
%R/ RPD/%0 (YIN) 

\ a;-z_.,..: ~ ~ 

lo\..1-~ J 
I 

q8,.('.,:"?--

o-' ~r .. ,s?-<::;; 
z__:s,f..v y '-

Comments: __________________________________________________________________________________________________ -===================== 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~of~ 
Reviewer: :S.Q 

2nd reviewer: {)= ..< 

P) ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
'f.( Have results been reported and calculated correctly? 

Are results within the calibrated range of the instruments and within the linear range of the ICP? 
IY!N N/A Are all detection limits below the CRDL? 
v r 
Detected analyte results for ---"--""'-\._"\_.l, __ _,~_:_..~~------- were recalculated and verified using the following 
equation: 

Concentration = 

RD = 
FV = 
ln. Vol. 
Dil = 

# 

(RD\(FVl(Dill 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

" 
2-

3, 
4 
~ 
\o 

_"l 
6 
'\ 
lo 
\\ 

RECALC.4SW 

Recalculation: 

~-.:::::>"' 0 .::,~ "-""i '-
\)·,\~ z_ 

Analvte 

~<::_, 

f-:>.-. \ 
~ 
G,__ 
c::..'-"-
~ 

'\-.A..-:;;,) 

~ 

~ 
v 

Go. 

Reported Calculated 
Concentration Concentration Acceptable 

( ""\1 l '" \\ l (Y/N) 

0:~ D~o ~"" 
\%:1 iB ,\ ~ 
So'; "9::::J~ ''--') 

s:-(l-.::::: t:;() S(--,o:::;cc:> 

L..V> 2_,(0 

\L.<oe<) \L.'OCC) 

I ,9., I.Ss 
"::::,.u,.o Sl\0 
2.;:::,'&:;; 'Zc8c:> 
\ ,0., \,~ 

~\t'CJC) l\.1\00 y 
' 



LDC Report# 36559A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 12, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114944-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-018-SW 460-114944-1 Water 06/06/16 
CFSWP-019-SW 460-114944-2 Water 06/06/16 
CFSWP-020-SW 460-114944-3 Water 06/06/16 
CFSWP-021-SW 460-114944-4 Water 06/06/16 
CFSWP-022-SW 460-114944-5 Water 06/06/16 
CFSWP-009-SW 460-114997-1 Water 06/07/16 
CFSWP-010-SW 460-114997-2 Water 06/07/16 
CFSWP-011-SW 460-114997-3 Water 06/07/16 
CFSWP-012-SW 460-114997-4 Water 06/07/16 
CFSWP-013-SW 460-114997-5 Water 06/07/16 
CFSWP-DUP1-SW 460-114997-6 Water 06/07/16 
CFSWP-018-SWDUP 460-114944-1DUP Water 06/06/16 
CFSWP-01 0-SWMS 460-114997 -2MS Water 06/07/16 
CFSWP-01 0-SWMSD 460-114997 -2MSD Water 06/07/16 
CFSWP-011-SWMS 460-114997-3MS Water 06/07/16 
CFSWP-011-SWMSD 460-114997-3MSD Water 06/07/16 
CFSWP-011-SWDUP 460-114997-3DUP Water 06/07/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrite/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFSWP-011-SWMS/MSD Chloride - 116 (90-110) J+ (all detects) A 
(All samples in SDG 
460-114944-1) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

4 
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Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFSWP-013-SW and CFSWP-DUP1-SW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/L) 

Analyte CFSWP·013·5W CFSWP-DUP1-SW RPD (Limits) Flao A or P 

Hardness 156000 ug/L 156000 ug/L 0 (<30) - -

Alkalinity 179000 ug/L 160000 ug/L 11 (<30) - -

Total dissolved solids 173 mg/L 159 mg/L 8 (<30) - -

Total suspended solids 1.2 mg/L 1.1 mg/L 9 (<30) - -

Ammonia 23.0U ug/L 27.9 ug/L 19 (S30) - -

Chloride 1780 ug/L 1700 ug/L 5 (<30) - -

Fluoride 39.2 ug/L 38.3 ug/L 2 (<30) - -

Sulfate 1910 ug/L 1960 ug/L 3 (<30) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD o/oR, data were qualified as estimated in eleven samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and 1.1sable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-114944-1 

I Samele I Anal~te I Flaa I AorP I Reason 

CFSWP-018-SW Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFSWP-019-SW duplicate (%R) 
CFSWP-020-SW 
CFSWP-021-SW 
CFSWP-022-SW 
CFSWP-009-SW 
CFSWP-01 0-SW 
CFSWP-011-SW 
CFSWP-012-SW 
CFSWP-013-SW 
CFSWP-DUP1-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-114944-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-114944-1 

No Sample Data Qualified in this SDG 

6 
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LDC#:. __ ~36~5~59~A~6~----- VALIDATION COMPLETENESS WORKSHEET 
SDG #:------'4":6':"0_,-1,....14""9""4"'4-__,1--:-___ 
Laboratory: Test America. Inc. 

Level IV 
Date:<\,,\,"' 

Page:_iofZ 
Reviewer: ..:Sv 

"Sa 2nd Reviewer: c;;. / 
METHOD: (Analyte) Alkalinity ISM2320Bl. Ammonia-){IEPA Method 350.1 l. Chloride. Fluoride. Sulfate (EPA Method 
300.01. Total Cyanide I EPA Method 335.41. Hardness ISM2340C). Nitrite/Nitrite-N IEPA Method 353.2), TDS ISM2540Cl. 
TSS ISM2540Dl 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc A[ea I I Comments 

I. Sample receipVTechnical holdinq times A.. i/;{1.6> -\ ''"' 
II Initial calibration ~ 

Ill. Calibration verification ~ 
IV Laboratorv Blanks ~ 
v Field blanks t--J 

VI. Matrix Spike/Matrix Spike Duplicates <;w \Jh\v = ( ,., ,~\ ~'S., l~ 
VII. Duplicate sample analvsis ~ 'Vv'? / 

VIII. Laboratory control samples A.. 1-c..<:.i 'C) ~ S¥:.'""-
IX. Field duplicates SV0 P'J:: c,o,,-\ 
X. Sample result verification 

)([ (), oil • ''riot' 
{>... 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

Client ID LabiD 

1 CFSWP-018-SW A\\ 460-114944-1 

2 CFSWP-019-SW 460-114944-2 

3 CFSWP-020-SW 460-114944-3 

4 CFSWP-021-SW 460-114944-4 

5 CFSWP-022-SW 460-114944-5 

6 CFSWP-009-SW 460-114997-1 

7 CFSWP-01 0-SW 460-114997-2 

8 CFSWP-011-SW 460-114997-3 

9 CFSWP-012-SW 460-114997-4 

10 CFSWP-013-SW 460-114997-5 

11 CFSWP-~pi-1-~'~ v 460-114997-6 

12 CFSWP-018-8WDUP f::>...\'1(... 460-114944-1 DUP 

13 CFSWP-01 0-SWMS C..t--> 460-114997-2MS 

14 CFSWP-010-SWMSD 460-114997-2MSD 

15 CFSWP-011-SWMS w.o \..)1}- I.JOz. \..J\,\.,., 460-114997 -3MS 

16 CFSWP-011-SWMSD .\ .\ l. \.., 1 460-114997-3MSD 

o'Qo'-'<- ~w~ ~ -t= 
V:\LOGJN\Roux Associates\Columbia Falls\36559A6W.wpd 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/06/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

I 



LDC #: 36559A6 VALIDATION COMPLETENESS WORKSHEET 
SDG#: 460-114944-1 leveiiV 
Laboratory: Test America. Inc. 

Date:"]\\\\\'." 

Page:~of'Z 
Reviewer: ~'Q/ 

2nd Revlewer:__,i,;."""'L.'---

METHOD: (Analyte) Alkalinity (SM2320Bl. Ammania-N (EPA Method 350.1 l. Chloride. Fluoride. Sulfate (EPA Method 
300.0), Total Cyanide (EPA Method 335.41. Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540Cl. 
TSS (SM2540Dl 

Client ID LabiD Matrix Date 

17 CFSWP-011-SWDUP 3oll.O 'XS. ""<-<:JS ~"~ ~'<- 460-114997-3DUP Water 06/07/16 

18 

19 

20 

21 

I?? 

Notes: _____________________________________ _ 

L:\Roux Associates\Columbia Falls\36559A6W.wpd 2 



VALIDATION FINDINGS CHECKLIST 

Method·lnorganics (EPA Method~~) 

Validation Area Yes No NA 

I. Technical holdinct times 
. ..-

All technical holding times were met. 

Cooler temperature criteria was met. / 

II. Calibration 

Were all instruments calibrated dailv, each set-uptime? 
. ..--

Were the proper number of standards used? 
./'"' 

Were all initial calibration correlation coefficients > 0.995? r-

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as reouired? (Level IV onlvl / 

Were balance checks performed as reauired? (Level IV only) / 

/11. Blanks 

Was a method blank associated with everv sam ole in this SDG? 
,....... 

Was there contamination in the method blanks? If yes, please see the Blanks -validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
/ waters and~ 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) 

was used for samples that were~ SX the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
__... 

Was an LCS analyzed oer extraction batch? 
,....... 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% l85-115% for Method 300.0\ QC limits? .,/ 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) sarr~ples performed? / 

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC-EPA_2010.wpd version 1.0 

Page:~of 'Z... 
Reviewer: :::5'V 

2nd Reviewer: 6 :;,;?"' 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? 
/ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. / 

Targel analvles were delecled in the field blanks. 

WETC~EPA_2010.wpd version 1.0 

NA 

/ 

Page: ·-z.ot-z.... 
Reviewer:. "0"9 

2nd Reviewer:t/'~ / 

Findings/Comments 

. 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

!'l~mnl" In ~ -----

Page:_1 of_1_ 

Reviewer: J~ 
2nd reviewer: ( / 

frl ;'j t(F ¥c N()2 
::-., / -

\ \\ pH DS Cl F 0 '~oJO-P04~~~~HfJrKN TOC Cr6+ CIO{ \-\o._,6,~~ ( \S. ">J 
pH~~ ~0, 'So:: 0-PO, Alk.CN 'NH, TKN TOC Cr6+ CIO, 

f2c.::. \2- pH TDS Cl F NO, NO, SO, 0-Po,JJJ:;N NH, TKN TOC Cr6+ CIO 
~ 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 
~ . . uc. \"S"\Y: I pH TDS Cl F NO, NO, SO, 0-PO, AI!/GN).JH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk~ Nl::l., TKN TOC Cr6+ CIO 

OL'- tS -{ Ia I pH TDS ~~'f){o,l N'@/s~)O-PO, Al!/c:N~H)TKN TOC Cr6+ CIO 
......,~ ~ .......... ':-:-:-":' 

I pH TDS C F NO NO SO. 0-PO Alk CN NH, TKN TOC Cr6+ CIO --
ac.\\ WlNO, No,/soJo-Po, AI~}::;N NH, TKN Toe Cr6+ c1o c:-~ ·~ ~~~ pHftos:fl 

pH ToS CtF NO, NO, SO 0-PO 'Aik CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

PH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH,TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

PH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I nH Tn!'; r.1 F NO. NO. !';0. 0-PO. Alk r.N NH. TKN TOr. r.rR+ r.10. 

Comments: _________________________________ _ 

WC.wpd 



LDC #: 36559A6 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

]7Jp,ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:__}_of~ 

Reviewer: ;:-s,s-. 
2nd Reviewer:._Y'-"1::=._ 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken 
N N/A Were all duplicate sample relative percent differences (RPD) ::'. 20% for samples? 
VEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

I~ Hn 1\.11,.,.,· 
MS MSD 

RPn II irnitc::l 6n.:~lut~ •. •. 
15/16 w Cl 116 (90-110) All J+det!A (de!) 

Comments: ______________________________________________________________________________________________________________ ___ 

36559A6.wpd 



LDC#: 36559A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration 

Analyte 10 11 RPD (<30) 

Hardness 156000 (ug/L) 156000 (ug/L) 0 

Alkalinity 179000 (ug/L) 160000 (ug/L) 11 

TDS 173 (mg/L) 159 (mg/L) 8 

TSS 1.2 (mg/L) 1.1 (mg/L) 9 

Ammonia 23.0U (ug/L) 27.9 (ug/L) 19 

Chloride 1780 (ug/L) 1700 (ug/L) 5 

Fluoride 39.2 (ug/L) 38.3 (ug/L) 2 

Sulfate 1910 (ug/L) 1960 (ug/L) 3 

Page:~of' 
Reviewer: ':Sv 

2nd Reviewer: ?'~ 

Qualification 
(Parent only) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36559A6.wpd 



LDC#:~\?§p Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:~ofi_ 
Reviewer: <S~ 

2nd Reviewer: . .:C?T:::...~--

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of~9 was recalculated.Calibration date: 10\ \'-'<\ \ \o 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following fonnula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

.:sG\l \ 'S':. \'C. 
Calibration verification 

.:s..cAJ ~coS.·Z:: ~:=l 
Calibration verification 

"Si-'-' ~ '.Z.\ 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

s3 

{()~:, s4 

s5 

s6 

~'"""'~ 
10\,1..-s ~.0,/~\1... 

h-"·~;z.~~.'-

So"' - "() 

:\1 iJ:S \ 1-)b,::.U D ~"~:;~L 

Found = concentration of each analyte measured in the analysis of the ICY or CCV solution 

True = concentration of each analyte in the ICY or CCV source 

Recalculated Reported Acceptable 

Cone. (m!=!/L) Area r orr" r orr" (YiN) 

0.0 248461 

0.1 1307994 0.9995 0.9995 

0.5 4316647 

1 8027546 ~ 
2 16854510 

4 31532148 
,..,_,.,__ 

~ Z.~\'- C\8._ "~'~I?- '¥\7."?.--

"'' ""'1>"'> "'\.\ "::!,-.;, 

"[,S,~'-. Qcz,. ...., )'.z_ 
~.,:::J 9RCS/~~ 

'~'--- qq?(\iZ-- "\.0... ~(..,>;?--- '-..L( 
-

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results.·------------------------------------------------



LDC #: 5c.'S$1 C\'-i:J VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of~ 
Reviewer: :5;--;:::, 

2nd Reviewer: ~ 

METHOD: lnorganics, Method . 399 ~&------

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D( x 1 00 Where, 
(S+D)/2 

Sample ID Type of Analysis 

lL.S 
Laboratory control sample 

. 

l '...\<;5. 

'\-'\<) 
Matrix spike sample 

"\'..U.'\ 

·\)0\" Duplicate sample 

\\'-70 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
Element {units) (units) 

C-\ I""''-~ --6 '- \'S:~~ '----

(SSR-SR) 

\-.)O~h..:>Oc::..u q~"6-\ ~\_ \'OOO'd'-

~~'113 \ (,o '2-"""""~ \._....- \~'2~'--

I eecalc••lated 

II 
Reeotted 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

L\1..\:-of~~ 0....~%?-- ~ 
I 

<;.s:!"'?-- ct::s.% g._ 

() 'i",<?...~ O%~ '01 

Comments: ____________________________________________________________________________________________________________ _ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ~ Co'->€-~ 

Page:_l_of__2_ 
Reviewer: :gQ 

2nd reviewer: /Z..--

P.lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for (\D) SO <.L 

recalculated and verified using the following equation: 
reported with a positive detect were 

Concentration = p.._ - (- '-\"L'S. \\a . ct.:\,Q) 

'/<:> \ ';!;.? • ~ "2."\ '<:, 

A ; 1\. ''\:"2.2s 

# Sample ID 

\ 
2.. 

3 
'+ 
~ 
\o 
l 
8 
~ 
tO 
\\ 
?:, 

Recalculation: 

Analyte 

\01c-\z., 

\' ' .c r 

"\ \ "<. £..% - (_-<\ 'L 'S. \I<> - D'-'.P) 
I o\ ?,:0, _ 8:2 .. "\.""'-. 

Reported Calculated 

Co~~~~t•~on c~~centrati~n 
1,)., l'-

,,'{, 
~ 

n~ 

\'&D \ 'il>OC::OD 

(>...)0-... \ ~- \-..) \ I""\ \ 1.. ""\ 

p.,_ \\:;,., \ oN"'' \ \..LQ .. I'-':~ ' 
'0::. 

--' 
\ "'0.,\Ma,\\...... {UO. .. \\ 

10\A,._ 1..\.s:t .c.~ 4-%A <~ 

\.SS. ~, 'S..IMa\C \ .s,.""'"" I.'-
C......\ \:"\\o 0 

,_, 
~'1.\e> 

\- ~.~ s<;s 
So.... \."\.L o \0,, 0 

q \\or"'> 1."'\ 0 0 

CJ--.) \"2.., "- \ 'L-"' 

Ac~~P~~ble 
YIN 

~ 

'0} 

Note: __________________________________________________________________________ __ 
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LDC Report# 37212A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 19, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119361-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-014-SW 460-119361-1 Water 08/29/16 
CFSWP-015-SW 460-119361-2 Water 08/29/16 
CFSWP-016-SW 460-119361-3 Water 08/29/16 
CFSWP-DUP2-SW 460-119361-4 Water 08/29/16 
CFSWP-016-SWMS 460-119361-3MS Water 08/29/16 
CFSWP-016-SWDUP 460-119361-3DUP Water 08/29/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37212A4A_RA4.DOC 



.1. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFSWP-016-SWMS, no data were qualified for Calcium percent recoveries (%R) 
outside the QC limits since the parent sample results were greater than 4X the spike 
·concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFSWP-015-SW and CFSWP-DUP2-SW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ug/L) 

Anaivte CFSWP-015-SW CFSWP-DUP2.SW RPD (Limits) Fiaq AorP 

Aluminum 44.9 39.7 12 (S30) - -

Barium 103 101 2 (S30) - -

Calcium 47500 44600 6 (S30) - -

Magnesium 13600 13400 1 (S30) - -

Manganese 8.6 5.9 37 (S30) J (all detects) A 

Potassium 405 357 13 (S30) - -

Sodium 2870 2620 9 (S30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to field duplicate RPD, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-119361-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFSWP-015-SW Manganese J (all detects) A Field duplicates (RPD) 
CFSWP-DUP2-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-119361-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-119361-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37212A4a 

SDG #: 460-119361-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020N7470A) 

Date:\oh\11{) 

Page:.J,of~ 
Reviewer: '(5,'0 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings VJOrksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 .. 

I ~alidaticc Area I I Comments 

Sample receipt/Technical holding times ~ ?\z_'\ \ '\0 
ICP/MS Tune A 
Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis p...._ 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analvsis 

Serial Dilution 

Laboratorv control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

('), oil 'of not' 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-014-SW 

CFSWP-015-SW 

CFSWP-016-SW 

CFSWP-DUP2-SW 

CFSWP-016-SWMS 

CFSWP-016-SWDUP 

~ 
~ 

~ MS--=- L"'5-. 'y::: C.c;_'l~ 

~ <V-R 
~ SIC.!?-=-(_~ 
+\ LLS. 

~~~ PQ"" Cz -~'1 
~ 
~ 
~ 

NO = No compounds detected 
R = Rinsate 

0 =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Lab ID 

460-119361-1 

460-119361-2 

460-119361-3 

460-119361-4 

1\\.\ 460-119361-3MS 

~ 460-119361-3DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 08/29/16 

Water 08/29/16 

Water 08/29/16 

Water 08/29/16 

Water 08/29/16 

Water 08/29/16 

I 

Notes: _______________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holdina times --All technical holding times were met. 

Cooler temperature criteria was met. / 

II. ICP/MS Tune -Were all isotopes in the tuning solution mass resolution within 0.1 amu? 

Were %RSD of isotopes in the tuning solution ~5%? / 

Ill. Calibration 
/ 

Were all instruments calibrated dailv, each set-uo time? 

Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? /' 

IV. Blanks 

Was a method blank associated with everv sample in this SDG? ,r 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP lntetference Check Sample 
/ 

Were ICP interference check samPles performed dailv? 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix In this 
/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences r 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD):: 20% for r 
waters and.::, 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were.::, 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 
/ 

Was an LCS anaylzed for this SDG? , 
Was an LCS anal zed ner extraction batch? 

/ 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80·120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_1ot2 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC #: '2:5J?.SZ..~, VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VJ/1. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30·120% (6020)/60·125% (200.8) .r 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oeriormed? / 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> 50X the MDL 
ICP\/>100X the MDUICP/MSl'? 

/ 

Were all oercent differences f%Ds) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be / used to aualifv the dala. 

X Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable ,-
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. r 
Target analytes were detected in the field duplicates. / 

XJ/1. Field blanks 

Field blanks were identified in this SDG. / 

Target analvtes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

/ 

Page:.ZOtZ.. 
Reviewer: 7>v 

2nd Reviewer: o/ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:__}_ot~ 
Reviewer: 3D 

2nd reviewer: c..........--
All circled elements are applicable to each sample. 

I<>~--~- 1n . 1 •~• ITA I \ 

v ' L{'L/ L./ \..../ . ........, . ..__.. \.../~ ~ ''-"' '-' \.../ 
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

0..C-'."'S,.~ \.AJ I AI, S~~ As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, N1, K, Se, Aa, Na, Tl, V, ZnJMo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

A 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B. Sn, Ti, 

Comments: Mercurv by CVAA if performed 

ELEMENTS. wpd 



LOG#: 37212A4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

.ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Page: 'l of\ 

Reviewer~ 
2nd Reviewer: ~ 

N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 

LEaE ONLY: 
. N 'A Was a midrange cyanide standard distilled? 
N N/A Are all correlation coefficients ":0.995? 

' N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

H n,,, · .on A oh~< OLD · nffloto I 

09/02/16 CRI (21:36) Ca 137 (70-130) All No Qual. (>2X RL) 
I 

Comments:----------------------------------------------------------------------------------------------------------------------------

37212A4aCAL.wpd 



LDC#:37212A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

~T~:D: M::~: :::d::l::::e 

6

p
0

a~:~:::::ed in this SDG? 
~ Were target analytes detected in the field duplicate pairs? 

Concentration lua/L) 

Analyte 2 4 

Aluminum 44.9 39.7 

Barium 103 101 

Calcium 47500 44600 

Magnesium 13600 13400 

Manganese 8.6 5.9 

Potassium 405 357 

Sodium 2870 2620 

Page:__S:_ot~ 
Reviewer: ::SS) 

2nd Reviewer:~ 

RPD Qual. 
(<30) (Parent Only) 

12 

2 

6 

1 

37 JdeVA (de!) 

13 

9 

II L DC F I L E S E R V E R IV a II d at 1 on IF I E L D 
DUPLICATESIFD_inorganici37212A4a.wpd 



LDC #: '3TZ.xZ .... ~c,. VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

:I CAl 
'Z\ ,_\<6, 
::rc.v 
\~'-''--

C.. a() 

'Z:S~ 
C.c......J 
\'-l.;.'."v\ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I B:ecalc1dated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICPIMS (Initial calibration) ~ Cf\. \a'2... ~..~q(.l._ Ll,_ 0 u:>, \ '-- q~ 'f.'?-

~ 
~ '-' q'l. ~r.'?-CVAA (Initial calibration) ~ 2/:>l. \ 0'\ \. '- Su~'--

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) 
~ Sl. z...~.::lc:t\'- SC~'-'-- l OL.:-' (. (2----

~ 

CVAA (Contining calibration) ~ OS, :ti\l,~ue,_ \ '--' '=ucll....- \on':?-
- ~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
B:e[!cd:ed 

%R 

Cf:\Y..~ 

~\~(.?---.. 

~ v?... ""r.. '?-

\'U,~(-~ 

I 

Page:_\ of_l_ 

Reviewer: z::.-.;;:::::, 
2nd Reviewer: .Q. 

Acceptable 
(Y/N) 

~\ 

~ 

;j 
( 
~ 

Commenffi: ________________________________________________________________________________________________________________ __ 

calclc.4sw.wpd 



LDC #: ~ "'\'Z.A~~o., VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:....l...,ofl 

Reviewer: ~Q 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found= Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result) .. SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS .. DI X 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = u .. sDRI x 1 oo 
I 

Sample ID 

::s..o::,~ 

Z.t'...~\ 
\._.C') 
\ <...1,_','1....'1..--. 

~ 
\'-\':"CD 
"'Q'-'? 
()b'"-'2:. \ 
S£~ 
\ '_<..0 

Where, I = Initial Sample Result (mgll) 
SDR =Serial Dilution Result (mg/L) (Instrument Reading x 5) 

FoundiSII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check Co \"6"""'\.:oS.~'- ?oo<-q\'-
'-"' 

Laboratory control sample 
\~ f) ~"S.'t, u~ '-.... \ 0:'\ ,....._... 

. ...) 

Matrix spike (SSR .. SR) 

.. ~ 0 ,We":::. ua..... \. "-- \ '-.)~ <....._., 

~ 

Duplicate ~ \0 "'2- :(...~\>-..... Of:t%~\.'-.._ 
<........,.) 

ICP serial dilution & 4'-\\0S\ '-'<\ \_\....- !.\~\\. ~\.<.._. 
'-' 

I Recalc11lated I 
I %R/ RP0/%0 I 

'1 '-\-"'! .. <?--

qb~ 

2."1 "'!. ~ 

5%~ 

o ."'"5:..C.... ~;:v 

Acceptable 
%R/ RPD/%0 (YIN) 

q~'l .. ~ ~'\ 
qlo '%?...-

<517-?-

'61-~ 

0 .. :S.C....;?.~ <.. Y! 
Comments: ______________________________________________________________________________________________________________ ___ 
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LDC#:3J2-~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:__:;_ of~ 
Reviewer: <:::>"\:::> 

2nd reviewer: G __,.-

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
, N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for _(_,__~="'-")-!'-----·k"="=-------- were recalculated and verified using the following 
equation: 

Concentration = IRDHFV)(Dill 

RD = 
FV = 
ln. Vol. = 
Oil = 

# 

(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 
'2.. 
~ 

4 

Recalculation: 

\i2-D= \~"'S.~\ .;~\_~ ..,c.2-:: 'C:01u~\.'-
"Q :\ =- 2-

Reported Calculated 

Analyte 
Co~cen~~~on 

'•J!.l~ 
Con~ntratlon 

(<. \'-.l Ac~~P~~ble 
YIN 

~\ b~-\o '2:, '=1. -\o '-\ 
Go-. 10~ \03 

'?- "3bl 301 
t-)e_ 'Zk.-zc. 'Z.to""Z..= ' R 

Note: _______________________________________ _ 

RECALC.4SW 



LDC Report# 37212A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 19, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119361-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-014-SW 460-119361-1 Water 08/29/16 
CFSWP-015-SW 460-119361-2 Water 08/29/16 
CFSWP-016-SW 460-119361-3 Water 08/29/16 
CFSWP-DUP2-SW 460-119361-4 Water 08/29/16 
CFSWP-016-SWMS 460-119361-3MS Water 08/29/16 
CFSWP-0 16-SWMSD 460-119361-3MSD Water 08/29/16 
CFSWP-016-SWDUP 460-119361-3DUP Water 08/29/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrite/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analvte (Limits) (limits! Flaq AorP 

CFSWP-016-SWMS/MSD Orthophosphate as P 79 (90-110) 79 (90-11 0) UJ (all non-detects) A 
(All samples in SDG 460-119361-1) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

4 
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Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFSWP-015-SW and CFSWP-DUP2-SW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration 

Analvte CFSWP-015.SW CFSWP-DUP2.SW RPD (Limitsl Flao AorP 

Chloride 2600 ug/L 2610 ug/L 0 (~30) . . 

Fluoride 62.4 ug/L 62.3 ug/L 0 (~30) . . 

Sulfate 2740 ug/L 3100ug/L 12 (~30) . . 

Total cyanide 2.3 ug/L 2.0 ug/L 14 (~30) . . 

Hardness 178000 ug/L 170000 ug/L 5 (~30) . . 

Alkalinity 171000 ug/L 169000 ug/L 1 (~30) . . 

Total dissolved solids 182 mg/L 176 mg/L 3 (~30) . . 

Total suspended solids 1.3 mg/L 1.1 mg/L 17 (~30) . . 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-119361-1 

I Sam£!1e I Anal~te I Flag I AorP I Reason 

CFSWP-014-SW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFSWP-015-SW duplicate (RPD) 
CFSWP-016-SW 
CFSWP-DUP2-5W 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-119361-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-119361-1 

No Sample Data Qualified in this SDG 
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LDC #:___,3"-'7-"'2_,12=<A,.6'-----
SDG #:__;4,6""0~-1'-'1""9"'36._1c:.-1-'--,.--
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

~0 

Date:(o(n \1.111 

Page:_2,_of..::::_ 
Reviewer: ;;:__~ 

2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity ISM2320Bl. Ammonia¥! EPA Method 350.1 ). Chloride. Fluoride. Sulfate IEPA Method 
300.0). Total Cyanide (EPA Method 335.4), Hardness ISM2340Cl. Nitrite/Nitrite-N (EPA Method 353.2). TDS ISM2540Cl. 
TSS ISM2540Dl , b S?o"- \-" (£!?1'1 'Me~-'. C)qsb .t?:y 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiao Acea I I Cammeots 

I. Sample receioVTechnical holdino times /::>... g\~\\)0 
II Initial calibration ~ 

Ill. Calibration verification .. ~ 
IV Laborato_ry Blanks P\ 
v Field blanks w 

VI. Matrix Spike/Matrix Spike Duplicates Bt.D l~o:: C-s ,~.a~ 
Duplicate sample analysis {A. IDu<? 

/ 

VII. 

VIII. Laboratory control samples ~ LL>\.v q,_ S~\'-'\ 

IX. Field duplicates sw ?v~z..,~ 
X. Sample result verification 

Y\ f'h oil ,, ' ,,, 
Note: A= Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1d 

N = Not provided/applicable 
SW =See worksheet 

Client ID 

CFSWP-014-SW 

CFSWP-015-SW 

CFSWP-016-SW 

CFSWP-DUP2-SW 

CFSWP-016-SWMS 

CFSWP-016-SWMSD 

CFSWP-016-SWDUP 

.~ 
IX. 

ND = No compounds detected 
R = Rinsate. 
FB = Field blank 

1£1:2. 0\J, C.. !I-> D?D"-\.f 

1 .\; _L L 
~-.::.. \..i,.~ I.IJC, ' I"> "> 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-119361-1 

460-119361-2 

460-119361-3 

460-119361-4 

460-119361-3MS 

460-119361-3MSD 

460-119361-3DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 08/29/16 

Water 08/29/16 

Water 08/29/16 

Water 08/29/16 

Water 08/29/16 

Water 08/29/16 

Water 08/29/16 

I 

Notes. __________________________________________________________________________________ __ 
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LDC #: 1:?1. "2.\'U>V VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method<.., I~ 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
,-

Cooler temperature criteria was met. / 

II. Calibration 

Were all instruments calibrated daily, each set-up time? ,-

Were the proper number of standards used? -
Were all initial calibration correlation coefficients > 0.995? ./ 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks oerformed as reauired? (Level IV only) / 

Were balance checks performed as r~g!Jired? (Level IV only) ./ 

Ill. Blanks 

Was a method blank associated with everv sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks ./ 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ,.. 
(RPD) within the 75·125 QC limits? lithe sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and .5. 35% for soil samples? A control limit of.::. CRDL~ 2X CRDL for soil) / 
was used for samples that were.::. 5X the CRDL, including when only one of the 
duplicate sam ole values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? 
r 
r 

Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / within the 80·120% 185·115% for Method 300.01 QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 
/ 

Page:~ot"Z 
Reviewer:~ 

2nd Reviewer: ?;?' 

Findings/Comments 



LDC #: ':S \''1 . .-\''1. .. 1;¥J VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. / 

Taroet analvtes were detected in the field blanks. 
_, 

WETC-EPA_2010.wpd version 1.0 

Page:3fZ. 
Reviewer:=@ 

2nd Reviewer:...,&&-~-

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

I Sam,-.lo In Parameter 

~ ~ ~ ...... '_/ _./ '-:"" '-:-::'": 
pH TDS Cl F Nl), NO, su, 0-PO Alk CN Nfj, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH lDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO NO SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

! pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

'pH TDS Cl F NO NO SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I PH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I ni-l Tn!'; r.l F Nn. Nn. !';n. n-Pn. Alk r.N NI-l. TKN Tnr. r.rR+ r.1n. 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: 0 :__../' 

Comments: ___________________________________ _ 
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LDC #: 37212A6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:___s,_ofi_ 
Reviewer:~ 

2nd Reviewer: a, ......__ 

UN N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y@ N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
/\ of 4 or more, no action was taken. 
I..Y N N/A Were all duplicate sample relative percent differences (RPD) :5.20% for samples? 

:VEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
I H o1n ..... · ••••• ' ' DDn II. '""' 

5/6 w OP04-P 79 (90-110) 79 (90-110) All J-/UJ/A_(nd) 

Commenffi: ______________________________________________________________________________________________________________________ __ 

37212A6.wpd 



LDC#: 37212A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration 

Analyte 2 4 RPD (<30) 

Chloride 2600 (ug/L) 2610 (ug/L) 0 

Fluoride 62.4 (ug/L) 62.3 (ug/L) 0 

Sulfate 2740 (ug/L) 3100 (ug/L) 12 

Total Cyanide 2.3 (ug/L) 2.0 (ug/L) 14 

Hardness 178000 (ug/L) 170000 (ug/L) 5 

Alkalinity 171000 (ug/L) 169000 (ug/L) 1 

TDS 182 (mgll) 176 (mg/L) 3 

TSS 1.3 (mg/L) 1.1 (mg/L) 17 

Page:~ of~ 
Reviewer: -::59 

2nd Reviewer: G,/ 

Qualification 
(Parent only} 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\37212A6.wpd 



LDC#: ::;-r-z.~'f' Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of~ was recalculated.Calibration date: 9..\'\ \ \.\<!> 

Page:~ of~ 
Reviewer: 0§? 

2nd Reviewer:----G_ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

:It>,) \3'-~~ 
Calibration verification 

.::5UJ I...S:.'-~\ 
Calibration verification 

_::}.c.J ,:s..-~<; 
Calibration verification 

Analvte 

tvlc:\:::, 

~\\~ 

~ 

o<Qo'-1..-t' 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

'2z:>~ 

'\ :"1\w-..\.'--..._, 

D :"1.\7::.~'-

L.~~"-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r or r" r orr" (Y/N) 

0.0 210374 

0.1 1083162 0.9990 0.9990 

0.5 4678212 

~ 1 9984013 

2 16992880 

4 35970172 

~ 
~ ~\'-...- ~"\._ .. ,_ <?--- ¥\. {' .... "-.._ 

'-...) 

\~--- q,~y_~ q\.~/.'?- 0 
"2.-~~'- ~~-~f-~ .qu,:<, "(.'?.... ~~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% ofthe recalculated results·---------------------------------------------

~~ 



LDC#: ~~'0 VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page: \._ ofl_ 
Reviewer: 7§:) 

2nd Reviewer: ~ 

METHOD: lnorganics, Method ~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, 
(S+D)/2 

Sample 10 Type of Analysis 

Lc.....~ 
Laboratory control sample 

\&~ 

\..A..C, 
Matrix spike sample 

\ll.; '.. \ \P 

~0<' Duplicate sample 

t~--\C, 

S= 
D= 

Element 

~~ 

)-.)'<'<:::, 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
(units) {units) 

~l~'-- l ClO~'-... 

(SSR-SR) 

q_B "<:j> \...... \"<SO'O~\...-

~\~~3 \ '1; ""'t"'- \l'b~l\...... 

I eecalc•llated 

II 
Re!;!OI:ted 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

.q_,-(~ a,_,~/_?- ~ 

L\'S '1-'\l:.. q-s;::?-

I 
Oi'.~ D"K.~ -JA 

Comments:========~----------------------------------------------------------------------------------------------------

TOTCLC.S 



LDC #:'?:z'ZX~~y VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: I norganics, Method -~S-L€..Q.__"""''==--"('"""',~""-'==>--

Page:_-._of~ 
Reviewer: ~/ 

2nd reviewer: 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

YIN N/A Are results within the calibrated range of the instruments? 
Y/ N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ,----:C:c-;:-.:.\ '-...,--,--: __ C.-:7'-_-\.::_ __________ ,reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= /::s.(~ \(cC l.(o\.. '1 
0\<o"<"Z.r.'Z.~ 

Q ·, \. \)-\"""-. ~z_-,.c. 
A .:..\n\\S 

# Sample ID 

\ 

'2..... 

"Z., 

L+-
\..\-
\ 

Recalculation: \ t\ \\ ':; -[\ \ (a<>\ • ""' -z...) 
..,c 2... :::. '2. -Ia I o 'fV'<!.. \ '-.. 

'\ (Ol • .lt2-\- 2't>~ ~ 
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LDC Report# 37212E4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 19, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119967-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-003-SW 460-119967-1 Water 09/09/16 
CFSWP-004-SW 460-119967-2 Water 09/09/16 
CFSWP-005-SW 460-119967-3 Water 09/09/16 
CFSWP-006-SW 460-119967-4 Water 09/09/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-119967-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Laboratory Blank Data Qualification Summary- SDG 460-119967-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-119967-1 

No Sample Data Qualified in this SDG 
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LDC#: 37212E4a VALIDATION COMPLETENESS WORKSHEET Date: \1l\fl;\\ ~ 
Page:...:l_of_l_ 

Reviewer: CSS:2 
2nd Reviewer: c / 

SDG #: 460-119967-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020N7470A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

" 

I :\Lalidatico Area I I 
Sample receipt/Technical holdin!=l times ~ q \~\I(? 
ICP/MS Tune ~ 
Instrument Calibration ~ 
ICP Interference Check Sam ole (ICSl Analvsis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

"' oil ''not< 

A= Acceptable 
N = Not provided/applicable 
SW =See worksheet 

Client ID 

CFSWP-003-SW 

CFSWP-004-SW 

CFSWP-005-SW 

CFSWP-006-SW 

~ 
0 
)'....) c___s, 
t--> 
w \....lo-'<:. 
h u:--S 
!-) 
~ 
£:)( 

p,.... 

NO= No compounds detected 
R = Rinsate 
FB = Field blank 

Ccmmeots 

~"" ~>-<. 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-119967-1 

460-119967-2 

460-119967-3 

460-119967-4 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/09/16 

Water 09/09/16 

Water 09/09/16 

Water 09/09/16 

I 

Notes. _______________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA sw 846 Method 6010B/7000/6020) 

Validation Area Yes No NA 

I. Technical holdinq times 

All technical holding times were met. / 

Cooler temperature criteria was met. 
/ 

II. !CPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? ./ 

/ 
Were %RSD of isotopes in the tuning solution s5%? 

Ill. Calibration 

Were all instruments calibrated dailv, each set-uo time? / 

Were the orooer number of standards used? 
, 

Were all initial and continuing calibration verification %Rs within the 90-110% (80-
120% for mercury) QC limits? 

r 
Were all initial calibration correlation coefficients> 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks r validation comR!eteness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples Performed dailv? / 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? t' 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this ,-SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) 5. 20% for 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was / used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
.....-

Was an LCS anal zed oer extraction batch? 
,.-

Were the LCS percent recoveries (%R) and relative percent difference (RPD) ,.... 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

Page:~ of <:.. 
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2nd Reviewer: c ~ / 
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LDC #: ~"J'].X7 e'-%.. VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

Vlll. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) (" 
of the intensiiv of the internal standard in the associated initial calibration? 

~ 
If the %Rs were outside the criteria was a reanalvsis oerformed? 

IX /CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL / 
ICPl/>1 OOX the MDLIICP/MS\? 

Were all percent differences f%0s) < 10%? ./ 

Was there ~~dence of negative interference? If yes, professional judgement will be / 
used to au ali the data. 

X Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. ,,-' 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. 
./ 

Target analytes were detected In the field blanks. 
/ 

MET~SW_2014.wpd version 1.0 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_of.l__ 
Reviewer: ·(30 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

>ID An~luto List ITA I \ 

~- '-\ w 11i1. Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn. Hg, Ni, K. Se, Aa, Na, Tl, V, Zm Mo, 8, Sn, Ti,' 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha. Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As. Sa, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na. Tl. V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As. Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo. 8, Sn, Ti, 

AI, Sb, As. Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo. 8, Sn, Ti. 

AI, Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl. V. Zn, Mo. 8, Sn, Ti. 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn. Ha. Ni, K. Se, Aa. Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As. Ba, Be, Cd, Ca, Cr. Co, Cu. Fe. Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Mg. Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu, Fe. Pb, Ma. Mn, Ha. Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na. Tl. V, Zn, Mo. 8, Sn, Ti, 

AI. Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V. Zn. Mo. 8, Sn, Ti. 

AI, Sb, As. Sa, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V. Zn, Mo. 8, Sn, Ti. 

AI. Sb, As. Sa, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V. Zn, Mo. 8, Sn, Ti, 

AI. Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo. 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. 8, Sn, Ti. 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha. Ni, K. Se, Aa. Na. Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe. Pb, Ma. Mn. Ha. Ni, K. Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe. Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Mg. Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma. Mn. Ha. Ni, K. Se, Aa. Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma. Mn. Ha. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe. Pb, Mg. Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

ICP AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma. Mn, Ha. Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. 8, Sn, Ti, 

ICP-MS AI, Sb, As, Sa, Be, Cd, Ca. Cr, Co, Cu. Fe. Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V. Zn, Mo. 8, Sn, Ti. 

lr.:<=aa a1 <:h ao R~ RA r.rl r.o r., r.n r., <=A Ph Mn Mn Hn Nl K <:A An No Tl \1 7n Mn_R <:n Tl 

Comments: Mercury by CV AA if performed 
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LDC #: -:?,-yz,vr~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

1-§\J ... o\o 
50~ 

\'<.--~\ 

Cc...--.J 
\"\':.VS 
c._c_.,j 
~\o\_:7, \ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the JCV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I Becalc1llated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
Z...V\ 4o .lo<>.. "'"\ \ '- ~0~\\._. l <:::>?.- y_ ~ 

CVAA (Initial calibration) 
~ 'S ---c:>'\s'S.""' \~.....- 'S. ._)"'\ \ '- (cyz....Y..f-

-...J ~ 

ICP (Continuing calibration) 

ICP/MS (Continuing cafibration) -J 1...\~~'S~- 'SQ~\_.. \.""C:>O '(_I?-

CVAA (Contining calibration) 
\\-..."" L-1; ,"\ \ '% ~ \ '-- 'S. ~ \. "---- \-esc:, ~(5~--

~ '--.) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
Be[!Dded 

%R 

\o-z.-f.?-

t-o2 ~I?-

\00 y_;z_ 

(e:J<::J%~ 

I 

Page:_l_of~ 
Reviewer: 0"=> 

2nd Reviewer: Q-r 

----

Acceptable 
(Y/N) 

~ 
\ 

:\ 
~ 

Commenffi: ________________________________________________________________________________________________________________ _ 
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LDC #: 'Czl2.1..l..IC~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:__l_of.l_ 

Reviewer: (§:::? 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDRI x 100 
I 

Sample ID 

'\c.S ~ 
- \'iS.::.\~ 

LC.~ 
\<>j~-u""Z-

Where, I = Initial Sample Result (mgll) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

FoundiSII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check ~ \\\ -'S.""""L ...,~........_ roD~'"" 
Laboratory control sample ~ '-\ ~3~ "V('\\ '-.....- 'SD~'-

Matrix spike (SSR-SR) 

Duplicate 

ICP serial dilution 

I Becalc111ated I 
I %R/RPD/%0 I 

%q 1.1'.;-

~~y~ 

! 

I 

Acceptable 
%R/ RPD/%0 (YIN) I 

€S\r:~ 0 
~~!'-~ lr 

Commenffi: ______________________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000} 

Page:_\_of~ 
Reviewer: -~ 

2nd reviewer: 6 Z 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
, N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y. N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ __,(,..__:\_")...L_~:..._:,\~--------- were recalculated and verified using the following 
equation: 

Concentration = (RDl(FVl(Dill 

RD = 
FV = 
ln. Vol. = 
Dil = 

# 

(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Samote ID 

\ 

"2--

3 
1....\-

Recalculation: 

\\(.. v :: ~ I . (\S(I.o ._,~ \"-. 

D.'\-='L. 

Analvte 

1\.\ 
~ 
\-e.-

~ 

Reported Calculated 
Concentration c~~centrati~n Acceptable 

( ln\ \....) cnl'- (Y/Nl 

0~-<.S. b ·t' '"'S. ,"-\ 
l"\1 \"\\ \ 

Z:S<o Z-o'S(o 

'0'£ ':2,-2& ~ 

Note: _____________________________________ _ 
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LDC Report# 37212E6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 19, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119967-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-003-SW 460-119967-1 Water 09/09/16 
CFSWP-004-SW 460-119967-2 Water 09/09/16 
CFSWP-005-SW 460-119967-3 Water 09/09/16 
CFSWP-006-SW 460-119967-4 Water 09/09/16 
CFSWP-003-SWMS 460-119967-1MS Water 09/09/16 
CFSWP-003-SWMSD 460-119967-1 MSD Water 09/09/16 
CFSWP-003-SWDUP 460-119967-1DUP Water 09/09/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrite/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analyte %R(Limlts) %R-(Limits) Flag A . ., 

LCS Ammonia 89 (90-11 0) NA UJ (all non-detects) p 
(All samples in SDG 460-119967-1) 

Relative percent differences (RPD) were within QC limits. 
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Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to LCS %R, data were qualified as estimated in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-119967-1 

I SamEie I Anal~te I Flag I A or P I Reason 

CFSWP-003-SW Ammonia UJ (all non-detects) p Laboratory control samples 
CFSWP-004-SW (%R) 
CFSWP-005-SW 
CFSWP-006-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-119967-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-119967-1 

No Sample Data Qualified in this SDG 
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LDC#: 37212E6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-119967-1 Level IV 
Laboratory: Test America. Inc. 

Date: \1;)\\'§.,.\\\o 
Page:_\ ofl_ 

Reviewer: ,"'S,"Q 
2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinit SM2320B Ammonia EPA Method 350.1 Chloride Fluoride Sulfate EPA Method 
300.0). Total Cyanide (EPA Method 335.41. Hardness ( M2340Cl. Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540Cl. 
TSS (SM2540Dl 1 @D"-- ? (~<? l'>-.. 1"\,e.-<:::,. q c'S;;.,<., ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiao Ama 

I. Sample receipt/Technical holdino times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratorv Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duolicate sam ole analvsis 

VIII. Laboratorv control samoles 

IX. Field duplicates 

X. Sample result verification 

VI I('), oil ,, ' ,,, 
Note: A= Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

lA 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-003-SW 

CFSWP-004-SW 

CFSWP-005-SW 

CFSWP-006-SW 

CFSWP-003-SWMS 

CFSWP-003-SWMSD 

CFSWP-003-SWDUP 

I I Comments 

/A.. 0\~\,)0 
p..,., 
~ 
~ 
\'..) 

~ tv\~-=-Cs, 1o\ 
~ ~w 

Si.N \__C.::""=>"-. "V 

t0 
~ 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

1:b"'7_'Z. c_~ 

~ ~ 
t>-\'L. lc\c..~ 

' "E. ~~ 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-119967-1 

460-119967-2 

460-119967-3 

460-119967-4 

460-119967-1MS 

460-119967-1MSD 

460-119967-1DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/09/16 

Water 09/09/16 

Water 09/09/16 

Water 09/09/16 

Water 09/09/16 

Water 09/09/16 

Water 09/09/16 

I 

Notes: _______________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

M th d I e 0 : norgamcs (EPAM h d~) et o 

Validation Area Yes No 

I. Technical holdinq times 

All technical holdina times were met. 
,... 

Cooler temcerature criteria was met. 
./ 

II. Calibration 

Were all instruments calibrated dailv, each set-uo time? 
,...... 

Were the orooer number of standards used? / 

Were all initial calibration correlation coefficients > 0.995? ./ 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / limits? 

Were titrant checks performed as required? (Level IV only) / 

Were balance checks performed as required? (Level IV only) / 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? 
,.....-

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation comoleteness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? lithe sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).::, 20% for 
/ waters and.::, 35% for soil samples? A control limit of.::, CRDL(:: 2X CRDL for soil) 

was used for samples that were.::, 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? r 
Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85·115% for Method 300.0) QC limits? 

VI. Reqional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the perlormance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

'-' 

Page:~of'Z... 
Reviewer: ::::§::2 

2nd Reviewer: ~ 

Findings/Comments 



LDC #: :Z.]V,1£:\o VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits< RL? ,/ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

Page: 'Lot2. 
Reviewer:-z~ 

2nd Reviewer: c / 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample . 

I~ ... 1n 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: ~ 

\·-~ PH lo~fi 1/F 'IN" oJ N6:: ~~0 l£_p6~)J~{:,~ ~J) TKN TOG Cr6+ CIO ~~~0:~ 
-= -c;;c7 ~ L/ L/ 

I oH TDS Cl F NO. NO. 0-PO. Alk CN NH. TKN TOG Cr6+ CIO 

I PH TDS Cl F NO. NO. SO 0-PO Alk CN NH. TKN TOG Cr6+ CIO, 

I oH TDS Cl F NO. NO SO 0-PO Alk CN NH. TKN TOG Cr6+ CIO 

I PH TDS Cl F NO. NO, SO. 0-PO Alk CN NH. TKN TOG Cr6+ CIO. 

I oH TDS Cl F NO. NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

I PH TDS Cl F NO. NO. SO 0-PO Alk CN NH. TKN TOG Cr6+ CIO. 

nH TDS Cl F NO NO, SO, 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

oH TDS Cl F NO. NO. SO. 0-PO Alk CN NH. TKN TOG Cr6+ CIO. 

PH TDS Cl F NO NO, SO, 0-PO, Alk CN NH. TKN TOG Cr6+ CIO, 

oH TDS Cl F NO. NO. SO. 0-PO Alk CN NH. TKN TOG Cr6+ CIO. 

I oH TDS Cl F NO. NO, SO 0-PO. Alk CN NH. TKN TOG Cr6+ CIO 

I oH TDS Cl F NO. NO SO 0-PO Alk CN NH. TKN TOG Cr6+ CIO, 

I oH TDS Cl F NO. NO. SO 0-PO Alk CN NH. TKN TOG Cr6+ CIO 

I PH TDS Cl F NO NO, SO, 0-PO Alk CN NH. TKN TOG Cr6+ CIO 

I oH TDS Cl F NO. NO. SO 0-PO Alk CN NH. TKN TOG Cr6+ CIO 

I PH TDS Cl F NO NO, SO. 0-PO Alk CN NH. TKN TOG Cr6+ CIO 

I oH TDS Cl F NO. NO SO 0-PO Alk CN NH. TKN TOG Cr6+ CIO 

I PH TDS Cl F NO. NO, SO. 0-PO Alk CN NH. TKN TOG Cr6+ CIO 

I oH TDS Cl F NO. NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

I PH TDS Cl F NO. NO. SO. 0-PO Alk CN NH. TKN TOG Cr6+ CIO 

I nH TDS Cl F NO- NO, SO, 0-PO, Alk CN NH TKN TOG Cr6+ CIO, 

I PH TDS Cl F NO. NO. SO 0-PO. Alk CN NH. TKN TOG Cr6+ CIO. 

I PH TDS Cl F NO. NO, SO 0-PO. Alk CN NH. TKN TOG Cr6+ CIO. 

I oH TDS Cl F NO. NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I PH TDS Cl F NO. NO, SO 0-PO. Alk CN NH. TKN TOG Cr6+ CIO 

I oH TDS Cl F NO. NO SO 0-PO Alk CN NH. TKN TOG Cr6+ CIO 

I PH TDS Cl F NO. NO, SO 0-PO. Alk CN NH. TKN TOG Cr6+ CIO 

I ~u Tne> "' r: .,,., .,,., e>r> ,-,_or> Alv ~"'•• ••u TIE•I Tr>f"' "'"'~ "'" 

Comments: ___________________________________ _ 
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LDC #: 37212E6 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: Trace Metals (EPA SW 846 Method 60108/6020/7000) 

'ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

E. A Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

L L I ONLY: 
(}IN N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

I LCS LCSD RPD 
I li 

',..~,. r-~n on ... . .... '!.R mm;tol 0/.D m . mm;tol 

LCS w NH3 89 (90-110) n/a n/a All 

Page:~ of_\_ 

Reviewer: :3'02 
2nd Reviewer: ~ --.... 

I 

J-/UJ/P (nd) 

Comments: __________________________________________________________________________________________________________________ __ 

37212E6LCS.wpd 



LDC #:'Q'j'1...\2...g.p Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of >.>o.,t...o~:.:recalculated.Calibration date: "\. \.\o \ W' 

Page:~ of~ 
Reviewer: '30 

2nd Reviewer: ~ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

J&u \<:>' :z....\ 
Calibration verification 

)£-0 \S~"::.~ 
Calibration verification 

jvv \'-I.. '-'4.l 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

p~ I t-::oz..-1-> s3 

s4 

s5 

s6 

~ 
~5o (lob<. >-) ~_oi) -~......, 

O"<.D4. -f '2.8o~\... 

j-.::.lc,3> \ ~ld6 () \1---

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r or r" r orr" (Y/N) 

0.0 0 

0.1 691840 1.0000 1.0000 

0.5 3549901 ,j 1 7219917 

1.5 10808832 

2 14332007 

""'"\fi-
\~'-- lOcY!..~ \..~(-~ 

I 

z ... :"',v-;:} '-' C\'\-~-~-~ q_ '-'< 7::.-r. v ~*" 

'"l..~v '\~(.(2- [\_Q,~ I ,f?- ~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·------------------------------------------------

~~ 



LDC #: '?z'\Z.\'"2.-C~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ofj__ 
Reviewer: ,~ 

2nd Reviewer:~ 

METHOD: lnorganics, Method Soo G~ 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LC~ 
Laboratory control sample 

\ \. . .'. 1..--\ 

~s 
Matrix spike sample 

\1... ':·l(l 

vu\? Duplicate sample 

\s' _"';;; <.) 

S= 
D= 

Element 

IS'S 

c_r.) 

Original sample concentration 
Duplicate sample concentration 

Found 15 True/ D 
(units) (units) 

f.:A-0~'- C::><:o -1 ~ '-

(SSR·.SR) 

l&>o3'- 'Zco~'-..-

~\.'Ce0.<v\--"::> Oft ~'-\ ·~-- q\'?t~~'-

I B:ecalc111ated 

II 
eeeoded 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

~~2.1.~ '1_~2..'1.~ ~ 

qoc-r.,?-- q-o{,'~ 

Zi~ -z..·r:.~ \Y 

Comments: ____________________________________________________________________________________________________________ _ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

0- / -
METHOD: lnorganics, Method _ ___,.0QQ__...-"""'"""'::::..._....:~~c..::....--=--

Page:~ of_}_ 
Reviewer: ::><V 

2nd reviewer:~ 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for :--:-(:;-7C=':z...'=:'=-:-:::>c:::.___:C=,..:-~-----------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= !) _07J,.O"f'..P. _ \ .~""$;~ -~ Recalculation: 0 _<:iZ..-\ D "'<-'"- o- \~e..-S:, co 0 :-z.o9"'-i\...._ 

A;. co -u 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte (U.,~\.....-) ( vq t '--J_ (Y/N) 

~ CP'\- l\:6"20 lie~ ... ~ 
2-- ~ Z6l ~ 

y 

:s, \..Jo~ (J,'l~ -f.....) tt£.0 \~0 
'+ t\o.~c;<:.. "iax:D "l.OOL:D 

~ A.~~'<. ~"u..x) Qr_,.......-~ 

L\: ~'-. -..._} q~_oth\h ... "1_~-~\\.._ 

u \C,S, \I -\or~'-- ~\.-\a~\..... ' '-' ~ 

Note: _____________________________________ _ 

RECALC.6 



LDC Report# 37212F1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: October 19, 2016 

Parameters: Volatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120053-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-002-GW 460-120053-1 Water 09/12/16 
CFMW-010-GW 460-120053-2 Water 09/12/16 
CFMW-019-GW 460-120053-3 Water 09/12/16 
Trip Blank 460-120053-4 Water 09/12/16 
CFMW-012-GW 460-120053-5 Water 09/12/16 
CFMW-014-GW 460-120053-7 Water 09/12/16 
CFMW-015-GW 460-120053-8 Water 09/12/16 
CFMW-021-GW 460-120053-9 Water 09/12/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flao A or P 

09/08/16 Dichlorodifluoromethane 21.1 All samples in SDG UJ (all non-detects) A 
460-120053-1 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

4 
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Associated 
Date Comoound %0 Samoles Flaa AorP 

09/16/16 Dichlorodifluoromethane 34.7 CFMW-002-GW UJ (all non-detects) A 
(0042) 1,1 ,2,2~Tetrachloroethane 23.5 CFMW-01 0-GW UJ (all non-detects) 

CFMW-019-GW 
Trip Blank 
CFMW-012-GW 

09/16/16 Bromomethane 29.7 CFMW-002-GW NA -
(0042) 1,1 ,2~Trichloro~1 ,2,2~trifluoroethane 21.6 CFMW-010-GW 

1, 1-Dichloroethene 20.8 CFMW-019-GW 
Trip Blank 
CFMW-012-GW 

?,9/1 ~~16 Tetrachloroethane 20.4 CFMW-019-GW J+ (all detects) A 
0042 

09/16/16 Tetrachloroethane 20.4 CFMW-002-GW NA -
(0042) CFMW-01 0-GW 

Trip Blank 
CFMW-012-GW 

09/16/16 Dichlorodifluoromethane 28.5 CFMW-014-GW UJ (all non-detects) A 
(1 057) CFMW-015-GW 

CFMW-021-GW 

09/16/16 Bromomethane 60.5 CFMW-014-GW NA -
(1 057) Chloroethane 26.5 CFMW-015-GW 

Trichlorofluoromethane 22.1 CFMW-021-GW 
Acetone 23.2 
Chlorobromomethane 22.5 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

5 
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IX. Laboratory Control Samples / 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCSID RPD 
I Associated Samnles\ Comoound !Limits\ Flaa AorP 

LCS 460-390868 Bromomethane 37 {S30) UJ (all non-detects) p 
(CFMW-002-GW 
CFMW-010-GW 
CFMW-019-GW 
Trip Blank 
CFMW-012-GW) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration %0 and LCS/LCSD RPD, data were qualified as 
estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-120053-1 

I SamE:Ie I ComE:ound I Flag I AorP 

CFMW-002-GW Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-01 0-GW 
CFMW-019-GW 
Trip Blank 
CFMW-012-GW 
CFMW-014-GW 
CFMW-015-GW 
CFMW-021-GW 

CFMW-002-GW Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-010-GW 1,1 ,2,2-Tetrachloroethane UJ (all non-detects) 
CFMW-019-GW 
Trip Blank 
CFMW-012-GW 

CFMW-019-GW Tetrachloroethane J+ (all detects) A 

CFMW-014-GW Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-015-GW 
CFMW-021-GW 

CFMW-002-GW Bromomethane UJ (all non-detects) p 
CFMW-01 0-GW 
CFMW-019-GW 
Trip Blank 
CFMW-012-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration verification 
(%D) 

Continuing calibration (%0) 

Continuing calibration (%D) 

Continuing calibration (%0) 

Laboratory control samples 
(RPD) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-120053-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-120053-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37212F1 
SDG #: 460-120053-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B) 

Date: fO /nfr, 
Page:_f_of_l 

Reviewer: P1 
2nd Reviewer: C~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 ' 
2 1 

3 I 

4 1 

5 I 

6 1-

7 '}.. 

8 ?I 

9 

1n 

I .\lalidatioo Acea 

Samole receipt/Technical holdina times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound auantitation RULOQ/LODs 

Taroet comoound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW =See worksheet 

Client ID 

CFMW-002-GW 

CFMW-01 0-GW 

CFMW-019-GW 

Trip Blank 

CFMW-012-GW 

CFMW-014-GW 

CFMW-015-GW 

CFMW-021-GW 

Notes. 

I I Cammects 

t>.Jb. 

~ 

A- I~ 
0 /b ~\) 6. \ .... J 50 (;..- ]d ~-z.O 

5MJ 
~ 

IJO T.€>-=~ 
b. 

t-.\ V';, 

s'Al LCA!O 

tJ 
b.. 
!;:, 
D,_ 

.b__ 

A 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-120053-1 

460-120053-2 

460-120053-3 

460-120053-4 

460-120053-5 

460-120053-7 

460-120053-8 

460-120053-9 

CCI'/ ~z..V 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09112/16 

Water 09112116 

Water 09112116 

Water 09112116 

Water 09/12/16 

Water 09112116 

Water 09112116 

Water 09112/16 

L:\Roux Associates\Columbia Falls\37212F1 W.wpd 1 

I 



LDC #:_:!>_1_?._1_2._f_) VALIDATION FINDINGS CHECKLIST 

Level IV checklist_8260B_rev01.wpd 

Page:~ of~ 
Reviewer: I' -1 

2nd Reviewer:~ 



LDC#: ol'l..\2. r- 1 VALIDATION FINDINGS CHECKLIST Page:~of~ 
Reviewer: F7 

2nd Reviewer: C / 

Level IV checklist_8260B_rev01.wpd 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 

A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

! B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 
I 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DO. Chtorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-0ichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide :GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4 .. Qioxane H1. Freon 114 

I. 1,1 .. Qichloroethane 11. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2 .. Qichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L 1,2-Dichloroethane LL. Methyt-tert-butyt ether LLL. Hexachtorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethy/ pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethy\ pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 
; 

I 
Q. 1,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene OQQQ. Methyl acetate 01. 2,2-Dimethylpentane I 

R cls-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethy\butane 
• 

' S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2 .. Qibromoethane TIT. 1, 1,2-Trich\oro-1 ,2,2-trifluoroethane TITT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene V\N. 4-Ethylto\uene ww. Methyl methacrylate V1. 2-Methylnaphtha\ene 
I 

W. trans-1,3-0ichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-0ichloro-2-butene X1. 1 ,2,3-Trimethy/benzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-0ichloro-2 .. butene v1. c:-\J\\rxo '9~<Jmo M~ -\-1.-JCJ Y\Z 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tart-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long lislwpd 



LOC#: 37:;~11--f } 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~
se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~/A Was an initial calibration verification standard analyzed after each I CAL for each instrument? 

/A Were all %0 within the validation criteria of ~20 %0? 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

1- l~l~h~ I ld- '~ I 
jj 

I :< ). 1 I 
A. ,, 

-----

ICVvoa.wpd 

Page:_____{of_/ 

Reviewer: FT 
2nd Reviewer: C 

Qualifications 

I J-/uJ/A 
I 

~0 



LDC#: ~72 P· f} 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 

Page:__::of_/ 

Reviewer:__,_FT_,__ __ 
2nd Reviewer: ~ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

tJ Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

Y 1\JM/A -- ... ~ -··. . .. -- ----- --- --- - ---- -· --·-·. - -- ··- ---- - -- -- . 
Finding %0 Finding RRF 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0_05) Associated Samples Qualifications 

- I "1111, h to c. e.\) - 1~ .j_J 3'\ ./ \-"V~ j-j_IAJ/b. .... o 
-+ ooy'-y £:> ~9./ M0 '"floO- ~9ol?Jla6 J~""' /A 
+- TTT 2-\· (p 

-t 1-l 1-0-~ 

-+ AA -w.y J \\ ~ De-t 

- .BB -,.?,.:> j 1Lt.j/ _b. ___li() 

-'{-

~- "'h~o/IIP <'.<!AI-1"? .jj 2-8.;' (, -i>£_,_ _\ 1_vt.JLA oJ "-1\'1 

+ 1os1 B roo.,;; I "'-p, 'T(.O- !>9 °9 't"l j ~ d..o\-/.6-

+ 0 :z.Co.~ 

+ '!(\<- 1-"·1 
+ F "J-2:>, "].,. 

t '(i -1-;Y.~ ,It IJ 

CONCAL.wpd 



LDC#: =-72-12- f) 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Plei se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
pf,J N/A Was a LCS required? 
Y I VN/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits I %R (Limits) RPD _(Limits) Associated Samples 

LaA/0 L\1.0" '0 ( ) ( ) 31 ( ."lO ) I_,_ 1:\", 

30)0€>b~ ( ) ( ) ( ) lill? LillO- ?"'!D6 (., !3 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( _)_ ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) _l ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 

Page: _lot_/_ 
Reviewer: --'F--'Tc__ __ 

2nd Reviewer:~ 

. 
Qualifications 

~ IIA.ill_ ~'0 I . 

' 

I 

i 



LDC II: ?, 7:2- IJ .. F I 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_ lot / 
Reviewer: FT 

2nd Reviewer:----'-"""---

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 00/200std) 

I CAL 9/8/2016 M 0.2753 

GCMS13 c 0.5783 

HHHH 1.0894 

cc 1.6519 

JJJ 1.3950 

Where: 

Recalculated 

(RRF 20/1 00/200std) 

0.2753 

0.5783 

1.0894 

1.6519 

1.3950 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation ofthe RRFs 

X= Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2981 0.2981 9.3 

0.6188 0.6188 7.7 

1.2875 1.2875 13.4 

1.7379 1.7379 6.6 

1.4540 1.4540 2.5 

Recalculated 

%RSD 

9.3 

7.7 

13.4 

6.6 

2.5 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

09081613 



LDC#: 3 7:2- J.;l. f) VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: c:?-'.. 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C1,)/(A1,)(C,) 

Calibration 

Where: ave. RRF =initial calibration average RRF 
RRF = continuing calibration RRF 
A;= Area of compound, A• =Area of associated internal standard 
ex= Concentration of compound, ~ = Concentration of internal standard 

Reported Recalculated 
Average RRF · RRF RRF 

# Standard ID Date Comoound (Reference internal Standard\ finitiall (CC1 (CC1 

1 l~v ~ IHo /1 \o tJ\ (151) 0. ').."\ It 1 0.'1-1'il1 O.l.l~) 

oo'-\J...- C; (1521 O.!o\ll}:( 0, <; :>-. I "?, OS.PY? 

C-C!.- (153) 1-1319 I .'1~0> \ ·1'?:> (, 
.j,jj (1541 l-%40 J. 11"1£ H"'l B 

"""' 
2 a... vi "\11./Jt. (1511 0."2-1)( b 0-::4111.0 

)0: ,;--;1 (1521 o.Co3 -::J-0 0-fo?lO 

(153) 1·1 ,>+- \-11 ~ 
l! (154) / \.s4 I 1. s='1 I 

fl55\ 

3 

1

4

1 I I /E31 I 

CON CAL 418. WPD 

Reported Recalculated 
%0 %0 

r,. .I Co./ 
\t.\ . 1 1"1·) 
o. 1 0·) 

3-Q 3-J 

lp :1 t.o7 
?-·4 '2--"f~ 

\A 1·4 
(., . 0 t,.J 

II I 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS • 100 

SampleiD: ., 
Surrogate 

Spiked 

Dibromofluoromethane ~.o 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Surrogate 
Spiked 

Olbromofluoromethane 

1 ,2-Dichtoroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dlchloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dlbromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-0ichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

4~-~ "11 
'-11.1\- qG' 

"'~A j!."'' 

sv.o 10 lJ 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

"11 0 

"'G' 
g<;'j 

IOV 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: .!5 7'J-l2 F I 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: -

%Recovery= 100 * SSC/SA Where: SSC =Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboraotry conlrol sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS 10: 1.-eA IO '-\bO - "?"\06109 

I .J Spike -· Spiked Sample I --· ·- 1 cs II 1 csn II 1 cs11 csn I 
.I Compound { ~~fL ) Cotc:~rt~" I Percent Recovery II Percent Recovery II RPD I 

"'"·:. LCS 1 LCSD __ LCS I" LCSD I Reported I Recalc. II Reported I Recalc. II · Reported I Recalculated I 
~- 9 I ,, . c;- II 99 I "'"'~ II "t1 I Cj 1 1, 1-Dichloroethene "2-0 CJ I ~o. D '1--- 7---

I T 'J/1--"1 I 2 -;.(p II \I? I It? \1'0 II}{ !.). I-\ 

Benzene \K· ,__ I ll!-.""\ II 9 \ --
.,~ A _i e!j) 9~ 

Toluene lq. I Lti C>j "'lp ")w 9"'! "ll L.\. __i. 

Chlorob It 'W-Z. ~ \-r- ~0 \ (0 1 
/' 

)OC., I c? (., ~ \,. 

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



LDC #: 2 ]'Z-\ '2- f) Page:_1_of_1_ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification Reviewer: FT 

2nd reviewer:~ 

ETHOD: GC/MS VOA (EPA SW 846 Method 82608) 
N N/A Were all reported results recalculated and verified for all level IV samples? 
N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (6.)(/,){DF) Example: 
(A,,)(RRF)(V,)(%S) 

A. = Area of the characteristic ion (EICP) for the Sample I. D. '"'-.3 A¢-. 
compound to be measured 

A,, = Area of the characteristic ion (EICP) for the specific 
internal standard 

(t~ ~~ ) (so) 
I, = Amount of internal standard added in nanograms Cone.= 

(ng) ( I-\-5S '1 '1'5"" ") ( o.~J'I"l) 
RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

0 . ~ "'tr 1'-Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( l ( l Qualification 

RECALC.1.wpd 
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LDC Report# 37212F2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 19, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120053-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-002-GW 460-120053-1 Water 09/12/16 
CFMW-010-GW 460-120053-2 Water 09/12/16 
CFMW-019-GW 460-120053-3 Water 09/12/16 
CFMW-012-GW 460-120053-5 Water 09/12/16 
CFMW-014-GW 460-120053-7 Water 09/12/16 
CFMW-015-GW 460-120053-8 Water 09/12/16 
CFMW-021-GW 460-120053-9 Water 09/12/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

09/16/16 Caprolactam 21.9 CFMW-002-GW NA -
CFMW-01 0-GW 
CFMW-019-GW 
CFMW-012-GW 
CFMW-014-GW 

09/17/16 3&4-Methylphenol 22.5 CFMW-015-GW UJ (all non-detects) A 
CFMW-021-GW 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for sample CFMW-015-GW. Using professional 
judgment, no data were qualified when one base or one acid surrogate %R was outside 
the QC limits and the %R was greater than or equal to 10%. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag AorP 

LCS/D 460-390153 Di-n-butylphthalate 131 (64-130) - NA -
(All samples in SDG 460-120053-1) Anthracene - 122 (70-118) 

Pyrene - 133 (63-129) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 
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XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-120053-1 

I SamE!Ie I ComE!ound I Flag I AorP 

CFMW-015-GW 3&4-Methylphenol UJ (all non-detects) A 
CFMW-021-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-120053-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-120053-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37212F2a 

SDG #: 460-120053-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: to/17 /J.b 
Page:_jofl_ 

Reviewer: .p 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Nole: 

1 

2 

3 -4 

5 

6' 
-7 

8 

q_ 

I llalidatioc A[ea 

Sample receipVTechnical holding times 

GC/MS Instrument performance check 

Initial calibration/JCV 

Continuing calibration 

Laboralorv Blanks 

Field blanks 

Surrooale soikes 

Matrix soike/Matrix soike duplicates 

Laboratorv control samoles 

Field duplicales 

Internal standards 

Compound quanlilalion RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceplable 
N = Nol provided/applicable 
SW = See worksheet 

Client ID 

CFMW-002-GW 

CFMW-010-GW 

CFMW-019-GW 

CFMW-012-GW 

CFMW-014-GW 

CFMW-015-GW 

CFMW-021-GW 

Notes. 

I I Ccmmects· 

A11\ 
1\ 

D.,A % ~v ...... P<J, (Y \v~ ..:=... ~() ~ 

0-..J 
..6, 

N 
_y..J 

1\l t!I_.S, 

.,!h..) \..~ \0 
N 

A 
A 
A 
A 

/>. 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

I I 

D = Duplicale 
TB =Trip blank 
EB = Equipmenl blank 

LabiD 

460-120053-1 

460-120053-2 

460-120053-3 

460-120053-5 

460-120053-7 

460-120053-8 

460-120053-9 

coy ~ 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

II 

L:\Roux Associates\Columbia Falls\37212F2aW.wpd 1 
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LDC#: VALIDATION FINDINGS CHECKLIST Page: I of ;;?-
Reviewer:-F7 

2nd Reviewer:~ 

2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_82700_rev01.wpd 



LDC #: ~1 'J..\d- \: ;)."'-' VALIDATION FINDINGS CHECKLIST Page: "Y- of -.... 
Reviewer: F1 

2nd Reviewer: [;/ 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY_. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo{k)fluoranthene AAAA. Dlbenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-0initro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 ,4-Dlchlorobenzene X. Hexachlorocyclopentacliene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK Diben~a,h)anthracene DODD. qis/trans-Decalln 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol 88. 2-Nitroaniline UU. Phenanthrene NNN. Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene , 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-0ioxane 

L Nitrobenzene EE. 2,6-Dinltrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. l~ophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LllL Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU.U.Benzo(b}thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a}anthracene WV.Benzonaphthothiophene 0000. 

R. 1,2,4-Trich/orobenzene KK 2,4-Dinitrotoluene ODD. Chrysene WWW.Benzo(e)pyrene PPPP. ?.y t.t rtl e.~ ~\-t-M> 
. 

S. Naphthalene LL Diethy/phthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethy/naphthale_ne QQQQ. 

GOMPNDL_SVOA.wpd 



LDC#: 37 :;J-1?- fdq_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

0se see qualifications below tor all questions answered "N". Not applicable questions are identitled as "N/A". 
Y N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 

/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y tN IN/A Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) Climit: >0.05) Associated Samples 

~ I"' 1\lp \ \lo c...e-" - (p .!3\3 :;I"'.ll tAl? 1.\1,.0- ?9015"7 
~ 0\~0 e-9- --~-' ,\t 

-+ "\llt.l\1.. Ce!.-'-1 (p tv\ M. I'll. '"" 
.,.., ·~ \~s-

oo:oo 

- "\ \ \1\llti c..D'l- (.. f\"''"f' "Y1'.~ 1P I 
I I.\ Slo 

-

CONCAL.wpd 

Page:~of_! 
Reviewer: FT 

2nd Reviewer:~ 
~ 

Qualifications 

1-/Vo.:J/A (!J'()) 
,J/ JJ;t;, I A / 

' 

:.""J...iC JA l_tJD\ 
' I 

:.-Jv...Y.A ( \Jl) ) 
/ 



LDC#: 31-?-12-f~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

PIEj<IS<jl see qualification below for all questions answered "N". Not applicable questions are identified as "N/A". 

~
l.JIVr Were percent recoveries (%R) for surrogates within QC limits? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R? 
N II '-'11 lUI~ OO<A"" ,...,.....,._. "''-'11 IV .._.1'-''-'11'1 ............ ,._.._.,,._., '-'''"" ._.IIVIIIO ... ._. '""'"'""'''"'II IUI~O 

# Sample ID 

(, 

(NBZ) = Nitrobenzene- d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

Surro~:~ate 

I"~ I. 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol- d4 

\? 
%R (Limits) 

( 14- 2>"\ ) 
( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

no 

I 7 
Page: __ of __ 

Reviewer:_____fl 
2nd Reviewer:~ 

Qualifications 

"l.'""-,JI 

II 



LDC#: ..372/;;l.. f"d.~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

,PI8}3se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

lCS lCSD 
# lCSilCSD 10 Compound o/oR {limits) %R (Limits} RPD (limits) Associated Samples 

lt.,../0 1.\t,o - xi- \~\ < G.<\-t~a ( ) ( ) All 
.-2rtol5~ vv ( ) \Z--'2.. no-\rol ( ) \ 

-:};1; ( ) 1?":3 < r.. ~ -r7F'J ( ) -.1' 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I l ( l I l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) I ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I I l I l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) _(_ ) 

LCSLCSD.wpd 
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Reviewer: _IT 

2nd Reviewer: ~ 
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LDC #: 3 7~ 12- 'f' d-~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f~ 
Reviewer: FT 

2nd Reviewer: f2l. 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/16/2016 A 

gcms4 M 

GG 
uu 
EEE 
Ill 

---

Reported 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Where: 

Recalculated 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4076 1.4076 9.6 

0.8284 0.8284 16.7 

1.0136 1.0136 7.0 

0.9792 0.9792 18.2 

0.8680 0.8680 13.6 

1.0483 1.0483 5.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

9.6 

16.7 

7.0 

18.2 

13.6 

5.4 



LDC #: '3 J 2- I 2-- f ;)__ "'--

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _j_ of / 

Reviewer: FT 

2nd Reviewer: ____a___ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9111/2016 A 

gcms6 s 
DD 

uu 
EEE 
Ill 

Reported 

(RRF10 std) 

1.4850 

0.8404 

1.5289 

0.9460 

0.6572 

1.0087 

Where: 

Recalculated 

(RRF10 std) 

1.4850 

0.8404 

1.5289 

0.9460 

0.6572 

1.0087 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4955 1.4955 10.4 

0.8960 0.8960 8.7 

1.5002 1.5002 2.9 

0.9021 0.9021 7.7 

0.6453 0.6453 7.0 

1.0144 1.0144 6.9 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

10.4 

8.7 

2.9 

7.7 

7.0 

6.9 



LDC#: 37.:>-1.2.. f d-o.._ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:___EI 
2nd Reviewer: ~ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C..)/(A;,)(C,) 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
Ax= Area of compound, As= Area of associated internal standard 
Cx = Concentration of compound, C~s =Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF I RRF 

# Date (Initial) (CC) (CC) 

1 wJ "\\I Ia \\I. " (1st IS) \.49~ I. 4"' ">) 1·4"1 ~ 

0]~0 s (200 IS) 0· 5!"\bO 0. "'\OOlf 0 ."\00~ 
\)j) (3"IS) \·~ J.L\'1~ 1·~94 
\Ali\ (4.1S) 0."\0Z. 0. ~(:, 1 "'' 0 ·'i!o 19 
B'tt (5• IS) D·bl\G.3 n. {,C..G, I o. b<o'=> I 
J: J:...I 1s• IS\ l-014'-l \.0\ S" \ -.0~ 

2 ~ <>~I Jl• Ju. 11<! IS) )-5''\ '2-- I· S""\.:V 

?-2>35 (200 IS) o.~'lt 0-~~60 
(3" IS) 1- ~ l ~ 1- '-lt'-1 
(4• IS) 0. 'b'"\ l!. t.j v .1!.'11{. i 
(5• IS) 0. ~15'1 0-1.1~"1 
rs• ISJ \·00 .z_. I -o o :v 

3 ~~ ~lr7/lla 11st IS\ ). 4-=t"Y \•L\1-)/ 
11b4> (200 IS) o. '/. '/. '6 .;- o.<.t-t§: 

(3"1S) \.s90 lS~o 
(4"1S) 0- ~-;;-> 0-~~ 
(5• IS) 0-141,\ o-14!.. I 

,v rs• ISl It 0. "'.b\2. ... O."'llolv 

II Reported I Recalculated 

II 
%0 I %0 

o. I a. I 
o.; ,.-

I{) ·) 

0-t.\ o.t} 
3-'i 3-.K 
3-:J.---" 3- "2-
o.D 0-0 

"''~ .t,S 
'+ -y ~-2---
s.! S::· 7 
O.y o. 'I 
• -7 cj-'l 

.-,., 1- ·~ 

1- (.p \·b 
0'~ Q.}{ 
t.,.O l.-0 
\- ){ 1-k 
\~- (.. 1~-b 
~-~ ~- .,_, 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: ~7:l- p. f~ "'- VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: C:Z -

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C,)/(A,.)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
A,.= Area of compound, ~=Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 LMJ "1\11]1\P b. (1st IS) 1·'\-9~ 1·&.\"lJ-- I· 41-:V 

dSV e. (200 IS) 0-2>9/oO o.'>f;N.~ .0.~ 
\)!) (3" IS) I· gaoz_ _l._s30 ~0 
\AlA <••1s) 0 ·'10.;~-j 0.'/N.~ o.~~ 
EEE (s• IS) o. bfS3 0.141t>l <l/1}!. 1 
I!~ ts• IS\ l · O_L't'-J 0 _.<1 (p_\'2.- 0 .~ht]..-_ 

2 (1st IS\ 

(200 IS) 

(3" IS) 

(4• IS) 

{5"' IS) 

rs• ISl 

3 (1st IS\ 

(200 IS) 

(3" IS) 

(4.1S) 

(s• IS) 

ts• IS\ 

II Reported I Recalculated 
I 

II 
%0 

I 
%0 

I 

1· (,.. \·b 
0 ~ ')( o.J{ 
b· 0 lob _rx 1~ 
I C'.(,o 1~.~ 

5 ·"2 ._::, 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: 'O]o-ld- fDt""- VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT _LL_ / 

2nd reviewer: 0~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

. %Recovery: SF/SS •100 

SamoleiD: 

Surrogate 
Soiked 

Nilrobenzene·d5 tO 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 , 2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
Sniked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 , 2-Dichlorobenzene-d4 

~IIRRr.At r. wnrl 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reoorted 

g,n 'b'b 
7· 'i, 7 1i 

IO•)' \OY 

d.-1~ -;..</, 

Z,.K I 3'{, 
l-&~ I"'' 

Percent 
Surrogate Recovery 

Found Renorted 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

'iS" (J 

1f0.') 

1102--
t-18 
7~ 

l"'l ]J 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: ;?=}-2 12-fJ"'- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
qompounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \1!6. ibO- &''\01~ 

I~ 
Spike Spike 'I I CS II . 1 esc II 
Ad~,t C~nc~:,'jt;" I II II ( \A' ) Percent Recove~ Percent Recove~ 

I "'~ 1 r-~n I ('<: I" 1 r-<:n .,, olo c. -·· 

Phenol 1P .j) 31- -~ 51- ,'2- q) 1\l 40 '-10 
N-Nitroso-di-n-propylamine -,s.~ lb- l "H Gl~ '1S ~ 
4-Chloro-3-methylphenol loG . ::? G9.2 KJ..--' '!(2-- '/,.( 'i-7 
Acenaohthene 1r..s- 'li. \ qL\- 94 9.b 9(, 

Pentachlorophenol lbD 1'-,0 \l1 no I I l ttl \O(o to£, 
Pyrene 'i.O w 41..~ \Olf \.l- l \l-\ \ ~?:> \~ .,_, 

I CSll CSD I 
RPD I 

I \ 
I 

(p L, 

'7- "l/ 

4 '-+ 
9 qj 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC #: .3 7 ~ I :2. T d-"'1.....-/ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

:a:_ GC/:e:::l(:::: r:::,::~c:~c~~~::)and verified for all level IV samples? 

2nd reviewer:~ 

~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = <Alll.lNJIDFll2.0) 
(A,)(RRF)(V,)(V1)(%S) 

A, = Area of the characteristic ion (EICP) for the 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract In milliliters (ml) or 
grams (g). 

v, = Volume of extract injected in microliters (ul) 

v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

# Sample ID Compound 

RECALC.wpd 

Example: 

Sample I.D.W.:. %0 '7 '?;,"'\ OJS :~ 

Cone.== 

= 

G'l'3?4?1 (.,'1,) '7- (\ooJ 
l~~ 55 '-\-(~J ()51:)) 

1-'\01 

3h. 0 "''a I L 

Reported 
Concentration 

( ) 

Calculated 
C~ncentrati~n 

Qualification 



LDC Report# 37212F4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 20, 2016 

Dissolved Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120053-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-002-GW 460-120053-1 Water 09/12/16 
CFMW-010-GW 460-120053-2 Water 09/12/16 
CFMW-019-GW 460-120053-3 Water 09/12/16 
CFMW-012-GW 460-120053-5 Water 09/12/16 
CFMW-EB1-AQ 460-120053-6 Water 09/12/16 
CFMW-014-GW 460-120053-7 Water 09/12/16 
CFMW-015-GW 460-120053-8 Water 09/12/16 
CFMW-021-GW 460-120053-9 Water 09/12/16 
CFMW-002-GWMS 460-120053-1 MS Water 09/12/16 
CFMW-002-GWDUP 460-120053-1DUP Water 09/12/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB1-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-002-GWMS, no data were qualified for Barium, Calcium, Magnesium, and 
Sodium percent recoveries (%R) outside the QC limits since the parent sample results 
were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%D) were within QC limits. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Data Qualification Summary- SDG 460-120053-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG 460-
120053-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Field Blank Data Qualification Summary- SDG 460-120053-1 

No Sample Data Qualified in this SDG 
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LDC #: 37212F4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-120053-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Dissolved Metals (EPA SW 846 Method 6020A/7470A) 

Date: ,o(,~J;\l\0 
Page:~of I.. 

Reviewer: o\'5" 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

~alidatiao A[ea Comments 

I. Sample receipUTechnical holding times j:>.._ q \ \'l.l \\.0 

II. ICP/MS Tune p.... 

Ill. Instrument Calibration p._, 

IV. ICP Interference Check Sample (ICS) Analysis ~ 
v. Laboratory Blanks !::\ 
VI. Field Blanks \.,...A:> 'Bh:::.Cs) (c...'i2..D 

VII. Matrix Spike/Matrix Spike Duplicates ~ '-'\ <:::,.-:;;. (""\.) . "' ~ , Co.. ' ~ !U<:-\7 <..\c')C 

VIII. Duplicate sample analysis p.., ~ 

'\)0;? 

IX. Serial Dilution ~ C<'""' r?- (_; .. \ -
X. Laboratorv control samples ~ L.C..~ 

XI. Field Duplicates '._) 

XII. Internal Standard (ICP-MSl 
p.... 

XIII. Sample Result Verification p., 
VII/ "n, oil '' n<to 

t><, 

Note: A= Acceptable ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

12 

" 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-002-GW 

CFMW-01 0-GW 

CFMW-019-GW 

CFMW-012-GW 

CFMW-EB1-AQ 

CFMW-014-GW 

CFMW-015-GW 

CFMW-021-GW 

CFMW-002-GWMS 

CFMW-002-GWDUP 

FB = Field blank 

(o[k> 

.'\..; 

EB = Equipment blank 

LabiD Matrix Date 

460-120053-1 Water 09/12/16 

460-120053-2 Water 09/12/16 

460-120053-3 Water 09/12/16 

460-120053-5 Water 09/12/16 

460-120053-6 Water 09/12/16 

460-120053-7 Water 09/12/16 

460-120053-6 Water 09/12/16 

460-120053-9 Water 09/12/16 

460-120053-1 MS Water 09/12/16 

460-120053-1 DUP Water 09/12/16 

Notes: __________________________________________________________________________ __ 
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VALIDATION FINDINGS CHECKLIST 

Method'Metals (EPA SW 846 Method 6010B/7000/6020) 

Validation Area Yes No 

I. Technical holdinq times 
r-

All technical holdina times were met. 
,..-

Cooler temperature criteria was met. 

II. ICPIMS Tune 
,..-

Were all isotopes in the tunina solution mass resolution within 0.1 amu? 

Were %RSD of isotopes in the tuning solution :!:5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set-uo time? -
Were the orooer number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? 
,..-

IV. Blanks 

Was a method blank associated with every sample in this SDG? 
.r 

Was there contamination in the method blanks? If yes, please see the Blanks -validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed dailv? ...-
Were the ABsolution oercent recoveries (%Rl with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this / SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences r 
(RPD) within the 75-125 QC limits? lithe sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .::. 20% for / 
waters and::; 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were.::. SX the RL, including when only one of the duplicate 
sample values were < SX the RL. 

VII. Laboratory control samples 
r 

Was an LCS anaylzed for this SDG? 

Was an LCS analvzed oer extraction batch? 
,/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 

within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:~ot"2. 
Reviewer: ~-s<V 

2nd Reviewer: C7' 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST Page:_z_of..Z. 
Reviewer: :::::>9 

2nd Reviewer:~ 

Validation Area Yes No NA Findings/Comments 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30·120% (6020)/60-125% (200.8) .... 
of the intensity of the internal standard in lhe associated initial calibration? 

/ 
If the %Rs were outside the criteria was a reanalvsis oerformed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
ICPl/>1 OOX the MDL!ICP/MSl? / 

Were all oercent differences f%Ds) < 10%? r 

Was there ~:ence of negative interference? If yes, professional judgement will be 
used to auali the data. r 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable v to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. r 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_ot~ 
Reviewer: -;:5~ 

2nd reviewer: (:; 

All circled elements are applicable to each sample. 

I !':~nml<> In M~tr;Y .1 h•tiTAI \ 

\ ~ w 14\1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, AQ, Na, Tl, V, Zil;-Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

tJc.'\-\0 l;V l'f..l. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn) Hg{Ni, K, Se, Ag, Na, Tl, V, Z~Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, l:lg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Ha, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

il"lFAA ~I "" ~ R• Ro I"A (', l"o (', l"o <=• Dh "' "' 1-lo "' k' "' ~' "' Tl \1 7, "' R "' Ti 

Comments: Mercurv by CVAA if performed 

ELEMENTS.wpd 



LDC #: :?J'l-\'Z."F·\o .. VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R == Found X 100 
True 

Standard ID 

-r:oJ 
66·s.'\ 
;}6J 
\_\'.":;.\ 

c.ru 
r;_~ 
L.d 
~~-_o\ 

Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I B:ecalc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) Cv... 4o -Clo<X<\'-..- 't\O~'- ~."DD1o~ 

CVAA (Initial calibration) ~ lt ."\ C'S. "'7'1. \ '- "So~\'- 0~%<?.. 
ICP (Continuing calibration) 

ICP/MS (Continuing calibration) fe '-\~· .. ~\'- SODO """\.1.....- q~d/..~ 
~ 

CVAA (Contining calibration) ~ s. .2."'-\). ..,~\.....- ~~\....__ L o<.o o tg '?--

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
Re[!cr:ted 

%R 

\~/"':'?-

q_~"'f~?-

Dfb/.~ 

\c<o ~1..1\2--

I 

Page:~ of~ 
Reviewer: ·:35=2 

2nd Reviewer: ~ 

Acceptable 
(Y/N) 

~ 
-1 

! 

~ 
~ 

Comments: ________________________________________________________________________________________________________________ __ 

calclc.4sw.wpd 



LDC #: b]z>:Z--~""-. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~ of~ 
Reviewer:~ 

2nd Reviewer: 0. ..___ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result) - SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D! x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

""JC'-. f:'?> 
\ :E\ 
LC-S 
\. -s,--~o 

tA-S 
\'-~ 

QL)'\( 
2.. '_<::><, 

~ 
2..'-.\'2::> 

Where, I = Initial Sample Result (mgll) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

FoundiSII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 
tr--\"'-. ~&s U;'\l"- 2.004\'"---' 

Laboratory control sample ~ \ - 0 'S ~ <.,____ h.:\\'---' 
Matrix spike (SSR-SR) 

'6~'-"\\ ~ _\\o ()~\...__.. 

Duplicate t-.1~ li '-'. L..'Z-%~ '--- li'L'b'S 'S 0~ \.__... 

JCP serial dilution I~ \ \~"'S,Co '(\\'---- ld\Z.\ u~ '--

I B:ecalclllated I 
I %R/RPO/%D I 
C\~(0~ 

l0~"7,Q--

[ u "Z.."' '?-----

0.~(.~9 

4.oY."\? 

Acceptable 
%R/RPD/%D (YIN) 

'9.3. "'/.."\<-- ~ 
\0~~~-%----

( G? "f-~ 

0 -~~~'<'V 

Ci.o"f~o '-J.t 

Comments: ______________________________________________________________________________________________________________________ __ 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_l__of_\_ 
Reviewer: "'Z)Q 

2nd reviewer:._-rp'.L .. ,....,...-

lease see qualifications below for all questions answered "N". Not applicable questions are identified.as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y, N N/A Are all detection limits below the CRDL? 

Detected analyte results for ----=(=--0_).:_..:.~-+-------- were recalculated and verified using the following 
equation: 

Concentration = (RD)(FV)(Dill Recalculation: 
(ln. Vol.) 

RD = 
FV = 

Raw data concentration \2-D -:o 8,4:0 b .1 \ '-''\ \ l._ 
Final volume (ml) 'I 

ln. Vol. = 
Oil = 

Initial volume (ml) or weight (G) r-, \ .., 
Dilution factor '>V ·, :: c.--

Reported Calculated 

# Sample ID Analvte 
Co~centr~~on 

(<Po\.\_ 
C~ncentra~~n 

:<P.\.'-
Acceptable 

(Y/Nl 

\ ~'\ ~ 'Z...S.~ ~ 
2- t\"::> ~-'L .s _..z.._ 

3 ~ S.~\.'00 ss;.,u:::;> 

l.\ G.,._ \'2Jo \'2-- ~ 
s fl..)a,_ (!....'\ 1."2--~ 

\o ~ flokD \(o'\SOO .., l--:l\ l.:l '1.:1 
9:. i?- \.:eot::> (_'{)()0 ~ 

Note:-----------------------~--------------
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LDC Report# 37212F6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

October 19, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120053-1 

Laboratory Sample 
Sample Identification Identification 

CFMW-002-GW 460-120053-1 
CFMW-010-GW 460-120053-2 
CFMW-019-GW 460-120053-3 
CFMW-012-GW 460-120053-5 
CFMW-EB1-AQ 460-120053-6 
CFMW-014-GW 460-120053-7 
CFMW-015-GW 460-120053-8 
CFMW-021-GW 460-120053-9 
CFMW-002-GWDUP 460-120053-1 DUP 
CFMW-01 0-GWDUP 460-120053-2DUP 
CFMW-015-GWMS 460-120053-SMS 
CFMW-015-GWMSD 460-120053-SMSD 

1 
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Collection 
Matrix Date 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrite/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB1-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank 10 Date Ana lyle Concentration Samples 

'CC< AQ 09/12/16 Chloride 181 ug/L All samples in SDG 460-120053-1 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. For CFMW-015-GWMS/MSD, no data were qualified for 
Total Cyanide percent recoveries (%R) outside the QC limits since the parent sample 
results were greater than 4X the spike concentration. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

4 
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Spike 10 RPD 
(Associated Samples) Analyte (Limits) Flao AorP 

CFMW-015-GWMS/MSD Total cyanide 24 (~20) J (all detects) A 
(CFMW-002-GW 
CFMW-01 0-GW 
CFMW-019-GW 
CFMW-012-GW 
CFMW-014-GW 
CFMW-015-GW 
CFMW-021-GW) 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD RPD, data were qualified as estimated in seven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120053-1 

I SamE!:Ie I Anal~te I Ftaa I AorP I Reason 

CFMW-002-GW Total cyanide J (all detects) A Matrix spike/Matrix spike 
CFMW-01 0-GW duplicate (RPD) 
CFMW-019-GW 
CFMW-012-GW 
CFMW-014-GW 
CFMW-015-GW 
CFMW-021-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-120053-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120053-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37212F6 
SDG #: 460-120053-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidaticn Area 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Soike/Matrix Soike Duolicates 

VII. Duplicate sam ole analvsis 

VIII. Laboratorv control san::u~_les 

IX. Field duplicates 

X. Sample result verification 

XI "" '"" '' rloto 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I,, 

N = Not provided/applicable 
SW =See worksheet 

Client ID 

CFMW-002-GW 

CFMW-01 0-GW 

CFMW-019-GW 

CFMW-012-GW 

CFMW-EB1-AQ 

CFMW-014-GW 

CFMW-015-GW 

CFMW-021-GW 

CFMW-002-GWDUP 

CFMW-01 0-GWDUP 

CFMW-015-GWMS 

CFMW-015-GWMSD 

I I Comments 

If:>., q \ ,'2-\\ \.f' 

A 
~ 
P\ 

I~I.A) I ~~::: [cs) 
S"\..10 MS:lv- c '-' , , ~ 
~· '00? 
~ \..,C.~"V 0 S,.<?-~ 

/ 

v 
!A 
~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-120053-1 

460-120053-2 

460-120053-3 

460-120053-5 

wo '\c;:..h9') 460-120053-6 

460-120053-7 

460-120053-8 -

460-120053-9 

1-k.'<~SF, 460-120053-1 DUP 

\.'07 460-120053-2DUP 

Co-> 460-120053-8MS 

~ 460-120053-8MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

I 

Notes. ______________________________________________________________________________ _ 

L:\Roux Associates\Columbia Falls\37212F6W.wpd 1 



VALIDATION FINDINGS CHECKLIST 

Method:lnorQanics (EPA Metho~ ~) 

Validation Area Yes No NA 

I. Technical holding times 

All technical holdino times were met. _.....-

Cooler temperature criteria was met. / 

II. Calibration 

Were all instruments calibrated daily, each set-up time? ---
Were the proper number of standards used? ~ 

Were all initial calibration correlation coefficients > 0.995? 
.,..... 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) / 

Were balance checks performed as required? (Level IV only) / 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? -
Was there contamination in the method blanks? If yes, please see the Blanks ../ 

validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
./ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD),::. 20% for 
waters and,::. 35% for soil samples? A control limit of~ CRDL(:: 2X CRDL for soil) / 
was used for samples that were,::. 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SOG? 
,.... 

--Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) ,.... 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PEl samples performed? 
/ 

,.... 
Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

Page:~ofZ.
Reviewer:~o-

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

Were detection limits < RL? /" 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. ./ 

X. Field blanks 

Field blanks were identified in this SDG. "' 
Target analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

Page: 2-ofL 
Reviewer: "3§) 

2nd Reviewer: C / 

Findings/Comments 



LDC #: ':>l'Z.-\7..(?\0 VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

ID P~1 

1 pH ToS Cl F NO~Q, so,Q::P..Q... Atk CN NH, TKN TOC Cr6+ CIO 

1 pH ros Cl F N'o:No, so 0-Po, AikeN NH, TKN roc Cr6+ CIO 

('}..C·. '\ I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO ( U&..-tho-<;0 

pH TDJ; Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

{JC. \0 PH;{DS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CI04 

pH ':fos Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

a.c.:. \HZ..- pH TDS Cl F NO, NO, SO, 0-PO AlkttN.1H, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO Alk ~ NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO NO S040-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 
1 pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ Cl04 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CIO, 

I ni-l Tn!': r.1 I= Nn. Nn. !':n n_pn Alk r.N NI-l. TI<N Tnr. r.,p, .. r.1n 

Page:_1_of_1_ 

Reviewer: J D 
2nd reviewer: ~ 

Comments: ___________________________________ _ 
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LDC #: 37212F6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:Jd!llh_ Associated sample units: ug/L 
Sampling date: 09/12/16 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

' · · · -· · · -lank I Rinsate I Other: EB Associated Samples: All 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37212F6FB.wpd 

Page:___lot \ 
Reviewer:. 6~ 

2nd Reviewer:__9 
~ 



LDC #: 37212F6 

METHOD: lnorganics (See Cover) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:-Lof.\_ 
Reviewer:~ 

2nd Reviewer: c.-...._ 

N N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
·• of 4 or more, no action was taken. 

Y N N/A Were all duplicate sample relative percent differences (RPD) :o_ 20% for samples? 
LIVONLY: 

(;jJ N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 

" "n M• • ........ 0 0 J>cn 11 • • <1 

11/12 w Total CN 24 (<20) 1-4, 6-8* J/UJ/A (det) 

Comments: 11/12: Total CN > 4X 
*EB not associated (different matrix) 

37212F6.wpd 



LDC #: /), 10.~(::(/) Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_'_ of_'\_ 

Reviewer: .::30 

Method: lnorganics, Method ~ ~ 
2nd Reviewer:._.._a .... __ _ 

The correlation coefficient (r) for the calibration of C)-..) was recalculated.Calibration date: ~\ I'S, \ l ~ 
An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R- Found X 100 

True 

Type of analysis 

Initial calibration 

::LC\.J \"::>'.70 
Calibration verification 

J:G'-.'l I b'.d6 
Calibration verification 

'j_c0 [0'.2--\ 
Calibration verification 

Where, 

Analvte Standard 

s1 

s2 

s3 

C-~ s4 

s5 

s6 

s7 

o-J ~ 
/Lu,g~'-

~ 

(Sl.l. J.. \."U,"\_~\.. 

fi-.lo;,(!)JO,_. rJ \,00~'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r or ,.Z r or ,.Z (Y/N) 

0 0.0164 

0.01 0.562 0.99986 0.99993 

0.025 1.27 ~-".( 
0.05 2.51 

0.1 4.95 

0.2 9.71 

0.4 18.8 

~ _'-\ /}..(..~ \'- j0<~,-"'1~ lo~"''$.-
I 

Z~'- ~'6;/.(r ~Sf.,¥ 

\~"- L<::.O '/.e._ leoo?.f-- '4 

I 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results·------------------------------------------------

-K~~ 



LDC #: 5'\'2 .. \.'l-~ 

METHOD: lnorganics, Method ~ ~' 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of~ 
Reviewer:~ 

2nd Reviewer:._a ........ ,_'---

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

L-C~ Laboratory control sample 

q~,"S 

\-"'-~ 
Matrix spike sample 

tt:>~\\S 
'Q ..:>i" Duplicate sample 

\~\'/,A) 

S= 
D= 

Comments: -*9co -

TOTCLC.6 

Element 

\."Y~ 

~ 

Original sample concentration 
Duplicate sample concentration 

Found IS True/D 
(units) (units) 

~~L'-" ~'S~'--
(SSR-SR) 

?,-p, \.)~\._ z.oc:>-'0 \. '-

~<>S \~() ~'- \~ 0 ~·~~,\ '--

I Recalc:111ated 

II 
S:eeotted 

I I Acceptable 
o/oR/RPD %R/RPD (Y/N) 

[-o'S- (1(.:{- [GS.&:/1.~ ~ 

~~0 '(_'?;,-- l~o·f..~ ~-'.4_ 

Q%~'<'\) Of..~~ ~ 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method--'~~===---~-=-=---

Page:~ of~ 
Reviewer: ~~ 

2nd reviewer: 

fllease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
I~ N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments? 
~ N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for (:~') W\Js, /,_;~-')--) reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 

# 

rp::,-:... \.:"-:~:, ~\...__ 

'Q \\-=-~ 

Sample ID 

\ 

2. 

.s 
'-\ 
'S 
lo 
'l 
% 
~ 

Recalculation: 

Analvte 

W\:1,._ 

c..~ 

WO:o,\,..;D?. -,.._) 

t-\c..<:-~S', 

C..i 

P,., I~"'-' t.o-, 

oQo ..... -? 
\0<:, 

\IS 

l. ~.XI.l,\o ::,~ '- '- "'1" 's. -=- 1 :z:~z... 0 \ '--

1-Z...t>"Z...~'- 'f-l~'") 
~ '"'::) - 'l. ZS,o ...,~ \ '-

Reported Calculated 
Conc~(~ration Conce~~ation Acceptable 

(u>.(l.l ('-''I'\....) CY/Nl 

0,~.0 ~-s.o ~ 
"(?;~ 1.~"'2 0 I 
\"'l..'~C> '1'1... "3,0 

48;cco 4aoO'D 
l'2;\ l~\ 

L\\IQDDO ll(\\o\:)'00 

Z...bl Z.<OI 
'bl.\ L. """'\ '- ;<,~.;, "Z... '<V'<o \ '\. 

&-~~\'-' ~ :<,.~'- -1/ 
'-..) .._, 

Note: _____________________________________ _ 

RECALC.6 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Roux Associates, INC January 12, 2017
209 Shafter Street
Islandia, New York 11749
Attn: Mr. Michael Ritorto

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation

Dear Mr. Ritorto

Enclosed are the final validation reports for the fractions listed below. These SDGs were received
on December 13, 2016. Attachment 1 is a summary of the samples that were reviewed for each
analysis.

LDC Project #37739:

SDG # Fraction

460-124553-1, 460-124639-1
460-124726-1, 460-124783-1

Volatiles, Semivolatiles, Metals, Wet Chemistry

The data validation was performed under Stage 4 guidelines. The analyses were validated using
the following documents, as applicable to each method:

! Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls Aluminum
Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead County, Montana,
November 2015

  
! USEPA, National Functional Guidelines for Superfund Organic Methods Data

Review, August 2014

! USEPA, National Functional Guidelines for Inorganic Superfund Data Review,
August 2014

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January
1995; update III, December 1996; update IIIA, April 1998; IIIB, November 2004;
update IV, February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
Project Manager/Chemist



Shaded cells indicate Level IV validation (all other cells are Level III validation). These sample counts do not include MS/MSD, and DUPs L:\Roux Associates\Columbia Falls\37739ST.wpd

Level IV 3,485 pages-DL Attachment 1

         EDD LDC #37739 (Roux Associates, Inc.- Islandia, NY / Columbia Falls Aluminum Company, Columbia Falls, Montana)

LDC SDG#

DATE

REC'D

(3)

DATE

DUE

VOA

(8260B)

SVOA

(8270D)

Metals

(6020A

/7470A)

D.Metals

(6020A

/7470A)

Alk.

(2320B)
3NH -N

(350.1)

Cl,F

4SO

(300.0)

CN-

(335.4/

9012B)

Hard.

(2340C)

3NO /

2NO -N

(353.2)
4O-PO

(9056A)

TDS

(2540C)

TSS

(2540D)

  Matrix: W ater/Soil W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 460-124553-1 12/13/16 01/05/17 - - - - 7 0 - - 7 0 7 0 7 0 7 0 7 0 7 0 7 0 6 0 6 0

B 460-124639-1 12/13/16 01/05/17 - - - - 7 0 - - 7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 0

C 460-124726-1 12/13/16 01/05/17 - - - - 5 0 - - 5 0 5 0 5 0 5 0 5 0 5 0 5 0 5 0 5 0

D 460-124783-1 12/13/16 01/05/17 3 0 2 0 1 0 4 0 5 0 5 0 5 0 5 0 5 0 5 0 5 0 4 0 4 0

Total T/CR 3 0 2 0 20 0 4 0 24 0 24 0 24 0 24 0 24 0 24 0 24 0 22 0 22 0 0 0 0 0 0 0 0 241



LDC Report# 37739A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 6, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-124553-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-013-SW 460-124553-1 Water 11/30/16 
CFSWP-014-SW 460-124553-2 Water 11/30/16 
CFSWP-015-SW 460-124553-3 Water 11/30/16 
CFS\/VP-016-SVV 460-124553-4 VVater 11/30/16 
CFSWP-DUP3-SW 460-124553-5 Water 11/30/16 
CFSWP-FB2-AQ 460-124553-6 Water 11/30/16 
CFSWP-021-SW 460-124553-7 Water 11/30/16 
CFSWP-DUP3-SWMS 460-124553-5MS Water 11/30/16 
CFSWP-DUP3-SWDUP 460-124553-5DUP Water 11/30/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(o/oRSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFSWP-FB2-AQ was identified as a field blank. No contaminants were found. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (0/oD) were within QC limits. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFSWP-014-SW and CFSWP-DUP3-SW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ug/L) 

Analyte CFSWP-014-SW CFSWP-DUP3-SW RPD (Limits) Flag AorP 

Aluminum 18.2U 27.4 40 (S30) J (all detects) A 
UJ (all non-detects) 

Barium 101 103 2 (S30) - -

Calcium 52800 53300 1 (S30) - -

Magnesium 13500 13900 3 (S30) - -

Manganese 5.2 3.9 29 (S30) - -

Potassium 481 486 1 {S30) - -

Sodium 2590 2660 3 {S30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to field duplicate RPD, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-124553-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFSWP-014-SW Aluminum J (all detects) A Field duplicates (RPD) 
CFSWP-DUP3-SW UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-124553-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-124553-1 

No Sample Data Qualified in this SDG 

6 
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LDC #:_=-37:.......:7..:3=:9A:.....:.4...:...::a::;:.___ 
SDG #:_4:..::6-=-0-.....:.1-=-24...:...::5~5-=-3-.....:.1 __ _ 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: \ \ ~ \::J 
Page:_\ of_i_ 

Reviewer: :::!>"V Laboratory: Test America. Inc. 
2nd Reviewer: __ _ 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1.1 

I ~alidatioo A[ea I I Com meets I 
Sample receipt/Technical holding times ~ ) \ \-~1;::)\\''1.0 

ICP/MS Tune ~ 

Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

("'hl<:>r<:>ll A nf n<:>t<:> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-013-SW 

CFSWP-014-SW 

CFSWP-015-SW 

CFSWP-016-SW 

CFSWP-DUP3-SW 

CFSWP-FB2-AQ 

CFSWP-021-SW 

CFSWP-DUP3-SWMS 

CFSWP-DUP3-SWDUP 

~ 
\0Q ~Q:,::: ('o'\ 

p..__ ~\<Q-:...(_~SIA...>~-D\~-~ K·::~,:O(s~\:\{;:,:. 4bt::>·· \"2-'-lclo~ · 

~ '\) U?' ;;;.. C..11;-S\t...:>~ ·- 0 \~- .~~~~ (s-'CX:;> ~ ~f"> --\ 2-\j.. b ~~-\\ 
p..._ ~0--;...C£::$W~·- C:Y\~-~ l S'Vl:::>~ "-k'oO ~\L.~io·~c;-- \.\ 

/ 

~ LC<-::> 
sw ~v ::. ( L , "":S.) 

~ 

~ 
p..__ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-124553-1 Water 11/30/16 

460-124553-2 Water 11/30/16 

460-124553-3 Water 11/30/16 

460-124553-4 Water 11/30/16 

460-124553-5 Water 11/30/16 

460-124553-6 Water 11/30/16 

460-124553-7 Water 11/30/16 

460-124553-5MS Water 11/30/16 

460-124553-5DUP Water 11/30/16 

Notes: ______________________________________________________ _ 

V:\LOGIN\Roux Associates\Columbia Falls\37739A4aW.wpd 



VALIDATION FINDINGS CHECKLIST Page:_\ of"'Z.. 
Reviewer: ~ ""'V 

2nd Reviewer: __ _ 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding_ times 

All technical holding times were met. .r 
/ 

Cooler temperature criteria was met. 

II. /CP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 
, 

Were %RSD of isotopes in the tuning solution ::;;;5%? 
/ 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? 
/ 

r 
Were the proper number of standards used? 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- r 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? " 
IV. Blanks 

Was a method blank associated with every sample in this SDG? 
., 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? 
/ 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? 
,.... 

VI. Matrix spike/Matrix spike dupjicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ,.,... 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
/ waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

V~Laboratorvconuolsamples 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed oer extraction batch? " 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensitv of the internal standard in the associated initial calibration? 

/"" 
If the %Rs were outside the criteria was a reanalvsis oerformed? 

IX ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL ("' 
(JCP)/>1 OOX the MDL(JCP/MS)? 

I' 
Were all oercent differences (%0s) < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be / 

used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. 
./ 

MET-SW_2014.wpd version 1.0 

NA 

Page:~orz._ 
Reviewer:0s;::> 

2nd Reviewer: __ _ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_otL 
Reviewer: .::§;) 

2nd reviewer: __ _ 

All circled elements are applicable to each sample. 

~---•- 1n M~triY T~rn~t An~lvt~ I ic:t ITAI \ 

\ -·' \A) r'.(;\'Ci.~i~.£;~, 1 :YcJil~~~~~· ;,% '~~JQ,r:.li7hlf0·, ~{ • . b, As, a, e, Cd Ca){Cr Co ;cd Fe b, M~. ,Mn HQ( Ni' K Se Aoi, Nc¥, T V Zn\ Mo, 8, Sn, Ti, 
~~~~~~~~~~~-~~-~~~-~ 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

61c '_~ --~ \1\.) AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,~ Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 
\.._./ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

An~luc.ic. •• .,, 

ICP AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

ICP-MS AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

I~I=AA AI ~h l:J.c ~~ ~Q r.rl r.~ r.r r.n r.rr FA Ph Mn Mn Hn 1\.li I< ~Q An 1\.1~ Tl \1 7n 1\Jln R ~n Ti 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



LDC#: 37739A4a VALIDATION FINDINGS WORKSHEET Page:_\ of_ 
Field Duplicates Reviewer: ~<:;;:) 

2nd Reviewer: __ _ 
METHOD: Metals (EPA Method 601 08/7000) 
/) tiN NA 
~NNA 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (ug/L) 
RPD Qual. 

Analyte 2 5 (~30) (Parent Only) 

Aluminum 18.2U 27.4 40 J/UJ/A (deUnd) 

Barium 101 103 2 

Calcium 52800 53300 1 

Magnesium 13500 13900 3 

Manganese 5.2 3.9 29 

Potassium 481 486 1 

Sodium 2590 2660 3 

\\LDCFILESERVER\Val1dat1on\FIELD 
DUPLICATES\FD_inorganic\37739A4a.wpd 



LDC #: ~\:fS,9\\~a., VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

"~\) 
lb~~\ 

:rL\J 
\'3, \LXL> 

c_c...\) ' 
\\",~~ 
c_u.) 
t'3>"'~*~ 

Where, Found = concentration (in ug/l) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/l) of each analyte in the ICV or q.cv source 

I eeca lc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
~s ~D ... O~~-~\'- L\0· ~'- \ oo1=~ 

\_.) -
CVAA (Initial calibration) \-\~ s .. o\ vo\\'- s;;\)a\\.- too'O(;;,e:--

-.J 
...__. u 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ~~ S\ ·0~1,.) ~"- <:;D u~\.,.., \0~ ~;~((_-
~ \.,_,_.) 

CVAA (Contining calibration) -~ l.\9\'-~'- s~o-;.\'--' ~f'~?--
...__ 

~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eeead:ed 

%R 

\Oc.~/ .. ~ 

\"Ob 'Q> f~s:-

~Q~<e.(-o~ 

CBY~~-

I 

Page:__lof~ 
Reviewer: :::'>'S? 

2nd Reviewer: ---

Acceptable 
(Y/N) 

~~ 
~ 

-~ 

~ 

Comments: ________________________________________________________________________________________________________________ _ 

calclc.4sw. wpd 



LDC #: 1:>\\?7~\c, VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~of_i_ 
Reviewer: ~~ 

2nd Reviewer: ___ _ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample 10 

:s.c~ ~ 
\>o'~~ 
\._L.<; 

\\ '..\v 

~ 
\·~~.~\ 

\)J<:u:f'X-

8JC.?-"':... ~c.-

Comments: 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I 0 I SOR (units} 
Type of Analysis Element (units} 

ICP interference check Coe- ZoloA,~\'- 2:cO \)~ '-'' 
--~ '--> 

Laboratory control sample 
~ ~~v~\\...-. -(_~~\'-.-

-~ 0 
(SSR-SR) Matrix spike 

~ 0 ~~~l.--.,~\\.- \~r~\ '-
•--..J -... 

Duplicate 

ICP serial dilution 

I Becalc11lated I 
I %RI RPO 1%0 I 

\o~i._;f?.-

\o~t:~ 

q\oje_ 

.... .... 

Acceptable 
%RI RPO 1%0 {YIN} 

~e>si~ ~ 
' \.o~%~ 

<9b/~~- \..._)( 

--------------------------------------------------------------------------

0 "'-~ At-3-. '4..- ~... . ~ \..>..)-: ~\;--
_j '---~ - ,_~ o ... S7~ 

t""\S ~ v u<? 'L_ )G~ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~of_i_ 
Reviewer: ::S. v 

2nd reviewer: ___ _ 

~ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Yl N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for ___ C_.,;_\_\--..J-_·1?\~~_;;_'. _________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Oil 

# 

(RO)(F\f){Dil) 

(ln. Vol.) 
Recalculation: 

Raw data concentration ·-
Final volume (ml) ~"Q :: ~"-\ -~~0q\ '-
Initial volume (ml) or weight (G) '("'")· \ 

7 
~ 

Dilution factor v L -:::.- L--

Sample ID Analyte 

\ ~\ 

2- ~ 

-~ ~~ 

L\ ~ 
"'- {'!'_). 

I ~ 

Reported Calculated 
Concentration Concentration Acceptable 

(U?.'\\...-) ('-b\'-> (Y/N) 

\~ \~ ~ 
2-S.~u Z:::::>~O \ 

~~ \3:-bc:>C> 
\0~ \0~ 

'S:.~~ &~'<-,-c£:;> 

~:z __ \~ :z_. y· 

Note: _______________________________________________________________________________ _ 
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LDC Report# 37739A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 6, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group {SDG): 460-124553-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-013-SW 460-124553-1 Water 11/30/16 
CFSWP-014-SW 460-124553-2 Water 11/30/16 
CFSWP-015-SW 460-124553-3 Water 11/30/16 
CFSWP-016-SW 460-124553-4 Water 11/30/16 
CFSWP-DUP3-SW 460-124553-5 Water 11/30/16 
CFSWP-FB2-AQ 460-124553-6 Water 11/30/16 
CFSWP-021-SW 460-124553-7 Water 11/30/16 
CFSWP-013-SWMS 460-124553-1 MS Water 11/30/16 
CFSWP-013-SWMSD 460-124553-1 MSD Water 11/30/16 
CFSWP-014-SWMS 460-124553-2MS Water 11/30/16 
CFSWP-014-SWMSD 460-124553-2MSD Water 11/30/16 
CFSWP-015-SWMS 460-124553-3MS Water 11/30/16 
CFSWP-015-SWMSD 460-124553-3MSD Water 11/30/16 
CFSWP-021-SWMS 460-124553-7MS Water 11/30/16 
CFSWP-021-SWMSD 460-124553-?MSD Water 11/30/16 
CFSWP-021-SWDUP 460-124553-70 up Water 11/30/16 
CFSWP-014-SWDUP 460-124553-2 D UP Water 11/30/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37739A6_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFSWP-FB2-AQ was identified as a field blank. No contaminants were found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFSWP-019-SWMS/MSD Fluoride 88 (90-11 0) - J- (all detects) A 
(CFSWP-013-SW 
CFSWP-014-SW 
CFSWP-015-SW 
CFSWP-016-SW 
CFSWP-DUP3-SW 
CFSWP-021-SW) 

CFSWP-019-SWMS/MSD Sulfate - 89 (90-110) J- (all detects) A 
(CFSWP-013-SW 
CFSWP-014-SW 
CFSWP-015-SW 
CFSWP-016-SW 
CFSWP-DUP3-SW) 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFSWP-019-SWDLMS/MSD Chloride 66 (90-110) 70 (90-11 0) J- (all detects) A 
(CFSWP-013-SW 
CFSWP-014-SW 
CFSWP-015-SW 
CFSWP-016-SW 
CFSWP-DUP3-SW 
CFSWP-021-SW) 

CFSWP-019-SWDLMS/MSD Sulfate 83 (90-11 0) 83 (90-110) J- (all detects) A 
(CFSWP-021-SW) 

CFSWP-021-SWMS/MSD Orthophosphate as P 76 (90-11 0) 75(90-110) UJ (all non-detects) A 
(CFSWP-013-SW 
CFSWP-014-SW 
CFSWP-015-SW 
CFSWP-016-SW 
CFSWP-DUP3-SW 
CFSWP-021-SW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFSWP-014-SW and CFSWP-DUP3-SW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFSWP-014-SW CFSWP-DUP3-SW RPD (Limits) Flag AorP 

Total Cyanide 15.3 ug/L 2.0U ug/L 154 {S30) J (all detects) A 
UJ (all non-detects) 

Hardness 196000 ug/L 192000 ug/L 2 {S30) - -

Alkalinity 190000 ug/L 191000 ug/L 1 {S30) - -

5 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37739A6_RA4.DOC 



Concentration 

Analyte CFSWP-014-SW CFSWP-DUP3-SW RPD {Limits) Flag A orP 

TDS 172 mg/L 185 mg/L 7 (S30) - -

Fluoride 117 ug/L 123 ug/L 5 (S30) - -

Sulfate 2230 ug/L 2240 ug/L 0 (S30) - -

Chloride 1580 ug/L 1630 ug/L 3 (S30) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR and field duplicate RPD, data were qualified as estimated in six 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-124553-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFSWP-013-SW Fluoride J- (all detects) A Matrix spike/Matrix spike 
CFSWP-014-SW Chloride J- (all detects) duplicate (%R) 
CFSWP-015-SW 
CFSWP-016-SW 
CFSWP-DUP3-SW 
CFSWP-021-SW 

CFSWP-013-SW Sulfate J- (all detects) A Matrix spike/Matrix spike 
CFSWP-014-SW duplicate (%R) 
CFSWP-015-SW 
CFSWP-016-SW 
CFSWP-DUP3-SW 
CFSWP-021-SW 

CFSWP-013-SW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFSWP-014-SW duplicate (%R) 
CFSWP-015-SW 
CFSWP-016-SW 
CFSWP-DUP3-SW 
CFSWP-021-SW 

CFSWP-014-SW Total Cyanide J (all detects) A Field duplicates (RPD) 
CFSWP-DUP3-SW UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-124553-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-124553-1 

No Sample Data Qualified in this SDG 
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LDC#: 37739A6 VALIDATION COMPLETENESS WORKSHEET [:)ate: t\S\\\(J 
Page:~of.l_ 

Reviewer:·~~ 

SDG #: 460-124553-1 Level IV 
Laboratory: Test America. Inc. 

2nd Reviewer: __ _ 

METHOD: (Analyte) Alkalinity (SM23208). Ammonia:t;i (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiao A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

)(I ()\/t:~or~ll nf rl~t~ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 ,, 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-013-SW 

CFSWP-014-SW 

CFSWP-015-SW 

CFSWP-016-SW 

CFSWP-DUP3-SW 

CFSWP-FB2-AQ 

CFSWP-021-SW 

CFSWP-013-SWMS 

CFSWP-013-SWMSD 

CFSWP-014-SWMS 

CFSWP-014-SWMSD 

CFSWP-015-SWMS 

CFSWP-015-SWMSD 

CFSWP-021-SWMS 

CFSWP-021-SWMSD 

CFSWP-021-SWDUP 

~ '-· '') \j(;( 

I I Cammeots 

k \\\~\\'vJ 

~ 
~ 
~ ! ~ .. 

~Q \-~--=- C'a"'\ 
~ \-K::>\Q·~ C..(?"'::;,~-Ot"\- Sk-0'\-"QQ f_s"'VG' ·-'\:leo -\Z4b~ 

~ \;J\.J\2 ~ C.~'SW1~> D \~ ·-~w ~()Q ( 5::>"\)G ··-\.k lao ~ \"2. 4l.~;"S'l 

h lL _;>\.9---~ s~~ 
..Svu c.~ .. ·,~; ~- (_.-,__ '5\ 
~ 
~ 

ND =No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-124553-1 Water 11/30/16 

460-124553-2 Water .11/30/16 

460-124553-3 Water 11/30116 

460-124553-4 Water 11/30/16 

460-124553-5 Water 11/30/16 

~ '\t>S -o~& \<;;) 460-124553-6 Water 11/30/16 

460-124553-7 Water 11/30116 

(_~ 460-124553-1 MS Water .11/30/16 

~ 460-124553-1 MSD Water 11/30/16 

~~~ 460-124553-2MS Water 11/30/16 

~ 460-124553-2MSD Water 11/30/16 

SS~L 460-124553-3MS Water 11/30/16 

~ 460-124553-3MSD Water 11/30/16 

0\?D'--\ 460-124553-7MS Water 11/30/16 

\ 460-124553-7MSD Water 11/30/16 

lr 460-124553-7DUP Water 11/30/16 

L:\Roux Associates\Columbia Falls\37739A6W.wpd 
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VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA MethodS~~) 

Validation Area Yes No 

I. Technical holding times 
.,.,-

All technical holdinQ times were met. 

Cooler temperature criteria was met. 
/ 

II. Calibration 

Were all instruments calibrated daily, each set-up time? 
./" 

Were the proper number of standards used? 
,-

Were all initial calibration correlation coefficients > 0.995? 
/ 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV onlv) / 

Were balance checks performed as required? (Level IV only) 
/' 

Ill. Blanks 

Was a method blank associated with every samole in this SDG? ~../' 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ,:::. 20% for 
waters and ,:::. 35% for soil samples? A control limit of~ CRDL(.:::. 2X CRDL for soil) / 
was used for samples that were,:::. 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? 
/ 

Was an LCS analvzed oer extraction batch? 
/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) /" 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

.. 

/ 

_./ 

Page:_i_of L 
Reviewer: :s;v 

2nd Reviewer: __ _ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessm·ent of data was found to be acceptable. r-
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. 
......... 

--Target analytes were detected in the field duplicates. 

X Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 

Page:~ot"L
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2nd Reviewer: __ _ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

Page:_1_of_1_ 
Reviewer: J D 

2nd reviewer: __ _ 
All circled methods are applicable to each sample. 

C' ·• 1n - n. .... --
\~\' pH fos)£)(¥NoJ Nb:),~o-P6'i ~~HJTKN roc cr6+ c1o4 (~~lJ "\ sn~) 

\.._/- ·~ ~ - . '-' "-.. /"-- ,-/ 
pH TDS Cl F HO? 804 ;go4 Alk CN NJ::J~ TKN TOC Cr6+ CI04 -==--- ._ -

lo pH TDS~(Nol No'JfsoYo-P6:fAulc~~H~)TKN TOC Cr6+ CI04 (\4o-~c~ 
pH TDS ~~'f''No:No? ~~~ TKN TOC Cr6+ CI04 \_ - _,/' 

W'-~L\ pH TDS Cl F N03 N02 804 O-P04 Alk(c~)NH3 TKN TOC Cr6+ C104 
\,_../ 

pH TDS Cl F NO::~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

(lc -,~ \~ '\' pH TDS Cl F NO::~ NO? 804 O-P04 Alk CN(NH'JrKN TOC Cr6+ CI04 -pH TDS Cl F NO -.NO. 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

()c--_ \1:\~ pH TDS Cl r=( NO~!~) 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F ~~ 804 0-.£.04 Alk CN NH::~ TKN TOC Cr6+ CI04 

Rc '- \ ~ ·~ \~ pH TDS Cl F NO~ NO? solo-foJ Alk CN NH~ TKN TOC Cr6+ CI04 
"---"" 

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

0-t',\\ pH TDS Cl F N03 NO? 804 O-P04 ~~CN NH::~ TKN TOC Cr6+ CI04 
L/ 

pH TDS Cl F NO::~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CIQ4_ 

pH TDS Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 804 0-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO::~ NO? 804 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ Cl04 

pH TDS Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? 804 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? 804 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

nH TnS ~I F Nn Nn. ~() ()_p() Alk r.N NH TKN Tnr. r.rR+ r.1n 

Comments: ____________________________________ _ 
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LDC #: 37739A6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_\ of_\_ 

Reviewer: 0 'V 
2nd Reviewer: ---

Y N/A Was a matrix spike analyzed for each matrix in this SDG? 
"1 N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 

~ 
.. N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 

, VEL IV ONLY: 
~ N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
-Jt In MatriY Analvt,:. Of_..,. Of_..,. RPn II imitc:\ A -~~ .I ,... 

"'" 

CFSWP-019-SW w F 88 (90-11 0) 1-5, 7 J-/UJ/A (det) 
MS/D (SDG: 460-

124639-1) 
S04 89 (90-110) 1-5 J-/UJ/A_(det) 

CSFWP-019-SW w Cl 66 (90-110) 70 (90-110) 1-5, 7 J-/UJ/A (det) 
MS/D DL (SDG: 
460-124639-1) 

S04 83 (90-110) 83 (90-11 Ol 7 J-/UJ/A (det) 

14/15 w OP04-P 76 (90-110) 75 (90-11 0) 1-5, 7 J-/UJ/A (nd) 

Comments: ________________________________________________________________________________________________________________ _ 

37739A6.wpd 



LDC#: 37739A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration 

Analyte 2 5 RPD (:!:30) 

Total Cyanide 15.3 (ug/L) 2.0U (ug/L) 154 

Hardness 196000 (ug/L) 192000 (ug/L) 2 

Alkalinity 190000 (ug/L) 191000 (ug/L) 1 

TDS 172 (mg/L) 185 (mg/L) 7 

Fluoride 117 (ug/L) 123 (ug/L) 5 

Sulfate 2230 (ug/L) 2240 (ug/L) 0 

Chloride 1580 (ug/L) 1630 (ug/L) 3 

Page:~of_·\_ 
Reviewer: 'J<V 

2nd Reviewer: __ _ 

Qualification 
(Parent only) 

J/UJ/A (det/nd) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\37739A6.wpd 



LDC #6\\'$)~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration o~\\~ was recalculated.Calibration date: \ z..\ -z-\ \ v:J 

Page:~ of~ 
Reviewer: ~:s:> 

2nd Reviewer: __ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

~ \ \..\'-'*\,0 
Calibration verification 

3_(.,\J -'1_:;;~ :p 
Calibration verification 

::sL.-\l -z,?:Sz_ 
Calibration verification 

Analyte 

l'J\-\~ 

\'--)~ ~ 

0\\)'-\ .. t? 

C\ 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

~~ 

'2 ~ \:>'"Z. '.v4 \.... 
-.. 

'Z--~ ~'-

\~ ~\o'\~~\.. 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r or~ r or~ (YIN) 

0.0 301603 

0.1 1680726 0.9997 0.9997 

0.5 5439533 ~ 1 9443712 

2 17807418 

4 34403196 

~ 
2-~'- ~0\Q(~~ \o,~l .. ~ -~ ~ \. 

2~ ·--~"- ~Jo1~~ -~-.:~7--~ ~ 

{--~~' ~ l-'o-/-~- 01.b%~ ---~ 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·------------------------------------------------

"'~:~~~ 



LDC#: Sl.\'S\~y VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~of_L_ 
Reviewer: ~V 

2nd Reviewer: __ _ 

METHOD: lnorganics, Method ~e.Q__.. ~ 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-O! x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

Lc_~ 
Laboratory control sample 

8',(__\ 

\-AS 
Matrix spike sample 

\~'.#a~ 

v\Jv Duplicate sample 

\1, '.:~?.-

~ 
Comments: ~~~ 

TOTCLC.6 

S= 
D= 

Element 

\~~ 

~ 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
(units) (units) 

'Sa~'- 'S~\.~'-

(SSR-SR) 

\~\01:\_.- ·zo~L-

~\'¥c.__\M.\-lv ~'\7 'f~\..... lqo~'-----~ 

I eecalculated 

II 
eeectted 

I I 
Acceptable 

%RIRPD %RIRPD (YIN) 

~:\~?--- %\·:\Y-=-?- ~ 
q<c-y_?--- ~~'/.~ ~~ 

\•-.,.1-~~Q ~ o/'~~~v 
--.. ~ 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~ofl 
Reviewer: ~v 

2nd reviewer: __ _ 

METHOD: I norganics, Method ------~~._..0.______,~=>.....<..=--·--=----
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ( ·'2..-'\ -c c~ \ ~ 
recalculated and verified using the followingequation: 

reported with a positive detect were 

Concentration = C). ()1 ob '{~ _ \ < ~e _ 2, Recalculation: 0 , OZ. Ob·~ D,.3;i ~-) < SZo t.<_-~ ::: 0, 0 ( -S :S. VVf/'· (c 
:J' 

0.01 S~VV'a,.)ll\._ 'f-.(OOOv~ "\. ? 
·~ ~ ·:::: ( -~\ J~ (\.__. 

\~ ~ 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte (\.A,\_ \J ( \Ja, \. \.._) (Y/N) 

\ ~~.S'-. 
~ '-.....J 

--~ \\ c:::cx::> 0 \'1.~000 

'2-. \--o~\.~ ~S,~ \~~~ r 
.~ 1~.\~w~_..t \~~ lq~ ' 
~ '~ 

_j 
\~)o~\.\._ \<;·~~\v 

s r- \2-"S "-) \7__~ ~ ' I \~~ !"2 _%~\.'\..._ 1 '2-~'M~l L -11 
I......_) -. .. 

Note: _____________________________________ _ 

RECALC.6 



LDC Report# 3773984a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 6, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-124639-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-003-SW 460-124639-1 Water 12/01/16 
CFSWP-004-SW 460-124639-2 Water 12/01/16 
CFSWP-005-SW 460-124639-3 Water 12/01/16 
CFSWP-006-SW 460-124639-4 Water 12/01/16 
CFSWP-018-SW 460-124639-5 Water 12/01/16 
CFSWP-019-SW 460-124639-6 Water 12/01/16 
CFSWP-020-SW 460-124639-7 Water 12/01/16 
CFSWP-019-SWMS 460-124639-6MS Water 12/01/16 
CFSWP-019-SWDUP 460-124639-6DU P Water 12/01/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(

0/oRSD) was less than or equal to 5o/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (0/oR) were within QC limits. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (0/oD) were within QC limits. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR} were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-124639-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-124639-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-124639-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37739B4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-124639-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date:\ \4\a 
Page:_i_ofl 

Reviewer: ~s:> 
2nd Reviewer: __ _ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

')(I\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1.11. 

I ~alidatian A[ea I I Comments 

Sample receipt/Technical holding times ~ \v"-\''o 
ICP/MS Tune ~ 
Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()\/Pr::~ll " nf n::~t::~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-003-SW 

CFSWP-004-SW 

CFSWP-005-SW 

CFSWP-006-SW 

CFSWP-018-SW 

CFSWP-019-SW 

CFSWP-020-SW 

CFSWP-019-SWMS 

CFSWP-019-SWDUP 

~ 
N 
~ kS=- C '8-.\ 
~ \)00 

~ ~~-:: CC9\ 
/ 

~ LC~ 

0 
~ 

~ 
~ 

NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-124639-1 

460-124639-2 

460-124639-3 

460-124639-4 

460-124639-5 

460-124639-6 

460-124639-7 

~\\ 460-124639-6MS 

~ 460-124639-6DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/01/16 

Water 12/01/16 

Water 12/01/16 

Water 12/01/16 

Water 12/01/16 

Water 12/01/16 

Water 12/01/16 

Water 12/01/16 

Water 12/01/16 

I 

Notes: ___________________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

1. Technical holding times 

All technical holdinQ times were met. 
/ 

Cooler temperature criteria was met. 
.,.... 

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 

Were %RSD of isotopes in the tuning solution ~5%? 
_,..,.. 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- r 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with everv sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks 
/ validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or ;r 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).:::, 20% for 
waters and.:::, 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was / 
used for samples that were.:::, 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? 
/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_lot 2_ 
Reviewer: 0~ 

2nd Reviewer: __ _ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8)_ 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis performed? 
/ 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL /' 
! (ICP)I>1 COX the MDL(ICP/MS)? 

Were all percent differences (%0s) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X. Sam~?_/e Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. /'" 

Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

Page:~fc 
Reviewer: $'9 

2nd Reviewer: __ _ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

\ \ 

Page:_·· of~ 
Reviewer: ~) 

2nd reviewer: __ _ 

All circled elements are applicable to each sample. 

~ .I ID Matrix Tara~t Analvt~ I i~t lTAI \ 

\-\ \)\...) ~ ~ 
ltAI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn,;Mo, B, Sn, Ti, 

/ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

tiL'~&~ ""--.) '1\l,rs~. As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V,Z'nJMo, B, Sn, Ti, 
/ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

A 1al•rsis 11.11. ..1 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

r:::r=AA AI ~h Ac:. R:::t RA r.rl r.::~ r.r r.n r.11 I=A Ph 1\lln l\lln Hn Ni K ~A An N:::t Tl \1 7n 1\lln R ~n Ti 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



LDC #: 3773984a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

PJease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:__l_of~ 
Reviewer: ~ 

2nd Reviewer: ___ _ 

N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
{y· N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 
LEVE~ONLY: 

~
t. Was a midrange cyanide standard distilled? 

· Are all correlation coefficients >0.995? 
Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

,H n,;:o+o • tn ~ ~ & ._ ... 
"' 

,..,, • __nf_Data 

12/04/16 CRI (13:38) Be 134 _{70-1301 All J+det/P (nd) 

Comments: ______ ~-----------------------------------------------------------------------

37739B4aCAL. wpd 



LDC #:J-2\h~£.>~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

·~'\\ 
,~-~'1:,\ 

~\J 
\~:.~~ 

L'-'\1 
_11-.in? 
cc...~ 
\~~-'~ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Becalc1llated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP {Initial calibration) 

ICP/MS (Initial calibration) 
~n ~:-L'S~'- ltu~'- ~~~=~ 

'-.) L-) 

CVAA (Initial calibration) 
~ .S.o~~'- s -vet.,\\_.. \O\ o(;:.q_ -- '-...) 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ~~ 4~,~~'--- s;;o~'- ~~-'i.-~ 
-~ "--l 

CVAA (Contining calibration) 
-~~ l\f\~~\'- $\,)~\.._.....- '\~ 0(,.?---

-·~ \........) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
Be~od:ed 

%R 

-~~Q~b~ 

\~\Yo~ 

Cf\.~td?--

~~'1_~~-

I 

Page:__iof~ 
Reviewer: ·-;§:;;:) 

2nd Reviewer: ___ _ 

Acceptable 
(Y/N) 

~ 
~ 

~ 
l., 

Comments: _______________________________________________________________________________________________________________ ___ 

calclc.4sw. wpd 



LDC #: 3\~~'\ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~ofl 
Reviewer: ~:s> 

2nd Reviewer: ---

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample 10 

-:s...c'b ~ 
,~----~'"2_;;, 

·Le~ 

l\o'-\~ 

~~ 

\~~-\~ 

\)·-..5? 

\~::>'~'2-L 

SE<?-
\\ci':Ao 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I 0 I SOR (units) 
Type of Analysis Element (units) 

ICP interference check 
C'-A- 2-o'S-~,.)~'- ~~\'-

"--> --~ 

Laboratory control sample 
c_~. ~:\~"-' 'Z..-S '--.0~ '-

'-...) 

Matrix spike Go (SSR-SR) 
2-'S~\_ z,s ,{_ \.)~ '-

'---' 
Duplicate ~ ~\()....>~'- s \~"-\_\\ \.)~ ~ 

~ 

ICP serial dilution 
~ \\ob\\ u~G \\c~~{o~L 

-

I eecalc•llated I 
I %RI RPO 1%0 I 

\ <Y2.. "Y= 'I?-

t oS:-7~\?-

\0 \ ··~{0 f?.-. 

'b'i~~~ 

\.\ -=>/~v 

- -

~ 

Acceptable 
%R/ RPOI%0 (YIN) 

\OLf-? ~ 

to~-~~ 

\ <:::>\ i'o~ 

~~~~~'\;) \ 
\ .. \ "':>Lv 1 

Comments: ____________________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_lof~ 
Reviewer: --:::>"V 

2nd reviewer: ___ _ 

Pease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
\ N N/A Have results been reported and calculated correctly? 
\ N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for ____ ....;:(...._\_') __ ~,____\ ________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV = 
ln. Vol. 
Oil 

# 

(RD)(FV)(Dil) 
(ln. Vol.) 

Recalculation: 

Raw data concentration ~~ = ~ ~ \1 \. '-
Final volume (ml) _ ~ 
Initial volume (ml) or weight (G) "\.) · \-- Z. 
Dilution factor 

Sample ID Ana!yte 

\ .~ 
2. ~ 

3 C..cx_ 
l.\ t"\~ 
s ~~ 
lo ~ 

\ ~~ 

Reported Calculated 
Concentration Concentration Acceptable 

( UJ.\L> (~ \....) (Y/N) 

,~z:~ 
"-.} 

~ \'\7_ 

\.\'S l\~ \ 

(o·~D 0""Z.JoOD 

~\'S;l:) tO'lSO 
\--~ \ '- \o 

~\ b'-\\ 
~ ~8bo ~ 

Note: _______________________________________________________ __ 
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LDC Report# 3773986 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 6, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-124639-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-003-SW 460-124639-1 Water 12/01/16 
CFSWP-004-SW 460-124639-2 Water 12/01/16 
CFSWP-005-SW 460-124639-3 Water 12/01/16 
CFSWP-006-SW 460-124639-4 Water 12/01/16 
CFSWP-018-SW 460-124639-5 Water 12/01/16 
CFSWP-019-SW 460-124639-6 Water 12/01/16 
CFSWP-020-SW 460-124639-7 Water 12/01/16 
CFSWP-019-SWMS 460-124639-6MS Water 12/01/16 
CFSWP-019-SWMSD 460-124639-6MSD Water 12/01/16 
CFSWP-0 19-SWDU P 460-124639-6DUP Water 12/01/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analyte Concentration Samples 

PB (prep blank) Ammonia 92.49 ug/L All samples in SDG 460-124639-1 

ICB/CCB Ammonia 0.0878 mg/L All samples in SDG 460-124639-1 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFSWP-019-SWMS/MSD Chloride 82 (90-11 0) 86 (90-11 0) J- (all detects) A 
(All samples in SDG 460-124639-1) Fluoride 88 (90-110) - J- (all detects) 

Sulfate - 89 (90-11 0) J- (all detects) 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) _(Limits) Flag AorP 

CFSWP-019-SWMS/MSD Orthophosphate as P 85 (90-11 0) 82 (90-11 0) UJ (all non-detects) A 
(All samples in SDG 460-124639-1) Ammonia - 81 (90-11 0) UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUP ID RPD Difference 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFSWP-019-SWDUP Total suspended solids 8 S(S) - J {all detects) A 
(All samples in SDG 460-124639-1) UJ (all non-detects) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR and duplicate sample analysis, data were qualified as estimated in 
seven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-124639-1 

I Sam~le I Analxte I Flag I AorP I Reason 

CFSWP-003-SW Chloride J- (all detects) A Matrix spike/Matrix spike 
CFSWP-004-SW Fluoride J- (all detects) duplicate (%R) 
CFSWP-005-SW Sulfate J- (all detects) 
CFSWP-006-SW 
CFSWP-018-SW 
CFSWP-019-SW 
CFSWP-020-SW 

CFSWP-003-SW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFSWP-004-SW Ammonia UJ (all non-detects) duplicate (%R) 
CFSWP-005-SW 
CFSWP-006-SW 
CFSWP-018-SW 
CFSWP-019-SW 
CFSWP-020-SW 

CFSWP-003-SW Total suspended solids J (all detects) A Duplicate sample analysis 
CFSWP-004-SW UJ (all non-detects) (RPD) 
CFSWP-005-SW 
CFSWP-006-SW 
CFSWP-018-SW 
CFSWP-019-SW 
CFSWP-020-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-124639-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-124639-1 

No Sample Data Qualified in this SDG 
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LDC#: 3773986 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-124639-1 Level IV 
Laboratory: Test America. Inc. 

-s<>::::> 

Date: '.\ ~\\\, 
Page:_lof~ 

Reviewer: Z.":>~ 
2nd Reviewer: __ _ 

METHOD: (Analyte) Alkalinity (SM23208). Ammonia.IDEPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidaticc A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

XI Ou~=>r::~ll nf_r!~+<=~ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-003-SW 

CFSWP-004-SW 

CFSWP-005-SW 

CFSWP-006-SW 

CFSWP-018-SW 

CFSWP-019-SW 

CFSWP-020-SW 

CFSWP-019-SWMS l\b'9o 

CFSWP-019-SWMSD 1 
~S,"Sl 

~ 

I I Ccmmects 

~ \ -z...\, \\\.0 

~ 
~~ 

sw 
'\'--) 

.<;w ~q_Q ::; (_~ ~') 

~\A-) -~ 

~ lc_~Q "c-c.~~0. 

~ 
~ 
~ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-124639-1 

460-124639-2 

460-124639-3 

460-124639-4 

460-124639-5 

460-124639-6 

460-124639-7 

~"':::. 6-) 3co ... o 460-124639-6MS 

~ "~~ \ 460-124639-6MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/01/16 

Water 12/01/16 

Water 12/01/16 

Water 12/01/16 

Water 12/01/16 

Water 12/01/16 

Water 12/01/16 

Water 12/01/16 

Water 12/01/16 

10 CFSWP-019-SWDUP ~ ~s, t\\~ , ~"~ \.~C) ~ 460-124639-6DUP Water 12/01/16 
' 

11 

12 

13 

14 

1C\ 

I 

Notes: ___________________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA MethodSee_~'() 

Validation Area Yes No NA 

I. Technical holding times 
/ 

All technical holding times were met. 

Cooler temperature criteria was met. 
/ 

II. Calibration 

Were all instruments calibrated daily, each set-up time? 
,...-

Were the proper number of standards used? 
/' 

Were all initial calibration correlation coefficients > 0.995? r 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as reQuired? (Level IV only) 
,... 

Were balance checks performed as required? (Level IV only) 
/ 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? ./ 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix s_Bike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike r 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .5. 20% for 
waters and .5. 35% for soil samples? A control limit of .5. CRDL(.5. 2X CRDL for soil) / 
was used for samples that were .5. 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) · / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were Q_erformance evaluation (PE) samples performed? r-

Were the performance evaluation (PE) samples within the acceptance limits? -1 

WETC-EPA_2010.wpd version 1.0 

Page:_j_of L 
Reviewer: LSV 

2nd Reviewer: __ _ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST Page:2ofZ.. 
Reviewer: -::§? 

2nd Reviewer: __ _ 

Validation Area Yes No NA Findings/Comments 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. r-

IX Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. / 

/ 
Target analyJes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 



LDC#:~\\~~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

~ ... rw'll .... ,,. ID /'"\ - Par,. m~rt'~ ... 

Page:_1_of_1_ 

Reviewer: J D 
2nd reviewer: __ _ 

\·- \ '[)~ /~~~~, ~~J(s ,:)f-1},/1~/ J (j ~c; ~ pH D (cr F 0 NO SO~. -PO '/AI CN~H)TKN TOC Cr6+ CI04 li ·""A .~c: ""\S~) - '-"'........... ........ --!;....__., ....__, ....__...... \._..../ - - ' .../ -
pH TDS Cl F N03 NO?. S04 O:.EQ4 Alk CN NH3 TKN TOC Cr6+ CI04 

~'- ~-~ pH TDS £{~~0:~~oYo-Pb) Alk 6'¥H)TKN TOC Cr6+ CI04 
\../- - -- '-----"""' -\.......-"' 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 ~~-··"A~··-P""""•~·~ .................... 

t)L·-~ \0 pH fro){c~~)NO::~ No?(sJfu-P'b)~IJcN NH::~ TKN TOC Cr6+ CIO/,... ... ~SS)(/~c-~sS'J 
\..._/ ..._, \_./ \..._..../- v ~~ ----pH TDS Cl F NO::~ NO? SOd 0-POd Alk CN NH::~ TKN TOC Cr6+ ClOd 

pH TDS Cl F NO::~ NO? SOd 0-POd Alk CN NH::~ TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? SOd 0-POd Alk CN NH::~ TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? SOd 0-POd Alk CN NH::~ TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? S04 0-POd Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? SOd 0-POd Alk CN NH::~ TKN TOC Cr6+ ClOd 

pH TDS Cl F NO::~ NO? SOd 0-POd Alk CN NH::~ TKN TOC Cr6+ ClOd 

pH TDS Cl F NO::~ NO? SOd 0-POd Alk CN NH::~ TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

ni-l Tn~ r.l F= NO. NO. ~n 0-PO Alk r.N NH TKN TOr. r.rR+ r.1n 

Comments: ____________________________________ _ 
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LDC #: 3773986 

METHOD:Inorganics, Method See Cover 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Associated Samoles: All 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

37739B6.wpd 
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Reviewer: ~v 
2nd Reviewer: __ _ 



LDC #: 3773986 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Blease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~of~ 
Reviewer:~ 

2nd Reviewer: __ _ 

_.. . N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y ill}N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
, ., . . N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 

~YE~-~-~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

I 

MS MSD 
-11. ................. 1n M::~triY An::tlvt;l:l 0/_ .... 0/_ .... ~Pn n irnif~\ A • -L "" .I ,... -"~' 

8/9 w Cl 82_{90-1101 86_{90-110) All J-/UJ/ A l de!)_ 
F 88 _(90-11 0) J-/UJ/A (det) 

S04 89 (90-110) J-/UJ/A (det) 
OP04-P 85 (90-1101 82 _{90-11 0) J-/UJ/A (nd) 

NH3 81 _(_90-11 0) J-/UJ/ A ( nd) 

Comments:----------------------------------------------------------------------------------------------------~----------
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LDC #: 3773986 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~of~ 
Reviewer: ~S? 

2nd Reviewer: ___ _ 

~ N/A Was a duplicate sample analyzed for each matrix in this SDG? 
YJ)?N/A Were all duplicate sample relat1ve percent differences (RPD) ~ 20% for water samples and~ 35% for soli samples? If no, see quallf1cat1ons below. A control 

limit of :tR.L. (:t2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

: .. ------- . ------- -----~.:---~- -- ----· .... --- ·---·--··-··- ____ , _____ ... ·-· ·----·--·- .. ·-··-· 

I I I I I I I j ll Date CIIQiicate ID Mattix Acal~te B2D ll imits~ Diffe~:ecce ll imits~ Associated SamQies Q11alificatiaos 

10 w TSS 8 (<5) All J/UJ/A (det/nd) 

Comments: _______________________________________________________________________________________ ___ 

37739B6DUP.wpd 



LDC #: ~'"'\-'(~:).~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_l_ of~ 
Reviewer:~ 

2nd Reviewer: __ 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of__£_ was recalculated. Calibration date: \a\ -o..o\ \\Q 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

:5-C.\.) ZL '~ -<;.-z__ 
Calibration verification 

3L-\J \s'-~\ 
Calibration verification 

5L\J \ lo~'\ ~ 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

F 
s3 

s4 

s5 

s6 

~v·4 
t= l .. 01.-\ vVo\\.., 

~d~c.\ 
C-t---=> D ~\6~ \"-

\0~·>1 ~z:~ \ ,C>,b'f\A~L 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r orr r orr (Y/N) 

0.1 6654 

0.2 22153 0.9991 0.9990 

1 148188 ~~· 
2 299498 

3 476835 

4 645687 

\:"'<'-~ 

~ -\~'- \o·2-\ %?- (02-\ ~;"""~ 

O.L.~ ~'--
~ 

qS'i~Q_ q_~ ~;( \;2_, \ 
'----' 

~ l~'- \.o'Z-%?-- \a27~?-

. Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·------------------------------------------------



LDC#: :S"l\~~ 

METHOD: lnorganics, Method ~~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_lof~ 
Reviewer: ~~ 

2nd Reviewer: __ _ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D! x 1 00 Where, 
(S+D)/2 

Sample 10 Type of Analysis 

LL-'S 
Laboratory control sample 

l~'-u~ 
Matrix spike sample 

\.A-S 
6"'.0~ 

\)'-.J? 
Duplicate sample 

\ , s"\: '\c),-

Comments: 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
Element (units) (units) 
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Sample Calculation Verification 

METHOD: lnorganics, Method-~---" -~-~ __ ,.;;...__ 

Page:~ofi__ 
Reviewer: :S:. ~ 

2nd reviewer: ___ _ 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
/Y ~N N/A Have results been reported and calculated correctly? 
l})N N/A Are results within the calibrated range of the instruments? 

Are all detection limits below the CRQL? 

Compound (analyte) results for ~3 "J \\CA...~S'::> reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = \ ~ N -<:.<St5l:)t:C) Recalculation(1, 2,~ ~ (_ D, 0 .L-...)) ( ~') ~} 
.-- ZS2o-oO 

-v~'-

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte (Uq \\.-) (Vq,\\ .... ) (Y/N) 
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z_ ~u~\~cz..-~ ~~C) ~0 '-'-\ 
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LDC Report# 37739C4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 9, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-124726-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-001-SW 460-124 726-1 Water 12/02/16 
CFSWP-002-SW 460-124 726-2 Water 12/02/16 
CFSWP-007-SW 460-124 726-3 Water 12/02/16 
CFSWP-008-SW 460-124 726-4 Water 12/02/16 
CFSWP-017-SW 460-124 726-5 Water 12/02/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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1 .. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits with the following exceptions: 

Lab. Associated 
Date Reference/ID Analyte %R (Limits} Samples Flag AorP 

12/04/16 CRI (13:38) Beryllium 134 (70-130) All samples in SDG 460-124726-1 NA -

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 
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IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-124726-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-124726-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-124726-1 

No Sample Data Qualified in this SDG 
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LDC #: 37739C4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-124726-1 Level IV 

~ate:~ 
Page:_\of_. 

Laboratory: Test America. Inc. Reviewer: .:)."S) 
2nd Reviewer: · 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiao A[ea I I Cammeots . 
I. Sample receipUTechnical holding times ~ ' 2.-\ '"2..-\\. \.o 

II. ICP/MS Tune -~ 

Ill. Instrument Calibration SW 
IV. ICP Interference Check Sample (ICS) Analysis ~ 
V. Laboratory Blanks 

VI. Field Blanks 

VII. Matrix Spike/Matrix Spike Duplicates 

VIII. Duplicate sample analysis 

IX. Serial Dilution 

X. Laboratory control samples 

XI. Field Duplicates 

XII. Internal Standard (ICP-MS) 

XIII. Sample Result Verification 

)(I\/ ()\/~r!:!ll " nf n!:lt::l 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

11..1 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-001-SW 

CFSWP-002-SW 

CFSWP-007 -SW 

CFSWP-008-SW 

CFSWP-017 -SW 

~ 
0 
~ t--'\..8.\J:: c~~-- o'-q -~ ~~~-'-¥<:0,~ \-z..~ 
~ \1,Q- c ~~ .. o\C\-~~uQ(s.~c::l·--4b0-\2~~ 
~ SE~=-~S~'X--o\<y-~(_~'-Q~---~--\.--z.~lC~"-\-\\ 

/ 

~ l.C.5~ 

0 
~ 
~ 
~ 

ND =No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-124726-1 Water .12/02/16 

460-124726-2 Water 12/02/16 

460-124726-3 Water 12/02/16 

460-124 726-4 Water 12/02/16 

460-124 726-5 Water 12/02/16 

I 

Notes: ____________________________________________________________________________________ ___ 

L:\Roux Associates\Columbia Falls\37739C4aW.wpd 

f\ 



VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
.r 

Cooler temp_erature criteria was met. -
II. ICPIMS Tune 

,-
Were all isotopes in the tuning solution mass resolution within 0.1 amu? 

~ 

Were %RSD of isotopes in the tuning solution :s:5%? 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? 
,.,....,... 

Were the proper number of standards used? 
,.-

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury} QC limits? 

Were all initial calibration correlation coefficients> 0.995? 
/" 

IV. Blanks 

Was a method blank associated with everv sample in this SDG? 
,... 

Was there contamination in the method blanks? If yes, please see the Blanks ./ 
validation completeness worksheet. 

V. ICP lnterlerence Check Sample 

Were ICP interference check samples performed daily? -
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? """ 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or v-
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for /' 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 
r .. 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) -within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:~ofZ
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2nd Reviewer: __ _ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST Page:.L_ of "Z... 
Reviewer: ~'V 

2nd Reviewer: __ _ 

Validation Area Yes No NA Findings/Comments 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 

of the intensitv of the internal standard in the associated initial calibration? 
~ 

If the %Rs were outside the criteria was a reanalysis performed? 

IX ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL .r 
I (ICPJ/>1 OOX the MDL{JCP/MS)? 

Were all percent differences (%Ds) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be ~ 

used tooualifv the data. 

X Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable ,...-
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. /" 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. /' 

Target analytes were detected in the field duplicates. 
/ 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 



LDC#:Q\~~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:~ of~ 
Reviewer: ~:V 

2nd reviewer: __ _ 

All circled elements are applicable to each sample. 

S==-mniP-In M==-triY T==-rnP-r An==-lvtP- I i~t ITAI \ 
--

\-'S. /AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, z-;;) Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

A • 1111. ... 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

I~I=AA AI ~h At::. R~ RA r.rl r.~ r.r r.n r.,, I=A Ph 1\lln 1\lln l-In Ni I< ~A An N~ Tl \1 7n 1\lln R ~n Ti 

Comments: Mercury by CV AA if performed 
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LDC #: 37739C4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~of~ 
Reviewer: ~y 

2nd Reviewer: ___ _ 

i'tse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
:;; N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 

tEVE~ONLY: 
Y N Was a midrange cyanide standard distilled? 
~ Are all correlation coefficients >0.995? 
L~ Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

:H n:::at""' - . In A.n:::alvt""' 0/nR A -• ~ .. ,... 
·~· nfn~t~ 

12/04/16 CRI (13:38) Be 134 (70-130) All J+det/P jndl 

Comments: __________________________________________________________________________________________________________ ___ 

37739C4aCAL.wpd 



LDC #: ~""""\'~~c.._ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard 10 

"!OJ 
\~~\ 

::rc..~ 
\~-:..~~ 

C.. c.;\) 

l~"~\.4. 
tl:-'J 
lS;\~ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) "Z-"' -~--~~\'- 40u-A.\\..- q, ~r~\?-
~ ~ 

CVAA (Initial calibration) 
\~ ~ .. 63> \.)~'-- s \.)a_\'- \0\ ~;~e.-
~ \...) ~ 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) v <;;o-~ llq_\'- <::;ou~\.'- \.o\ ~I~<' 
.-._;) ......_, 

CVAA (Contining calibration) 
·~ ~ 9\.~ -...)0-...,\.'--· ~ 0q\'- ~s._ '1~~ 

::::..:::s- -;:;::::::) ~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

ee~ad:ed 

%R 

q_\Y~?--

\-a\Y~~ 

\. 0 \.'7"'-~ 

'\~ y_e_ 

I 

Page:_\ of~ 
Reviewer: 2>v 

2nd Reviewer: ___ _ 

Acceptable 
(YIN) 

~ r 

\ 

~ 
l 

Comments: __________________________________________________________________________________________________________ _ 
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LDC #: S·y\(l.,~~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~ of~ 
Reviewer: :::s>--;;:> 

2nd Reviewer: ----

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = I S-Ol x 1 00 
{S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 1 00 
I 

Sample 10 

~~~~ 

\b'-~~ 
\...L-~ 
\S:o\ 

r-s 
'\o '-'~ 
QUQ 

\1..?\1. -z_ 

s~ 
\ \.o'. -z..\,o 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I D I SDR {units) 
Type of Analysis Element {units) 

ICP interference check l-'\V'- ---z._-zo .. ~~'- ~u~\'-' ·-
Laboratory control sample 

~ O .. q_~\j \'- \ \.)~'-· 
_\ 

·-J ~ 

Matrix spike (SSR-SR) 

s~ ''-~--~~'-' '2....~~'-

Duplicate ~0-.._ ~'\'\\a~\\- ~\\0 ~~'--
\.0 ~ 

ICP serial dilution CtA ~\'\;J'-\~'-· c;;.csz...\o ~'--
~ 

I BecaiCIIIaied I 
I %RI RPDI%0 I 

\\a~(,~.<,~--

C\.b~/e.~ 

~ o '- ~r~?-

''6tf-::=.~~Q 

\~~!'~'V 

Acceptable 
%RIRPDI%D (YIN) 

\ \0--y_~ ~ 

q\ot;-(-~ 

\"C)\ y~'-<- \ 

~7' ..... ~~0 

l '"S;. !'"" v ~ 

Comments: _________________________________________________________________________________________________________________ ___ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~ of~ 
Reviewer: ~ ~ 

2nd reviewer: ___ _ 

/;tase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
1 , , N N/A Have results been reported and calculated correctly? 

Y/ N N/A Are all detection limits below the CRDL? 
& N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

Detected analyte results for ( ~) ~\1\... were recalculated and verified using the following 
equation: 

Concentration = (RD)(F\I)(Dil) 

RD = 
FV 
ln. Vol. = 
Oil 

# 

(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 

2-.. 

~ 

~ 

~ 

Recalculation: 

(l;~ ::.t -~~(...)c~'-
0\\-- z_ 

Analyte 

b..'\ 
}-)~ 

Y\"" 
~ 

C...:x 

Reported Calculated 
Concentration Concentration Acceptable 

(U~\\.....) h. J&1 ~ \.... ) (Y/N) 
'-...} 

-~ ~ -z..:~ ,\o 
z;- . 

. ~-~ 

\o<oO \. O(oc.) \ 

6.~ "~:\ 
:::3:,~ ~U\ \ 

Z.S~OQ .2-S.'-\:Cl..) ~ 

Note: __________________________________________________________________________________ __ 
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LDC Report# 37739C6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 6, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-124726-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-001-SW 460-124 726-1 Water 12/02/16 
CFSWP-002-SW 460-124 726-2 Water 12/02/16 
CFSWP-007 -SW 460-124 726-3 Water 12/02/16 
CFSWP-008-SW 460-124 726-4 Water 12/02/16 
CFSWP-017 -SW 460-124 726-5 Water 12/02/16 
CFSWP-001-SWDUP 460-124726-1 DUP Water 12/02/16 
CFSWP-017 -SWMS 460-124 726-SMS Water 12/02/16 
CFSWP-017 -SWMSD 460-124 726-SMSD Water 12/02/16 
CFSWP-017-SWDUP 460-124 726-SDU P Water 12/02/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analyte Concentration Samples 

PB (prep blank) Ammonia 92.49 ug/L All samples in SDG 460-124726-1 

ICB/CCB Ammonia 0.0878 mg/L All samples in SDG 460-124726-1 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks with the following 
exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

I CFSWP-017-SW I Ammonia I 
257 ug/L 

I 
257U ug/L 

I 
V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

4 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFSWP-019-SWMS/MSD Ammonia - 81 (90-11 0) J- (all detects) A 
(All samples in SDG 460-124726-1) UJ (all non-detects) 

CFSWP-019-SWMS/MSD Chloride 82 (90-11 0) 86 (90-11 0) J- (all detects) A 
(All samples in SDG 460-124726-1) Fluoride 88 (90-110) - J- (all detects) 

Sulfate - 89 (90-11 0) J- (all detects) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR, data were qualified as estimated in five samples. 

Due to laboratory blank contamination, data were qualified as not detected in one 
sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-124726-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFSWP-001-SW Ammonia J- (all detects) A Matrix spike/Matrix spike 
CFSWP-002-SW UJ (all non-detects) duplicate (%R) 
CFSWP-007 -SW 
CFSWP-008-SW 
CFSWP-017-SW 

CFSWP-001-SW Chloride J- (all detects) A Matrix spike/Matrix spike 
CFSWP-002-SW Fluoride J- (all detects) duplicate (%R) 
CFSWP-007 -SW Sulfate J- (all detects) 
CFSWP-008-SW 
CFSWP-017-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-124726-
1 

Modified Final 
Sample Analyte Concentration AorP 

I CFSWP-017-SW I Ammonia I 
257U ug/L 

I 
A 

I 
Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-124726-1 

No Sample Data Qualified in this SDG 
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LDC #: 37739C6 
SDG #: 460-124726-1 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: \ \q \ '~ 
Page:~of~ 

Reviewer: ~ Q Laboratory: Test America. Inc. 
2nd Reviewer: __ _ 

METHOD: (Analyte) Alkalinity (SM23208). Ammonia:n (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM25400) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are notea in attached 
validation findings worksheets. 

I I }Lalidatico A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory. control samples 

IX. Field duplicates 

X. Sample result verification 

)(I ()w:>r~ll nf rl~t~ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

11!'\ 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-001-SW 

CFSWP-002-SW 

CFSWP-007 -SW 

CFSWP-008-SW 

CFSWP-017 -SW 

CFSWP-001-SWDUP 

CFSWP-017 -SWMS 

CFSWP-017-SWMSD 

CFSWP-017 -SWDUP 

I I Ccmmeots 

~ \:-2..\ ·-z._\ \ VJ 

~ 

~ 
Sv.J 
~ 

Su,; ~Q;:. c_~~Q·- 0\'9 -SL,U ~'•::.,l\·.,(svG··_'-\IoO ·· \2~lo 

~ \A.JQ=c~sv~?~ Cf\-Sl.N-~...:>~ (t;;....~C;.--...I.lbo--\2~ 
.7 

'~(_'_~A ~ LL~\\) - ~' 
1'-> 
~-
~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-124 726-1 Water 12/02/16 

460-124 726-2 Water 12/02116 

460-124726-3 Water 12/02/16 

460-124726-4 Water 12/02/16 

460-124 726-5 Water 12/02/16 

\-\a_~~ 460-124726-1DUP Water 12/02/16 

OQo~\? 460-124 726-5MS Water 12/02/16 

-1 460-124726-5MSD Water '12/02/16 

~ 460-124726-5DUP Water 12/02/16 

I 

Notes: __________________________________________________________________________________________________________________________________________________ ____ 
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VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method <;~(l~ 

Validation Area Yes No 

I. Technical holding times 
/""" 

All technical holding times were met. -
Cooler temperature criteria was met. 

11. Calibration 

Were all instruments calibrated daily, each set-up time? 
/ 
~ 

Were the proper number of standards used? 
7 

Were all initial calibration correlation coefficients > 0.995? 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) / 

Were balance checks performed as required? {Level IV only) / 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks 
/ validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
./ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .5. 20% for 
waters and ~ 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) /' was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? ,/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

/ 

Page:~ofL 
Reviewer: c'C>'V 

2nd Reviewer: __ _ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? 
/ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. ./ 

Target analytes were detected in the field duplicates. 
,..., 

X. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

Page:'ZGfz_ 
Reviewer: <:::!:>~ 

2nd Reviewer: ---

Findings/Comments 



LDC#::;\~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

~""'""'""''"" ID .,.. ... .._ -

~ - '-" ~ ,__..... '-""-"" -- '-....._----~ 
pH TDS Cl F NO'-~ NO? SOd 0-POd Alk CN NH'-~ TKN TOC Cr6+ ClOd --

\... __./ 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ ClOd 

{)._C ~ 'l-'\ pH TDS Cl F N03 N02 so/c):Pb)Aik CN NH~ TKN TOC Cr6+ ClOd .....____...... 
pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? SOd O-P04 Alk CN NH~ TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 NO? SOd O-P04 Alk CN NH~ TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ Cl04 

pH TDS Cl F NO~ NO? SOd O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? SOd O-P04 Alk CN NH~ TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 NO? SOd O-P04 Alk CN NH~ TKN TOC Cr6+ ClOd 

pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO~ NO? SOd O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? SOd O-P04 Alk CN NH~ TKN TOC Cr6+ ClOd 

pH TDS Cl F NO~ NO? SOd O-P04 Alk CN NH~ TKN TOC Cr6+ ClOd 

pH TDS Cl F NO'-~ NO? SOd O-P04 Alk CN NH'-~ TKN TOC Cr6+ ClOd 

pH TDS Cl F NO'-~ NO? SOd O-P04 Alk CN NH'-~ TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 N0_2_ S04 O-P04 Alk CN NH'-~ TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 NO? SOd O-P04 Alk CN NH~ TKN TOC Cr6+ ClOd 

pH TDS Cl F NO'-~ NO? SOd 0-POd Alk CN NH'-~ TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ ClOd 

nH TnS Cl F NO. NO. SO 0-PO Alk CN NH. TKN TOC CrR+ CIO 

Page:_1_of_1_ 

Reviewer: J D 
2nd reviewer: __ _ 

Comments: ____________________________________ _ 

WC.wpd 



LDC #: 37739C6 

METHOD:Inorganics, Method See Cover 

VALIDATION FINDINGS WORKSHEET 
Blanks 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

37739C6.wpd 
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Reviewer: :Ss;> 
2nd Reviewer: __ _ 



LDC #: 37739C6 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~ofl 
Reviewer: ~~ 

2nd Reviewer: __ _ 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor Q of 4 or more, no action was taken. 
L N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 
LEVEL IV ONLY: 
{f N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

-- ---

MS MSD 
-If ...... , .......... 1n M::~triY lin::~lvtA Of- Of- QPn II imitc:\ A _,_ n1 , .. , 

CFSWP-019- w NH3 81 (90-110) All J-/UJ/A (det/nd) 
SWMS/0 (SDG: 
460-124639-1 ) 

Cl 82 (90-110) 86 (90-11 0) J-/UJ/A (det) 

F 88 (90-110) J-/UJ/A (det) 

804 89 (90-110) J-/UJ/A (det) 
-

Comments: ______________________________________________________________________________________________________________________________________________________________________________________________________________________________ _ 
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LDC#: 'S='~('\o Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:~of~ 
Reviewer: -~y 

2nd Reviewer: __ 

Method: lnorganics, Method See Cover 
\.\~ ~ ~i\ -- \ \ \ _\"" ... 'Sir---t.. t-' -\ 

The correlation coefficient (r) for the calibration of __ was recalculated.Calibration date: \V \l\o \ lp 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 
------------

Type of analysis 

Initial calibration 

:SL.:-.J \\o',~~ 
Calibration verification 

:;..w \~'~0~ 
Calibration verification 

J .... C\) \7~ '- (__' 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

s3 

\..)D-!7\ ~ -iJ s4 

s5 

s6 

~~ 
\-) 0 ~; \~-)...) 

,__---

\_-oz...~'-
.._, 

\-]~'~ \ ~o,~L'-

'~~,_:_\ 0--~~~'-ct--.> 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r orr r orr (Y/N) 

0.0 0 

0.1 849280 0.9998 0.9998 

0.5 3786957 

--~ 1 7538740 

1.5 11019162 
I 

2 14520730 

"\<;:~ -\~\._ l 0 -z.._ --r-.. ~ \oz_ Ql~-~ 
. ___, 

'1-~'-- ~~7-...~ q_~~~ ~ \ 
(J_7_~'- lo~f'--~- \o~ 

0

/c \2-- ~ 

. 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·------------------------------------------------



LDC #: ~\."\~O,c>.o VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of~ 
Reviewer: ..S? 

2nd Reviewer: __ _ 

METHOD: lnorganics, Method SeJL ~ 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

I 
I 

Sample ID Type of Analysis 

l~"c__s, Laboratory control sample 

\~'.-00 

\-"S Matrix spike sample 

Z-\ "~ 7-'7..-:> 

v~? Duplicate sample 

\''-·Up 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
Element (units) (units) 

\<3) ~~'-- ~\.\5\~'--
(SSR-SR) 

07.?01...\-? 
~~~~'- ~sro~~~~'-

\-\CA-~S C\'lhJV~IL '1.o~L 

I liecalc1llated 

II 
eeectted 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

'\ ~ ,7_ '1 '> '?-- q~z.'f~~ ~ 
' 
\ 

cz 0 'Qf~ \2_, l\DY~¥-

b''~l=>~ b~l~~?v v '-

Comments: ________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ~ .< ~· 

Page:_\ of_\_ 
Reviewer: ,39 

2nd reviewer: ___ _ 

R ~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
if! ~N N/A Have results been reported and calculated correctly? 

...;....:-~..:....:N:.:...:./A..:.. Are results within the calibrated range of the instruments? 
JY N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for _ _;(!o...:::::-l\:..l.--~....1....-____;(_=-\..l.....--___________ ,reported with a positive detect were 
recalculated and verified using the fOITowing equation: 

Concentration = 

# 

f.\- (-\\\q,_~Co~ 
\0~ ~.:s.:~ -~ZS.O 

Sample ID 

\ 
2. 

~ 

L\ 
s 
\ 

Recalculation: 

Analyte 

\:\~-,~~-s.s 
4~)--~:~u,. 

-.._./ 
.,~ 

q_ 
~~ 

--css 

Reported Calculated 
Concentration Concentration Acceptable 

eu~\'J _(_u~ \._\..,__) (Y/N) 
~ -.....:. 

.~ qooc~:>o qOr¥~ 

QC>SloO ~4.00 f 

~ ~-0\J~:\\\_ q~~\\.. 

~~ 
''-..) 30~~ 

Z~l. 'L.S\ 

~~'<Vt~\'- 3.~ \M;\\\_ -JA 
·-..J ~ 

Note: _______________________________________________ ___ 
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LDC Report# 3773901 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 11, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-124783-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-026-GW 460-124783-1 Water 12/05/16 
CFMW-028-GW 460-124 783-2 Water 12/05/16 
Trip Blank 460-124 783-4 Water 12/05/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 15.0o/o for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (,-2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD} of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

11/11/16 1 ,2-Dibromo-3-chloropropane 26.2 All samples in SDG 460-124783-1 NA -

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 
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Associated 
Date Compound %0 Samples Flag AorP 

12/07/16 Chloroethane 23.0 All samples in SDG NA -
Methylene chloride 23.9 460-124783-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

LCSID 
(Associated Samples) Compound %R (Limits) Flag AorP 

LCS 460-408198 Methylene chloride 125 (77-123) NA -
(All samples in SDG 460-124783-1) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 
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XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
·volatiles- Data Qualification Summary- SDG 460-124783-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-124783-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-124783-1 

No Sample Data Qualified in this SDG 
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LDC#: 3773901 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-124783-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: f..Lp 3j~ 
Page:_Lof_/ 

Reviewer: F7 
2nd Revi~wer: I 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiao A[ea 

I. Sample receipUTechnical holding times 

II. GC/MS lnstrument_Qerformance check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Com_Q_ound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 

-1 

-
2 

3-

4 

5 

6 

7 

8 

IQ 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-026-GW 

CFMW-028-GW 

Trip Blank 

Notes: 

I I Cammeots 

LA_ tA 

~ . 
A t..Sl.V 1),4 1-- 5f) ~ I~ I ~0. ~~ I c(.:!!:: ~ 

6W I 

A. 
No T1? .::::-~ 

1\ 
N c....s 
~v.J ~ 

N 
A 
A 
A 

A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

4 60-124783-1 

4 60-124783-2 

4!~60-124 783-4 

Cc,f~ u..J 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/05/16 

Water 12/05/16 

Water 12/05/16 

I 

11~----~--1 ~~ At._o - t.tO~l-t-----+-,~ 11--+--+-11 ---+---+---11-----~11 
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LDC#: ::6 77 3 Cf f) } VALIDATION FINDINGS CHECKLIST 

PA SW 846 Method 8260 

is? 

Were all percent relative standard deviations (%RSO) and relative response factors 
within method criteria for all CCCs and SPCCs? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
~rr~o:>nlt~rlro:> criteria of> 0.990? 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) .:5 20% and relative response factors (RRF) ~ 
0.05? 

Was a labo blank associated with in this SOG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com s worksheet. 

Were all su within QC limits? 

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a 

Level IV checklist_8260B_rev01.wpd 
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Reviewer: r -1 

2nd Reviewer: ___ _ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD an of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be le. 

Level IV checklist_8260B_rev01.wpd 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
- - ---

A. Chloromethane AA. T etrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1, 1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

i D. Chloroethane DD. Chlorobenzene DOD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q 1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1, 1,2-Trichloroethane U U. 1, 1, 1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 
I 

I Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list.wpd 



LDC#: 3r~ 3'1.)/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~a_se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

"-~ f NM/A were all "'oU w1tn1n me vauaat1on cmena or <:LU '1ou·t 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

f 11(11/lb ta'l,.. 8 HH t.~ i' 2- foil 

ICVvoa.wpd 

Page:~f_/ 
Reviewer: FT 

2nd Reviewer:, ___ _ 

Qualifications 

J+- altA: /11 NO 



LDC#: <37737£) / 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

~~N..-~iA 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y/NJN/A ··-·--II IV--··- I''''- WWI .. IIIII ro.11- ·-··-- .. 1-11 -··'--11- -· --- 1\J- -··-,.""-'·--I'',. • 
Finding %0 Finding RRF 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

j+ I L~/7}b I CU!A/ 

I 
p 

I 
~.o 

I I F ;;2 3. cy i 0~-b-o 

CONCAL.wpd 

Associated Samples 

/t-/} 
I 

Page: /of~ 
Reviewer:--=--FT-=-----

2nd Reviewer: ___ _ 

Qualifications I 
J: Jt!-t /;4 ftl~ ,f 



LDC #: 6 773 /LJ) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
L>f N N/A Was a LCS required? 

YA J~/A Were the LCS 
-

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits} %R (Limits) RPD (Limits} Associated Samples 

tc..~ qroo- E \2-5" ( 11-\l-~) ( ) ( ) oJ.-1 
40tg·t9~ ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 
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Page: _of __ ~ 

Reviewer: ---=-F.....:.T __ _ 
2nd Reviewer: ___ _ 

Qualifications 

~+ If JJJv ~V) 
f 



LDC#: ..3773 7>P/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ___ _ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the 
following calculations: 

RRF = (Ax)(C,s)/(A,s)(Cx) 
average RRF = sum of the RRFs/number of standards 
%RSD = 1 00 * (SIX) 

Calibration 

Ax= Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 
S = Standard deviation of the RRFs 
X = Mean of the RRFs 

,.., ...,. 
~ ' - ' ..... R,:a,...;:~(,... rl;:~t,.rl 

· Average RRF Average RRF 
# Standard 10 Date CompoundJReference Internal Standard) )%F ~~d) L~~~) (initial) (initial) 

t~L-B (t/11 /lb f 

1 tv} (1st internal standard) 0 . .30"~ o . .3a~r 0 . .3/7 7 o. 3! 7 7 
e_., (2nd internal standard) 0.3~7o/ 0· -z.,~-7J" 0.3~77 !1.3377 
(!,(!,., 

(3rd internal standard) I· It:£ 2u IJ.t,; ~ j;~ t· & ~s~- l·~b~ 

Jj J _(4th internal standard) j. y/,2 ~ 1- '/b2(,:, /, 'It/ S'/ /~ YVlY 

2 (1st internal standard) 

(2nd internal standard) 

_(3rd internal standard) 

(4th internal standardl 

3 (1st internal standard}_ 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standardl 

4 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard} 

0 ..J _Rp_r.;:~J,..., tJ;:~tprl 

%RSD %RSD 

;r·Y /Y,y 
'f2!__ ~/ 
II</ //~ !L 
9·0 ~-c) 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

INICALC 41S.WPD 
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LDC #: 3 7 7 3 ? £) / VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ___ _ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~= Area of compound, A15 =Area of associated internal standard 
Cx = Concentration of compound, C1s = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard 10 Date Compound (Reference internal Standard) (initial) (CCl CCC~ 

1 /:l /7/;(p /2 /7/lb 1-1 (IS1) 0-3177 o. 3'f.Jl, 0, ~'//~ 

u.v e... (IS2) 0-3377 0.'37?>~ 0.37-33 
tYf .!_,1) 

L~ (IS3_2 /~/;§>- f.'s B ;,fo~ 

JJJ _(IS'!}_ t~ '/'1 !>-y / -!---& y 1-~tl'J 
(ISS) 

2 (IS1) 

(IS2) 

(IS3) 

(IS4) 

_OSS~ 

3 

1
4

1 I I I~/ l 

CONCAL 41S.WPD 

Reported Recalculated 
%D %D 

? .. f"" 7--~ 

fD.(p ;o.f. 
o ... s- ~ 

0,~ 

!·~ J_.C::, 

II I II 



LDC#: 37739JJ/ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: -----

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample ID: A\) 

Surrogate 
Spiked 

Dibromofluoromethane qo.i!) 
1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene ,l; 

5 I ID amp,e : 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

ft>-'6 . .;-- \~1 

S:f· \ ]± 
S"\.~ ,o·~ 
_sb.~ 101 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

P-1 0 
~~~ 
JOY 
JOJ J 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: :37739,0/ 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:____EI 
2nd Reviewer: __ _ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSG/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: \..U> 1.\-Coo- qofj\9-f? 

Compound 

1.1-Dichloroethene 

Trichloroethene 

Benzene 

Toluene 

Chlorobenzene 

Spike 
Addt.d 

< .. V9r/V > 
v 

LCS I LCSD 

2.0 I t-J A-

~ I _\J..'_ 

Spiked Sample 
Concentfiation 

( k.l]r 11...-t 
(., 

LCS LCSD 

.,..,. ~ tJA 

'L1.i.R 

~J.' 
20. (p 

w.~ I ~ 

I 1 cs II 1 csn II- 'cs11 csn I 
L Percent Recovery IL Percent Recovery IL RPD I 
I Reported I Recalc. I[ Reported I Recalc. l1 Reported I Recalr.ul:~t~rl 

toe \~ 

J\~ 112_ 

JO {.p \Ob 
(0">:> t<> _3_ 

,,o '"'- \oJ 
/ 

vJKA 

7 

IV 
/ 

/ 
v 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: .3773/JJ) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ___ _ 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 
/--'--+____;_;:N.:..;../A....:... Were all reported results recalculated and verified for all level IV samples? 
---"-->~-'-'N;.;;...;;./A-=- Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = C&WsHDF} Example: 
(A;s)(RRF)(V0 )(%S) 

Ax = Area of the characteristic ion (EICP) for the Sample 1.0. L ct.& 
I ~ 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone.= Cl'1 ~5 Pi_) { fiD) Is = Amount of internal standard added in nanograms 
(ng) 

( 28~'-lt/'-)(f./,&0 ) 
RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). :20. (p '-~8 /L 

Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1.wpd 



LDC Report# 3773902a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 11, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-124783-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-026-GW 460-124783-1 Water 12/05/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (o/oRSO) were less than or equal to 20.0%. 

In the case where the laboratorY used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

12/08/16 1 ,4-Dioxane 20.3 All samples in SDG NA -
Benzo(b )fluoranthene 22.1 460-124783-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 
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VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-124783-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-124783-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-124783-1 

No Sample Data Qualified in this SDG 
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LDC #: 3773902a 

SDG #: 460-124783-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date:~~/ll
Page:_Lof__/ 

Reviewer: -;1!3---
2nd Reviewer: C1 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-1 

-2 

3 

4 

5 

6 

7 

R 

I ~alidatiao A[ea 

Sample receipUTechnical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-026-GW 

CFMW-028-GW 

Notes· 

Mf> tJ(,O- '/OlJ 3o J 

I I 
A~ 

A 
A,A -~ fl6P 
..svJ 
-A 

IV 
A 

tJ bS:> 
A ~/0 

N' 
.L1 
A 
-A 
A 
~ 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

.. 
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Cammeots 

~ a-o, r ;r -

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

4960-124 783-1 

4960-124 783-2 

/Df' ~3D 
~~~() 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/05/16 

Water 12/05/16 

I 



LDC #: 377 ?tf D :2.~ VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 

Did the is? 

Were all percent relative standard deviations (%RSD) ,::: 20% and relative response 
factors within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
"",.,. . .,.nt!::lnr•.,. criteria of> 0.990? 

Was a blank associated with in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation worksheet. 

Were all within QC limits? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
rea 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

les of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be le. 

Level IV Checklist_8270D_rev01.wpd 
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Reviewer: eJ. 
2nd Reviewer: ~/ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
--

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1,3-Dichlorobenzene DD. Acenaphthylene DOD. Chrysene DDDD. cis/trans-Decalin D1. 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluorarithene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd)pyrene JJJJ. Acetophenone J1. 
I 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. ! 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5 -Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2, 6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

1 

Z. 2,4,5-Trichlorophenol ZZ. Pyrena ZZZ. Perylene zzzz. Z1. 

COMPNDL_SVOA long list.wpd 



LDC #: 3 :r 7-3/ J) d. C1t.-

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

. . .... , ... 
YN. NJ/A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

y (N MIA -- . . ... - ... ~- .. - ···-····· -··- -~---~---·· -··--··-- -- --- , __ ~--- ------ ..... 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

+- (J-/~!Jt, ~ II"'J,L .2.,0._!3 

+ /~ob c,r::,e:, 2~·/ 

CONCAL.wpd 
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Reviewer: FT 

2nd Reviewer: Q__ 

Associated Samples Qualifications 

ct II J 7 c/ef /A- (NC-
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LDC #: .3 77 3 '7 D C) ct.__ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page: ~f / 

Reviewer:_fl 
2nd Reviewer: DL-

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the 
following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 
average RRF =sum of the RRFs/number of standards 
%RSD = 1 00 * (SIX) 

Calibration 

Ax = Area of compound, 
Cx = Concentration of compound, 
S = Standard deviation of the RRFs, 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

Reported Recalculated I Reported I Recalculated 

Average RRF Average RRF 
# Standard ID Date Compound (Internal Standard) ( ,o~~td) (1~7~ (initial) (initial) 

1 tt;AL- '/ r~/t~/1& A (1st IS) 11-0?Jt::t~ 2. .03'7/ t.or 7-z "";?.or 7-7 
....s (2nd IS) 0.:1_(,&, 0 o.~dJ~O o. ~710 O.J770 
66 (3rd IS) !·II 2>L 1·113/ f·0¥K~ /~0'-/4'2_ 
TT (4th IS) o.~~!o; o.~:?,// 0· .2/.ZZ.. 0-:ij~~ 

cEt (5th IS) tJ. 7~/IP 0·7Cit? a "r-:!>~ o.~r3J.--

:J:-IL _(_6th 1m ~l/8_2 1·11 ~, o-crerr 1 o. -,<JrJ 
2 (1st IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

(6th IS) 

3 (1st IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

(6th IS) 

I Reported Recalculated 

I %RSD I %RSD 

I 
/3· ~~ _8.2_ 
L{"'-¥ /J-· Y' 
. K'·K Y.r 

y. l _!:';J 
/h. <y ~·Z 
JD.~ LO·:Z 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

INICLC.wpd 



LDC #: 3 77 3 / ,1),;1~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: 9_.-

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date {Initial) {CC~ {CC) 

1 1'-/rlt~/4 1'-/(/ ~b A (1st IS) ~ .o,77 /·~~ ;.~1/ 
La¥ ..s (2nd IS) O-i71b 0./?-->-/ p. /;77 
/lO~ ~~ (3rd IS) ,.tJyJ'7 P. i'Kr"/ tJ. /Krj 

-rT (4th IS) o.~Jr !!2~2-70 tJ. J.-Z-70 
t:;:E~ (5th IS) o. 6r3;;- 0. 77b3 0·7703 
I-1:. ~1 (6th IS) 0·~1r; f.J¥0 1·1!/v 

2 (1st IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

(6th IS) 

3 _Lt.ID. IS~ 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

.i6th ISl. 

II Reported I Recalculated I 
II 

%0 
I 

%0 
I 

z~z 77 
~-. 7 5":7 
r'·/ S./ 
rr·u -;o 

17-~ :t_ 17-7 
II· Co IZ_; ~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC#: 3773/J/01~ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: __ ~:A.. .... «..::;.._ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

s I ID ampie =1J I 

Surrogate 
Spiked 

Nitrobenzene-d5 fO· D 
2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol ,I/ 
2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

7. L/I.Q 7~ 
/:, .~y b~ 

'7·7~ OJSI 
~.~ J-2; 

'3·17 3~ 

~.'ft../ ~t/ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

1~ 0 

"~ 
Cfi 
Yr 
"3-r 

zt/ \J!/ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #:3773?,0d-~ VALIDATION FINDINGS WORKSHEET 
' Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: Q..c _ 

--~--~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: L~ //) '-/bo- lfoB 30 7 

I Com~und I 
Spike Spike I I es II ·I esc II 
Ad de Concentr~ 

I II II ( ~/l) ( t..l?f, Percent Recove!1 Percent Recove!1 

1-! v 

·~~ 1 I"'C::n I I"'C:: 1 ~~n ... j:l,.,.~,,.. ... . Do,.<> I,. ... 

Phenol <i0-0 ~ .. o l.J. ~ l't·~ 2.7 :J.-7 ,..L/ -,c./ 
N-Nitroso-di-n-propylamine ' I t.3 .~ {,2.6"' KV tO 7Jt 7Jr' 
4-Ch loro-3-methylphenol ~ I 

SJ..7 d. (p(., It,(, ~J( ~% 

Acenajl_hthene .st),D J ~~.~ "1· 2- 1~ 7f ~0 kO 
Pentachlorophenol tt,o tvO /3~ !2.1- 11~ liP' 7/J 7~ 

Pyrene fD .. o ~.i) 10~o/ '7t./ gt:j YK' 1~ ?l ... 

~prv}.tc~"? j/,0 160 3t/·7 3S:~ ')/~ :2.--- 2-- ,.,_ ,__,?--

I 

1 es£1 esc I 
RPD I 

~ . ... . 

~ i 
'l-- 1-

'I 'I 
1( I( 

7 7 
~ ( 
~ 3 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 
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LDC #: 3 7 7 3 7 j;Jc}9.__ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

h 1 N/A Were all reported results recalculated and verified for all level IV samples? 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: C/ 

~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(I.)(V.)(DF)(2.0) Example: 
(As)(RRF)(Vo)(Vi)(%S) 

'I 1:, p- lf 0 ){ 3p 7 C!.cy; t() ~ c Pt ""' 
Ax = Area of the characteristic ion (EICP) for the Sample I.D. t t.,5 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Is = Amount of internal standard added in nanograms (ng) Cone.= ( 1 '7~-v )( y.o )( :::z- )( 1uoq } 

U'-1 Yl/3~(o-/2'/o)( ;-SV )( )( ) 

vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

VI = Volume of extract injected in microliters (ul) = 3{/wff/lr 
vt = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 3773904a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: January 11, 2017 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-124783-1 

Laboratory Sample 
Sample Identification Identification 

CFMW-EB9-AQ 460-124 783-3 
CFMW-026-GWF 460-124 783-1 F 
CFMW-028-GWF 460-124 783-2F 
CFMW-025a-GWF 460-124 783-5F 
CFMW-057 -GWF 460-124783-6F 
CFMW-057 -GWFMS 460-124 783-6FMS 
CFMW-057 -GWFMSD 460-124 783-6FMSD 

Samples appended with F were analyzed for Metals 

1 
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Collection 
Matrix Date 
Water 12/05/16 
Water 12/05/16 
Water 12/05/16 
Water 12/05/16 
Water 12/05/16 
Water 12/05/16 
Water 12/05/16 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37739D4A_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(o/oRSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB9-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB9-AQ 12/05/16 Zinc 23.7 ug/L No associated samples in 
this SDG 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 
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IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-124783-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-124783-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-124783-1 

No Sample Data Qualified in this SDG 
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LDC #:_-=-37:.....:7-=3~9=D....:..;4a=--- VALIDATION COMPLETENESS WORKSHEET 
SDG #:_4:...::::;6-=-0--=-1=-24~7-=8-=-3-.....:..1 __ _ Level rv 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: \ \ ~ \,\ 
Page:lof\ 

Reviewer:¢"> 
2nd Reviewer: __ _ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XI\/ 

Note: 

'. .. -• Area c~ 

Sample receipt/Technical holding times ~ \2\~\\~ 
ICP/MS Tune ~ 
Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()v<:>r!:!ll nf n!:lt!:l 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

~ 
S\A.J ~b-=- (_ ,") 

~ M.S\.\)~ ('-c~'"" 
~ t>vf> 
t0 \'-)~;)-t ~~~;;.'~ 
~ \LS 

t0 
~ 
~ 
~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 
d F d d' I d Samples appen ed with were analyze as 1sso ve . 

Client ID LabiD 

1 CFMW-EB9-AQ 4 ~60-124783-3 

2 CFMW-026-GWF 4 ~60-124783-1 F 

3 CFMW-028-GWF 4 ~60-124783-2F 

4 CFMW-025a-GWF 4 ~60-124783-5F 

5 CFMW-057 -GWF 4 60-124783-6F 

6 CFMW-057 -GWFMS ~ 4 60-124783-6FMS 

7 CFMW-057 -GWFMSD 
\} 
~ 4 60-124783-6FMSD 

8 

9 

10 

11 

12 

13 

1.d 

.... 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/05/16 

Water 12/05/16 

Water 12/05/16 

Water 12/05/16 

Water 12/05/16 

Water 12/05/16 

Water 12/05/16 

Notes: ________________________________________________________________________________ __ 

L:\Roux Associates\Columbia Falls\37739D4aW.wpd 



VALIDATION FINDINGS CHECKLIST Page:-L,.ofZ. 
Reviewer: ;>S) 

2nd Reviewer: __ _ 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

All technical holding times were met. 
,.-
/ 

Cooler temperature criteria was met. 

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 
r 

Were %RSD of isotopes in the tuning solution ::;;5%? 
,;' 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? --
,..-

Were the proper number of standards used? 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- ,.. 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? /' 

Was there contamination in the method blanks? If yes, please see the Blanks / 

validation completeness worksheet. 

\1. ICP Interference Check Sample 
,....,. 

Were ICP interference check samples performed daily? 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
/ 

waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 
/ 

Was an LCS anaylzed for this SDG? 

Was an LCS analvzed_per extraction batch? r-

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 



LDC #: C?;l \~~~~~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) _ _.. 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis _a_erformed? / 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL ,.. 
I (ICP)J>1 OOX the MDUICP/MS)? 

Were all oercent differences (%Ds) < 10%? ,.,.. 
Was there evidence of negative interference? If yes, professional judgement will be 

/ 
used to aualifv the data. 

X Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
/ to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

Page:ZotZ 
Reviewer: z:$2 

2nd Reviewer: __ _ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_lotl 

Reviewer: :S'S2 
2nd reviewer: __ _ 

All circled elements are applicable to each sample. 

r>o .I ID M:driY T::1rn~t A •· .... I i~t IT AI \ 
'"""' (- s:- kr:"sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A~L Na, TI,~Mo, B, Sn, Ti, 

___.J 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

/)_(_'_fo-l AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Ma Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, --
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An"!!luc.ic. •• u. -• 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

lr,FAA AI }:::h /A~ R;:t RA rrf r~ rr r.n r., I FA Ph f\Jin 1\lln ~n 1\Ji I< ~A An 1\1~ Tl \1 7n 1\lln R ~n Ti 

Comments: Mercury by CV AA if performed 
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LDC #: 3773904a 

METHOD: Trace Metals (EPA Method 200.71200.8) 

Blank units: - 7 ·-

Sampling date: 12105/". ~ 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

uall 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other: 

Blank 10 s Identification 

No Qual. 

23.7 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37739D4aFB.wpd 

Page:~of~ 
Reviewer: ~'S> 

2nd Reviewer: __ _ 



LDC #: '6-y,~'\)~~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

----~ 
~' L_;L . .-

~ 
\_~,-~-<; 

C6.J 
\~~.,\~ 

cc .. :.J 
\\6'~0\.0 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Becalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L} I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) ~(~ 3~L~~\_ ~\:)~\'- C\\ 'Y-o?-
-.l ~ ---~ 

CVAA (Initial calibration) 
t-\~ l\:\\o~'- s ~\'-' q~~~---~ 

___::..) '--..] 
ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ¥-- ~~S~'-- SCCD\h~\.- tear~-'?-

~ 
'0 

CVAA (Contining calibration) l\ .. ~~~l-- S~'- '\_ q_ tJ(¢> ~ 
---~ 

~ "--.) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

Be~cd:ed 

%R 

~\~~~ 

q.s~<?-

loo'f~~ 

q~%~~0 

I 

Page:_Lof_\_ 

Reviewer: ~ ~ 
2nd Reviewer: __ _ 

Acceptable 
(Y/N) 

~ 

\ 

~ 

1 
I 

I 

Comments: __________________________________________________________________________________________________________________ __ 
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LDC #: &\\":S~~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~of~ 
Reviewer: :3::.~ 

2nd Reviewer: ----

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 1 00 
I 

I 

Sample ID 

I 

:r..c._~~~ 
\~'..~\ 
\...,.c_'> 
\ ~\';~ 

~s 
\~':S\ 

\)u~:::.~c_ 

N 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 
~s q, __ \ \J~'- \OOv \'-

' - ......... 

Laboratory control sample 
\(J' lO,\~'- lu~\\..... 

'--..> 
Matrix spike ~ (SSR-SR) 

-~~ D-.'\~\~'-- \~'-
......__, 

Duplicate 

ICP serial dilution 

I Becalc111ated I 
I %RI RPDI%0 I 
q_~%~ 

~~ \ .0;(~ 

C\4o/~~ 

M 

Acceptable 
%RIRPDI%D (YIN) 

L\\(_~ ~ 
~0\ .o(-.;:,Q_ _\ 

~~~/~(~---- ll 

Comments: __________________________________________________________________________________________________________ __ 
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LDC#: ~\\~~0'--\-~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_~of_l_ 
Reviewer: 0~ 

2nd reviewer: ___ _ 

11 ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
1 N N/A Have results been reported and calculated correctly? 

Are all detection limits below the CRDL? 
@N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

Detected analyte results for ___ (.....;::o....\_\+---"'2.;-=.;:y,~-------- were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. = 
Oil 

# 

(RD)(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 
2-

.~ 

~ 

s 

Analyte 

Z:v' 
·~ 

~ 
KV"' 
\?'C 

Reported Calculated 
Concentration Concentration Acceptable 

( -..Jc._ t\...} (~ \'-) (Y/N) 
~ 

zS-'- '~ -z__~~\ 

2~~ ~ 
'-\'6160 4%\cx::J 
\~~ tS~ 

Zl.\-~0 '2..~~0 '-...:~ 

Note: _________________________________________ _ 
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LDC Report# 3773906 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 11, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-124783-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-026-GW 460-124 783-1 Water 12/05/16 
CFMW-028-GW 460-124 783-2 Water 12/05/16 
CFMW-EB9-AQ 460-124 783-3 Water 12/05/16 
CFMW-025a-GW 460-124783-5 Water 12/05/16 
CFMW-057 -GW 460-124 783-6 Water 12/05/16 
CFMW-026-GWMS 460-124783-1 MS Water 12/05/16 
CFMW-026-GWMSD 460-124 783-1 MSD Water 12/05/16 
CFMW-057 -GWMS 460-124 783-6MS Water 12/05/16 
CFMW-057 -GWMSD 460-124 783-6MSD Water 12/05/16 
CFMW-057-GWDUP 460-124783-6DUP Water 12/05/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exc'eptions: 

I Sample I Anal~te I Fin dina I Criteria I 
CFMW-026-GW Total dissolved solids The daily balance check for The balance check should be performed 
CFMW-028-GW Total suspended solids was not performed. before daily use to verify calibration. 
CFMW-025a-GW 
CFMW-057 -GW 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB9-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB9-AQ 12/05/16 Chloride 180 ug/L CFMW-028-GW 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

4 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-057 -GWMS/MSD Chloride 79 (90-11 0) 80 (90-110) J- (all detects) A 
(CFMW-026-GW 
CFMW-028-GW 
CFMW-057 -GW) 

CFMW-057 -GWMS/MSD Fluoride - 89 (90-110) J- (all detects) A 
(CFMW-026-GW Sulfate - 87 (90-11 0) J- (all detects) 
CFMW-028-GW 
CFMW-025a-GW 
CFMW-057 -GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR, data were qualified as estimated in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-124783-1 

I Samf:!le I Anal~te I Flag I AorP I Reason 

CFMW-026-GW Chloride J- (all detects) A Matrix spike/Matrix spike 
CFMW-028-GW duplicate (%R) 
CFMW-057 -GW 

CFMW-026-GW Fluoride J- (all detects) A Matrix spike/Matrix spike 
CFMW-028-GW Sulfate J- (all detects) duplicate (%R) 
CFMW-025a-GW 
CFMW-057 -GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-124783-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-124783-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 3773906 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-124783-1 Level IV 
Laboratory: Test America. Inc. 

Date:\\ 4\\\ 
Page:_l_of~ 

Revi~wer: '-:SQ 
2nd Reviewer: __ _ 

METHOD: (Analyte) Alkalinity (SM2320B). Ammonia-)({ EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiao A[ea 

I. Sample receipUTechnical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

XI ()\/,.r!:lll nf rl!:~t!:l 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1!:\ 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-026-GW 

CFMW-028-GW 

CFMW-EB9-AQ 

CFMW-025a-GW 

CFMW-057 -GW 

CFMW-026-GWMS 

CFMW-026-GWMSD 

CFMW-057-GWMS 

CFMW-057 -GWMSD 

CFMW-057 -GWDUP 

I I Cammeots 

~ \"2-\ S\\~ 
~ 

~S>Il(~~ 
T .......-

~ 
S\A.J ~~::(~) 
s;:V-..J ~\)·.::.C:~~9--D\~-s~s\o (c;,.;oL;·,~toc~\:-z. 
~ -v~ 
~ L<:-Slv~~ 
~ 
.~ 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

'\ 

\Jv -'\:OS ~ \SS 

c~ 

~ 
tt·-6~ &c>-0 

\ \ 
~ ~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

4 ~60-124783-1 

4 ~60-124783-2 

4 ~60-124783-3 

4 ~60-124783-5 

4 ~60-124783-6 

4 60-124783-1MS 

4 60-124783-1MSD 

4 60-124783-6MS 

4 60-124783-6MSD 

4 60-124783-6DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/05/16 

Water 12/05/16 

Water 12/05/16 

Water 12/05/16 

Water 12/05/16 

Water 12/05/16 

Water 12/05/16 

Water 12/05/16 

Water 12/05/16 

Water 12/05/16 

I 

Notes: ________________________________________________________________________________________ __ 
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VALIDATION FINDINGS CHECKLIST Page:_\of""Z... 
Reviewer: ~~ 

2nd Reviewer: __ _ 

M th d e 0 :lnorganics (EPA Method <2JL(1 03<-~ ) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

All technical holding times were met. I" 

II. Calibration 

Were all instruments calibrated daily, each set-up time? 
_/ 

Were the proper number of standards used? r 
Were all initial calibration correlation coefficients > 0.995? / 
Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) / 
Were balance checks performed as required? (Level IV only) ./ 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 

/ MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
/ waters and ~ 35% for soil samples? A control limit of~ CRDL(~ 2X CRDL for soil) 

was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

/ 
Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? ..--
Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC-EPA_2010.wpd version 1.0 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable ("" 

to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

Page:..:z..orz_ 
Reviewer: ~<V 

2nd Reviewer: __ _ 

Findings/Comments 



LDC #: 31.~?:>\QYJ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

roo 
·• 1n 

..... .... 
~ 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: __ _ 

---
\·-s- lc J I )(~~~~ ·-~j~ ¥- ~)AQf' J,J'~ // ~~~ 

1

• pH DS 1CI 1f= 0 3 NO SO O-P04. lk N . TKN TOC Cr6+ CI04 ( \-\4\f~5~ ' t ~~) 
\.._../" ._. ' - ./\.._/ '----"""" L/' ............. ---- ....... __. 

pH TDS Cl F N03 NO, 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

_ac '~ h-·1 pH TDS Cl F NO::~ NO, 804 O-P04 AIVcN~NH::~ TKN TOC Cr6+ CI04 ...___..... 

pH TDS Cl F NO::~ NO, 804 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

DJ~i- '5-\\ pH TDS ;t~
1

F)}N03 No~6-pe) Alk CN NH3 TKN TOC Cr6+ CI04 
1.._.-J- \..._./ '---""' 

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, 804 O-P04 Alk CN NH::~ TKN TOC Cr6+ Cl04 

pH TDS Cl F NO::~ NO, 804 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, 804 O-P04 Alk CN NH::~ TKN TOC Cr6+ Cl04 

pH TDS Cl F NO::~ NO, 804 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N0_2_ 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, 804 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, 804 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, 804 O-P04 Alk CN NH::~ TKN TOC Cr6+ Cl04 

pH TDS Cl F NO::~ NO, 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? 804 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 0-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

- pH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO, 804 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

nH Tn~ r.l F NO. NO. ~() ()_p() Alk r.N NH TKN TOr. Crfi+ r.1n 

Comments: ____________________________________ _ 

WC.wpd 



LDC #: 3773906 VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Page:~ of~ 
Reviewer: ~9 

2nd RevieweC 
..;.....a,~=---

N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 

fii
VE ONLY: 

Y.. N 1: · Was a midrange cyanide standard distilled? 
Y N ~ Are all correlation coefficients ~0.995? 

N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

- -- -- -- ---- -- -- ---------

-H n::~t"' 1n dn::~lvt"' Of..R - ,... _.,.,, 
nfn::~t::~ 

12/09/16 Balance Check TDS and TSS Balance check was not performed on 1-2, 4-5 Text 
12/09/16 

- -- ----- - --- -------

Comments: ______________________________________________________________________________________________________________ ___ 

37739D6CAL.wpd 



LDC #: 3773906 

METHOD: lnorganics, EPA Method See Cover 
Blank units: uq(L Associated sample units: ug/L 
Sampling date: 12/05/16 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other: Associated Sam 2 

Action Limit Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

3773906FB.wpd 

Page:_lot_}_ 

Reviewer: :S."Y 
2nd Reviewer: ---



LDC #: 3773906 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

P~ease see qualifications below for all questions answered .. N ... Not applicable questions are identified as .. N/A ... 
~ Was a matrix spike analyzed for each matrix in this SDG? 

Page:_}_ of~ 
Reviewer: ~S> 

2nd Reviewer: __ _ 

~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

Y/N N/A Were all duplicate sample relative percent differences (RPD) < 20% for samples? 
, VEL IV ONLY: -

,. N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

-- - - --- - -- -- ·--- -··--------------

MS MSD 
~ 1n Matrhc An!:iluto 0/ 01 .... RPn.tl irnit~\ A ,.. 

Ou~lifi 

8/9 w Cl 79 (90-110) 80 (90-1101 1-2, 5 J-/UJ/A [det) 
F 89 (90-11 0) 1-2, 4-5 J-/UJ/ A ( det) 

804 87 (90-110) 1-2, 4-5 J-/UJ/A {det) 

Comments: ____________________________________________________________________________________________________________ __ 

37739D6.wpd 



LDC #: 0\-y:,~ C/l.p Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration ofCL_ was recalculated. Calibration date: to\"?&::>\\ \o 

Page:~ofL 
Reviewer: ::::S'V 

2nd Reviewer: __ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

I 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

-:s.c-\.j ·ft~~v 
Calibration verification 

5(._() .. -z.. S'-'o 
Calibration verification 

:k-\) \s'_'-s 
Calibration verification 

I Analyte I 

C\ 

C\ 

D~-\? 

........ 

c_N 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

I Cone. (mg/L) I I Recalculated I Reported I Acceptable 

Standard Area r or .-2 r or .-2 (Y/N) 

s1 0.1 5667 

s2 0.3 19555 0.9968 0.9970 

s3 1.5 137328 ~~ 
s4 3 286780 

s5 4.5 491928 

s6 6 639795 

~oov~ ~..,:)~ 

q_l~\a1-.R- q\,\oY?- ··~ ~~ 

\,~'\Mi\.. \ ~- \\..., ,~'(V~ 
~ -

'2.~9\ i ~<,_ 2 ~~('1\A '-- q~,(or~?-- q:s~:s%~ ~~ 

0:1;\JI~'-' D ~lv~'- \·CJ'\ ~ro ?-- \D~<=(GI?- ~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results.·------------------------------------------------

*~~ 



LDC #: ~\\'5\~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: lnorganics, Method ~.QSL... ~~'(""" 

Page:__iof \ 

Reviewer: ~S? 
2nd Reviewer: __ _ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

Sample 10 Type of Analysis 

LL~ 
Laboratory control sample 

t<o(~$0 

t-\S 
Matrix spike sample 

\s'-- '-\ ?.-

~~9 Duplicate sample 

\~-,~~~ 

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True/ 0 
(units) 

j-J-0~ '~~-f \ \\~ v'1'- \Oqc:>~'-

(SSR-SR) 

~ \'-~~ .. 1'-·· ~~'-

c_~ h\:>~'-..-- \'"l \.C) u~ '-' 

Comments: -*:._~~~ 
\ 

--.I 

TOTCLC.6 

I Recalculated 

II 
eeearted 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

t o·2 ~2 1o \L- l 02_~-Y.,~ ~ 
I 

~l0f~?- ~\ ~~~~ l 
o7~~o \ <)!~'R~v ~~ 



LDC#:~\~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method -~=--~:;___· -~----=:::.....::...-~--

Page:___1_of~ 
Reviewer: :=s S? 

2nd reviewer: ___ _ 

f!pase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
/YJ N N/A Have results been reported and calculated correctly? 
Y \N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for c.~\ 9\\,~W~ 
recalculated and verified using the following equation: .. 

Concentration = -r: .. 
'~\...)'"}.~ 

------v--
""\ '>- ~--&--a_ 
N·~ 0 )20~ ,_\:5 

# Sample ID 

\ 
z._ 

3 
L+ 
~ 

\ 

\ 
\ 

Analyte 

~'Az_ 

\oc~~\ c:._;) 
C\ 

\-J0-~\0o~-j'J 

-~~ 

~\¥c-\tV\. 1-t-'-'\ 
. ...J 

'\"><:.... 
.,~~ 

reported with a positive detect were 

Reported Calculated 
Concentration Concentration Acceptable 

( Uo.\ \. ) (iJ(\ ~ 0} (Y/N) 
-.....J 

\\~ ~ \\2-
\~S \4_ ':;: 
\'2V ~~ 

2-2-\ Z"Z-\ 
\ "2::;2-ce>O \'bZ.DOo 

2-"S."SDOO z~~ 

~~\ f"'\q \ '- '2.-:s:\~\~ 
. ,-)I \ ~ '\ )IV!.,, i v t:s. ~ \ \1"'\f\ ~\.._ '-k 

'-.) '...J 

Note: ________________________________________________________________________ ___ 

RECALC.6 



The attached zipped file contains five files: 

File Format 
1) Readme_ ColumbiaFalls _ 011017 .doc MS Word 2003 

MS Excel 2007 
2) 460-124553-1_ TestResultsQC _ v1.xlsx 
3) 460-124639-1_ TestResultsQC _ v1.xlsx 
4) 460-124 726-1_ TestResultsQC _ v 1.xlsx 
5) 460-124 783-1_ TestResultsQC _ v1.xlsx 

01/10/17 

Description 
A "Readme" file (this document). 

A spreadsheet for the following SDG(s): 

460-124553-1 
460-12463 9-1 
460-124 726-1 
460-124783-1 

37739A 
37739B 
37739C 
37739D 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during EDD population 
of validation qualifiers. A 100% verification of the EDD was not performed. 

Please contact Christina Rink at (760) 827-1100 ifyou have any questions regarding this electronic data submittal. 



LDC#: 31-131 EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by~ 

EDD Process 

I. EDD 

Ia. - All methods 

lb. -All 

Ic. 

II. 

II a. 

lib. 

lie. 

III. 

IIIb. 

Ill c. 

- Do all qualified detect results have detect qualifier 

(e.g. 

- If reason codes are used, do all qualified results have 

reason code field and vice versa? 

Illd. -Does the detect flag require changing for blank 

ifier? If so, are all U results marked ND? 

Ille. - Do blank concentrations in report match EDD where 

data was ified due to blank contamination? 

Illf. -Were any results reported above calibration range? If 

so, were results qualified appropriately? 

Illg. -Is the readme complete? If applicable, were edits or 
discrepancies listed in the readme? 

Notes: *see discrepancy sheet 

EDD Populatoin Checklist (word).docx 

Comments/ Action 

-

Date:ilicl_l1 

Page:_l of~ 

2ndb&er: 
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???

LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Roux Associates, INC January 18, 2017
209 Shafter Street
Islandia, New York 11749
Attn: Mr. Michael Ritorto

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation

Dear Mr. Ritorto

Enclosed are the final validation reports for the fractions listed below. These SDGs were received
on December 23, 2016. Attachment 1 is a summary of the samples that were reviewed for each
analysis.

LDC Project #37802:

SDG # Fraction

460-124871-1, 460-124977-1
460-125105-1, 460-125196-1
460-125342-1, 460-125356-1

Volatiles, Semivolatiles, Metals, Wet Chemistry

The data validation was performed under Stage 4 guidelines. The analyses were validated using
the following documents, as applicable to each method:

! Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls Aluminum
Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead County, Montana,
November 2015

  
! USEPA, National Functional Guidelines for Superfund Organic Methods Data

Review, August 2014

! USEPA, National Functional Guidelines for Inorganic Superfund Data Review,
August 2014

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January
1995; update III, December 1996; update IIIA, April 1998; IIIB, November 2004;
update IV, February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
Project Manager/Chemist



Shaded cells indicate Level IV validation (all other cells are Level III validation). These sample counts do not include MS/MSD, and DUPs L:\Roux Associates\Columbia Falls\37802ST.wpd

Level IV 8,231 pages-DL Attachment 1

         EDD LDC #37802 (Roux Associates, Inc.- Islandia, NY / Columbia Falls Aluminum Company, Columbia Falls, Montana)

LDC SDG#

DATE

REC'D

(3)

DATE

DUE

VOA

(8260B)

SVOA

(8270D)

Metals

(6020A

/7470A)

D.Metals

(6020A

/7470A)

Alk.

(2320B)
3NH

(350.1)

Cl,F

4SO

(300.0)

CN-

(335.4/

9012B)

Hard.

(2340C)

3NO /

2NO -N

(353.2)
4O-PO

(9056A)

TDS

(2540C)

TSS

(2540D)

  Matrix: W ater/Soil W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 460-124871-1 12/23/16 01/17/17 2 0 1 0 1 0 3 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 3 0 3 0

B 460-124977-1 12/23/16 01/17/17 5 0 4 0 1 0 4 0 5 0 5 0 5 0 5 0 5 0 5 0 5 0 4 0 4 0

C 460-125105-1 12/23/16 01/17/17 3 0 2 0 1 0 2 0 3 0 3 0 3 0 3 0 3 0 3 0 3 0 2 0 2 0

D 460-125196-1 12/23/16 01/17/17 6 0 5 0 1 0 7 0 8 0 8 0 8 0 8 0 8 0 8 0 - - 7 0 7 0

E 460-125342-1 12/23/16 01/17/17 4 0 3 0 1 0 7 0 8 0 8 0 8 0 8 0 8 0 8 0 7 0 7 0 7 0

F 460-125356-1 12/23/16 01/17/17 6 0 5 0 - - 8 0 8 0 8 0 8 0 8 0 8 0 8 0 8 0 7 0 7 0

Total T/CR 26 0 20 0 5 0 31 0 36 0 36 0 36 0 36 0 36 0 36 0 27 0 30 0 30 0 0 0 0 0 0 0 0 385



LDC Report# 37802A 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

. Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 13, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-124871-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-033-GW 460-124871-1 Water 12/06/16 
TRIP BLANK 460-124871-5 Water 12/06/16 
CFMW-033-GWMS 460-124871-1 MS Water 12/06/16 
CFMW-033-GWMSD 460-124871-1MSD Water 12/06/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratorY used a calibration curve to evaluate the compounds, all 
coefficients of determination(~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Fl(!g_ AorP 

11/11/16 1,2-Dibromo-3-chloropropane 26.2 All samples in SDG 460-124871-1 NA -

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 
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Associated 
Date Compound %0 Samoles Flag AorP 

12/10/16 Bromomethane 45.0 TRIP BLANK NA -
Chloroethane 27.5 
Trichlorofluoromethane 34.9 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 20.4 

12110/16 Methyl acetate 26.1 TRIP BLANK UJ (all non-detects) A 
1,1 ,2,2-Tetrachloroethane 34.4 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

Affected 
Sample Surrogate %R (Limits) Compound Flag AorP 

CFMW-033-GW Dibromofluoromethane 134 (72-134) All compounds NA -

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

LCSID 
(Associated Samples) Compound %R (Limits} Flag AorP 

LCS 460-408845 1,1 ,2,2-Tetrachloroethane 69 (74-120) UJ (all non-detects) p 
(TRIP BLANK) 

5 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37802A 1_RA4.DOC 



X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0 and LCS %R, data were qualified as estimated in one 
sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Data Qualification Summary - SDG 460-124871-1 

I Sam~le I Com~ound I Flag I AorP 

TRIP BLANK Methyl acetate UJ (all non-detects) A 
1 I 1 ~2~2-Tetrachloroethane UJ (all non-detects) 

TRIP BLANK 1 I 1 ~2~2-Tetrachloroethane UJ (all non-detects) p 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Laboratory control samples 
(%R) 

Volatiles - Laboratory Blank Data Qualification Summary - SDG 460-124871-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-124871-1 

No Sample Data Qualified in this SDG 

7 
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LDC#: 37802A1 VALIDATION COMPLETENESS WORKSHEET Date: I Jt. j 7 
Page:_/ of_/ 

Reviewer: !? 
2nd Reviewer: o---::= 

SDG #: 460-124871-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatian A[ea 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 

-, 
1 

~o/ 
2 

3 ' 

4 ' 
5 

6 

7 

8 

lo 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-033-GW 

TRIP BLANK 

CFMW-033-GWMS 

CFMW-033-GWMSD 

Notes: 

I I 
AtA 

A 
A t.:>"' 0 /o 
6w 
b. 

['ly? T\0 :::. 

~v.J 

f1 ~A 
,svJ \...C!./~ 

tJ 

6. 
b. 

A 
~ 

A 

NO= No compounds detected 
R = Rinsate · 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37802A 1 W.wpd 1 

Comments 

hv 

~ 

6\~J~ 

D = Duplicate 
TB = Trip blank 

(r-
I 

EB = Equipment blank 

LabiD 

460-124871-1 

460-124871-5 

460-124871-1MS 

460-124871-1MSD 

\e.A .!!!=- w 
(!cAj <6:. ~ 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/06/16 

Water 12/06/16 

Water 12/06/16 

Water 12/06/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ,:: 
0.05? 

in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation leteness worksheet. 

Level IV checklist_8260B_rev01.wpd 

Page:~of~ 
Reviewer: .r -J 

2nd Reviewer: ~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a MS/MSD ana of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be 

Level IV checklist_8260B_rev01.wpd 
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Reviewer: r-J 

2nd Reviewer: ~ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
A. Chloromethane AA. T etrachloroethene AAA. 1,3,5-Trimethylbenzene AJlAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane 66. 1,1 ,2,2-Tetrachloroethane 688. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 61. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene DOD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol D1. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1 ,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK Trichlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene llll. Ethyl ether l1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1, 1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R 1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. a-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TIT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1, 1, 1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene vvw. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether ~· cis-1 ,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

, Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_long list.wpd 



LDC#: 67k02 ~ / 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ w. - -

Y tNJN/A WW""IV """'II IULJ' WWILIIIII t.II\J YUII\,AULIVII VIII.WJJ(;A. VI ~'-V /Vi..': 

Finding %0 
# Date Standard 10 Compound (Limit: <20.0%) Associated Samples 

I+ I "h'/llo I \u./-5 
I tv\"" I 

2.. Co~ "l-

I 
A.\\ 

e:>os~ 

ICVvoa.wpd 

I 

I' / 
Page: __ of_ 

Reviewer: FT 
2nd Reviewer: .s .___ 

Qualifications 

~-+J.JX/A NO 
I 



LDC #: 87~0?--?9-) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

............ 

y f* N/A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y (NIN/A vv~r~ au "'lou e:mu 1"\1"\rs wn.mn me vauuauon c;mena or <LU "'loU ana >u.uo ~~r- r 

Finding %0 Finding RRF 
# Date Standard ID Com_Qound (limit: <20.0%) (limit: >0.05) 

t \lo I ,o h "' te-\/S-. .l ~~ ~'llP ~ _1'·0 
+ D '-1·~ 
+ ~~ ~~.9 

+ TT\ ~O·J.\ 
I- GQQ.s. zra. \ 
- s~ ?_1.4 

'f1 ..b.L .,"1__ - I ' -- ~ 
./J - ., - , ... , ... --·-

CONCAL.wpd 

Associated Samples 

~1 ,v\e, a+·t,t7- ~0 -a~~ 

II 

"' 

/ / 
Page: __ of __ 

Reviewer:_F=--T..:.--__ 
2nd Reviewer: Q. 

Qualifications 

~- j+~/A ~~ 

~I 
!lro ( ~~p... 

~ 



LDC#: 37Bo~A J 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Spikes 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_uf~ 
Reviewer: ____ FT-'----

2nd Reviewer: ~ 

( ~ Were all surrogate %R within QC limits? 
~ If the percent recovery (%R) for one or more surrogates was out of QC limits, was a reanalysis performed to confirm samples with %R out of outside 

of criteria? 

:H ~~mnl~ In "" Ol." ·{I imitc::\ "·--I!L! ,. 

vfM I \~4 _<1d--,~-, >I 1-~/f (~9) 

( ) E I - •• ••• I - : ~I - H n~ I 

I I I : ; 

I I I I : : 

I I I I : : I 

I I I I ; ; I 
SMC1 (TOL) =Toluene-dB 
SMC2 (BFB) = Bromofluorobenzene 
SMC3 (DCE) = 1 ,2-Dichloroethane-d4 
SMC4 (DFM) = Dibromofluoromethane 

SURwpd 



LDC#: ~::;.eo~A I 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
----- -- --- - -·-·· ---

Y AJMIA Were the LCS percent recoveries (%~and relative _gercent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

t...C~ &.t<PO- P>~ &9 < 74-1:2-y ( ) ( ) '2. I Me> 'flo~- L\ o e -s t s-
'\Of)~4~ ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( } ( ) 

( l ( ) ( ) 

( ) ( ) ( ) 

( ) i ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 

Page: _!of __ / 

Reviewer: --'-F.......;.T~--
2nd Reviewer: ~ 

Qualifications 

)1 .. /u~ 1 f:> ( ~0) . I 
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LDC#: 07~0~~ j 

METHOD: GCMS 8260 8 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f_/ 
Reviewer: FT 

2nd Reviewer: C2.A....._ _ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 1 00 * (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 00/400 std) 

I CAL 11/11/2016 M 0.3048 

GCMS8 c 0.3511 

cc 1.6119 

JJJ 1.4869 

Where: 

Recalculated 

(RRF 20/1 00/400 std) 

0.3048 

0.3511 

1.6119 

1.4869 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3177 0.3177 14.8 

0.3377 0.3377 4.4 

1.6655 1.6655 11.4 

1.4454 1.4454 9.0 

--

Recalculated 

%RSD 

14.8 

4.4 

11.4 

9.0 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

111116 08 



LDC #: 6 JJro;;-~ / VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: o..__ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax){C,s)/{A,s)(CJ 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~= Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis ::; Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Compound. (Reference internal Standard) (initial} (CC) (CC) 

1 {.cA} \1.3 L \2./2-ll lo f..l\ (JS1) 0. ~117 Or ";o$l1 o. :,o~ 
j'f,:z.O Q cY (IS2) o.-?'317 0 .~<1<::>~ D. ~,09 

(!C_ (IS3) \ · io (pSS" '· s ..,, (.<;=t-1 

.J~ ~ (IS4) l·'t~~ t,StJO \·~0 

<ISS) 

2 
(!.Q..,\j tO?>? \:2-[1 O\\la (IS1) {). ~~9~ o.;l-994 

~J..\~'-4\o (IS2) O.fO+~ 0 . 'tt>14 
(IS3) ,.~-:re ' • ?>1--CO 

.. I/ (IS4) ,v ,.;;~ I·?~?;-

(ISS) 

3 

I I 4 I I l IE31 t 

CON CAL 4JS. WPD 

Reported Recalculated 
%D %0 

~-9 3~ 

\S. f? IC.fJ 
5"·~ S.3 
~.co 3~ 

q.&; ~, (e, 

\9 .<=) l 'f .. ; 
,:t,~ rt~3 
1-·7 4-1 

. 

II 
l l II 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: __ ~_...:;/ 
c7 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

l ID f=t l Samp,e 

Surrogate 
Spiked 

Dibromofluoromethane 9).0 
1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene .. I/ 

I ID Sampe 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

r ro Samp1e : -

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane·d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromof!uorobenzene 

I ID Sampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-d8 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

fo1-. 1 ,.,~ 

r;~.~ \' "2.; 

50.0 \() 0 
b\·'f p ... '? 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

\34- f) 

lf'V' 
1oO 
1 ,..? I./ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: B 7 ~ 0?--A- I VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 
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Reviewer: FT 
2nd Reviewer: g ---

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (o/oR) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00 * (SSG - SC)/SA 

RPD = I MSC - MSC I * 2/{MSC + MSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD sample: 2-\- ~ ---------------------

SC = Sample concentration· 

MSDC = Matrix spike duplicate concentration 

I I MSlMSQ I 
Compound Percent Recove Percent Recove I RPD I 

:~1J.}~~;~~~~¥~f~j)(~~~tJ~~~~~~l~~~~~~Jf¥ -----· I Rpnartpd_L:r_alc_ II RPnnrtPrl I RAr~lr II o~-~~~~ I O---•-··•-~-J' 
-- ~~---------~~--

11, 1-Dichloroethene ':20 :o I -;U;l • 0 ~0 

Trichloroethene 

Benzene 

Toluene 

Chlorobenzene IL II I; 

;L\. 0 

UJ.f 

l '"''~ 
,,~,_ 

14·"? 

1:\~'1 
11~. b 

1:1 
~,tO.~ 

l4.~ 

1<1. l 

14.4 

10 5"' I tos- _te?-'1 107 7.- I ~ 

10 ~ I \0} lo ' IO I ,...._ 1 r 

1' I 17 ,4 91 1 I ·1 

90 ~~ 4s- 'lS' 
or1 91 91 i7 0 t) 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCALC.WPD 
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METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 
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Reviewer: ___£I 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCSID: L~~ 4L10- 406~GoJ. 

- -- -- I 

~
ike ~-- Compound .. . . dTt ) 

~:~j~f.t~W~it~~t~l~~~t~tt~~t~~~~l~~~i' LCSD 

Spiked Sample ,.. 

{~91~1 

I 1 cs II 1 csn II 'cs11 csn I 
I Percent Recovery II Percent Recovery IC RPD I 

LCS I LCSD 
\. I Reported I Recalc. II R~QQ[f:~~L [ Recalc. ~ll_ Reported I Recalculated I 

1, 1-Dichloroethene ~~ I \-J ~ 

Trichloroethane 

\0 LJ 

I 
to± 

9/ 9 LL_ \9·~ 

:z.a,~ I ...._, 0... 

Benzene 'U), I IO u toO ~ 
Toluene 1~.~ ~ ,~ 

/ 

Chlorobenzene II ~ lJ I ~~ l ~I 4- I '~ ~~ 'f1 tvPt-

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



LDC #: 2-> J 0 0 ""2-A \ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 
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Reviewer: FT 
2nd reviewer: G~ 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 

1_:_~__:.....::N=IA....:.... Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = 1&llisHDF} Example: 
<As)(RRF)(V0 )(%S) 

Sample 1.0. L~ 4£oo -;-- LtoS ~ ~: <!_C/ Ax = Area of the characteristic ion (EICP) for the 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Is = Amount of internal standard added in nanograms Cone.= ( l <? \ o~'e)l ( SLJ.V H } 
(ng) (~1...\0'ilei ( \·t.-(a~) ( ) ( ) 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
t~·9 ~d- fL or grams (g). 

Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

-

RECALC.1 SB.wpd 



LDC Report# 37802A2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 12, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group {SDG): 460-124871-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-033-GW 460-124871-1 Water 12/06/16 
CFMW-033-GWMS 460-124871-1 MS Water 12/06/16 
CFMW-033-GWMSD 460-124871-1 MSD Water 12/06/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37802A2A_RA4.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratorY used a calibration curve to evaluate the compounds, all 
coefficients of determination (,-2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samj)les Flag AorP 

12/09/16 2,2'-0xybis(1-chloropropane) 20.3 All samples in SDG UJ (all non-detects) A 
3&4-Methylphenol 20.2 460-124871-1 UJ (all non-detects) 
4-Nitrophenol 20.8 

12/09/16 Hexachlorocyclopentadiene 39.0 All samples in SDG NA -
460-124871-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

CFMW-033-GWMS/MSD 2-Methylphenol 41 (43-80) - UJ (all non-detects) A 
(CFMW-033-GW) Bis(2-chloroethyl) ether 62 (63-106) - UJ (all non-detects) 

Chrysene 71 (73-121) - UJ (all non-detects) 

CFMW-033-GWMS/MSD Hexachlorocyclopentadiene - 104 (18-99) NA -
(CFMW-033-GW) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

Associated 
LCSID Compound %R (Limits) Samples Flag AorP 

LCS 460-408513 2-Methylphenol 39 (43-80) All samples in SDG UJ (all non-detects) p 
Bis(2-chloroethyl) ether 58 (63-106) 460-124871-1 UJ (all non-detects) 
Chrysene 71 (73-121) UJ (all non-detects) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, MS/MSD %R, and LCS %R, data were qualified as 
estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-124871-1 

I Sam~le I Com~ound I Flag I AorP 

CFMW-033-GW 2,2'-0xybis(1-chloropropane) UJ (all non-detects) A 
3&4-Methylphenol UJ (all non-detects) 
4-Nitrophenol 

CFMW-033-GW 2-Methylphenol UJ (all non-detects) A 
Bis(2-chloroethyl) ether UJ (all non-detects) 
Chrysene UJ (all non-detects) 

CFMW-033-GW 2-Methylphenol UJ (all non-detects) p 
Bis(2-chloroethyl) ether UJ (all non-detects) 
Chrysene UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Matrix spike/Matrix spike 
duplicate (%R) 

Laboratory control samples 
(%R) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-124871-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-124871-1 

No Sample Data Qualified in this SDG 
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LDC #: 37802A2a 

SDG #: 460-124871-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: I /6 /; '7 
Page:_Lof l 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

R 

I llalidatiao A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-033-GW 

CFMW-033-GWMS 

CFMW-033-GWMSD 

Notes· 

I I 
A tb.. 

b. 
AtA o(o ~0 

..!>W 
b... 

N 
A 

0vJ 
,!)\.A.) \...c./::> 

N 
b. 

A 
A 

b.. 
~ 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37802A2aW.wpd 1 

Cammeots 

~ ")..()I {::v--

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-124871-1 

460-124871-1 MS 

460-124871-1 MSD 

leA t= ~0 

c_oJ .?w -

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/06/16 

Water 12/06/16 

Water 12/06/16 
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LDC#: VALIDATION FINDINGS CHECKLIST 

EPA SW 846 Method 

Was a laborato blank associated with 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com worksheet. 

Were all su within QC limits? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
reana 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 
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Reviewer: F7 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be 

Level IV Checklist_8270D_rev01.wpd 

Page: 1-- of -z..... 
Reviewer: f:1 . 

2nd Reviewer: ~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-Dichlorobenzene DO. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd}pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU. Benzo(b)thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WVV. 1,2,4,5 -Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW. Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene zzzz. Z1. 

COMPNDL_SVOA long list.wpd 



LOG#: 37-9 0 2- ~d.~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

-¥;N INiA 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

y INl N/A were au u;ou ana KKrs w1tn1n tne vauaatJon cntena ot <20 %LJ ana ~0.05 KKF? 

Finding %0 Finding RRF 
# Date Standard 10 Compound {Limit: <20.0%) (Limit: >0.05) 

\J.(9JllP ~lo- M.Z..'?lt,t>Bt \-\ '2...0, '":2:> 

- ooy ..;- s-ss.~ ~ .. -z.....-

T ;< ~.0 
-... :ti 2fj, c.£ 

CONCAL.wpd 
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Reviewer: FT 
2nd Reviewer: ~ 

Associated Samples Qualifications 

A\\ J -_L lAJ/-" Ny? 
t; 

l _Ji- ~/A 
.v 1-lt.U/A 



LDC #: 6T130:Z. Adq_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

I 7 
Page: __ of __ 

Reviewer: __ FT _ 
2nd Reviewer: g .............__ 

~~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
liP N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
Q associated MS/MSD. Soil/ Water. 

N N/A Was a MS/MSD analyzed every 20 samples of each matrix? 
YrN N/A Were the MS/MSD _Qercent recoveries _(%Rl and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSD ID Compound %R (Limitsl %R (Limits) RPD (Limits) Associated Samples Qualifications 

2-\ ~ (:f '+\ ( t\b-~0) ( ) ( ) ~l J" /v.,~/A }'lv? 
~ (p?. ( (p 3-\0 (a ( ) ( ) 

000 11 ( 1 '3-\l.- \> ( ) .l/ 
J( ( ) \04 < \S- 9QP ( ) u jt-~/A 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



LDC #: ~ J .COo?-' Ad CL. 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

/P~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
LV ~/A Was a LCS required? 
Y/A Were the LCS/LCSD percent recovenes (%R) and the relat1ve percent differences (RPD) w1th1n the QC llm1ts? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limitsl %R_1Limits) RPD (Limits) Associated Sam_Qies 

\..C>.:> ~(p 0 - G ~9 < ct-~-eu ( ) ( ) A. t) 

'-l08~\'? e ~ < (p~ .. ,o~ ( ) ( ) , 
\?0\) ,, ( _]_3-Jll ( ) ( ) .!; 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( J ( ) ( ) 

LCSLCSD.wpd 
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LDC #: ~ 'l eo~ A 2 ~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f / 

Reviewer: FT 

2nd Reviewer: ~ -

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard 10 Date Compound 

I CAL 12/2/2016 A 

gcms6 s 
DO 

uu 
DOD 

Ill 

Reported 

(RRF10 std) 

2.1672 

0.9169 

1.5459 

0.8865 

0.8861 

0.9789 

Where: 

Recalculated 

(RRF10 std) 

2.1672 

0.9169 

1.5459 

0.8865 

0.8861 

0.9789 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.9958 1.9958 14.7 

1.0463 1.0463 19.8 

1.6628 1.6628 16.4 

0.9847 0.9847 16.7 

0.9716 0.9716 10.9 

0.9908 0.9908 6.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

14.7 

19.8 

16.4 

16.7 

10.9 

6.8 



LDC #: ~ TCOO~ A~CL VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

2nd Reviewer: 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC} ~CC) 

1 t.c.AJfe, rl-j ~)\~ A (1st IS) J~~ '5"0 \. ~ '2>(.p ,.~?~ 

t:l 0&.\q- 5 (2nd IS) J.i7y":, o.&1ll-- O.Y11Y 
t-'\'2.?Jlo00 0 oo (3'd IS) \· h c,,_~ f\ ". i i =f er.s ()_c:t J ·Sb9 

lA'-1 (4th IS) (:), '1JJ641 0·~1,!1 0.\€1,4 
000 (5th IS) 0. 91 \(a 0. 1{c;z"1 0 0.~&10 
Iri _(6th ISl 0 .9~1()~ I· t>Cp1 (·O(pj 

2 _(1st lS_l 

(2nd IS) 

(3'd IS) 

(4th IS) 

(5th IS) 

(6th IS) 

3 _1_1..§1. IS) 

(2nd IS) 

(3"' IS) 

(4th IS) 

(5th IS) 

_(6th IS_l 

II Reported I Recalculated I 
II 

%0 
I 

%0 
I 

~· L) 'i·O 
J~./ t(p7 

~ ~·'-' 9-~ 
,o.1 lO:'J 
~.-, 'i·7 
--,.~ _:l_._l_Ll_ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: .31 ~ cb ~ Ad--ca.... VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: d2 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

s I ID ample ~' 
Surrogate 

Spiked 

Nitrobenzene-d5 \0.0 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4, 6-Tribromophenol ,J 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ampe : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

1-1~ 16 
1.oq 10 
~.lot, ~\ 

2.. 0~ ~' 
2>A ~ 2JS" 

~-6~ ~[p 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

1~ 0 

10 
K1 
.,..., 

..3!> 
~lt, 

' I 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3TS o~Ad--~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer: ,3---

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00 * (SSC - SC)/SA 

RPD = I MSC - MSC I * 2/(MSC + MSDC) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: _ __!2.:::::.._4-;:!;__~~------

I I 
Spike Spiked Sample 
Added C7n:nt{~on 

Compound ( "' ) 
' ,, 

' '" "''''•~w~ ------
Phenol S>1'J. tJ tJO \~-fa ~,.l? 

N-Nitroso-di-n-propylamine S7A 5"~ .(., 

4-Chloro-3-meth I henol 4fo.(o S:J-.5' 

Acena hthene a;~.~ (o"q .{p 

Pentachloro henol \{p0 P·L.\ ?? 

Pyrene ~.0 !;~·~ L,<-..~ 

SC = Sample concentation 

MSDC =Matrix spike duplicate concentration 

I l\IISlMSD I 

Percent Recove Percent Recove I RPD I 

~ ~ 2.(p ~(,p 7 1 
~c; ~·~ "1 Co l,o ~ 

"' &,) fo{, ~b )( X 
1 1~ &2- <6r ,-u lD 
It 17 ~} ~; -r 
"14 1~ !>3 ~~ n " 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: o""t-8o.,_..A~, VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \A6 !}teo- 4oe 5l?.> 

I Com~und I 

Spike Spike I I es II -I esc II 
Ad~,d Concen~~on I II II ( vt~ \.,-- ) ( ~'3 ) Percent Recove!1 Percent Recove!1 - J 

I_CS 1 csn tr.s 1 csn .... _. 
~1011'::1111' .... -' ~or<> II' -

Phenol ~0 Nb. U). ~ tJ~ ')..(p ~(, 

N-Nitroso-di-n-propylamine it 4b· )( ~~ s~ 
4-Chloro-3-methylphenol ~v.o ~O.'b ~?> ~~ 

.~ r;1. l ,, 1] / 
/ 

Acenaphthene 

Pentachlorophenol n,o t~4 17 17 / 
~9!·' 14 v 

Pyrene ~ ,v 'I I 1'-1 N~ 
/ 

1 CSLI esc I 
RPD I 

_, .... -' 

__.... 
~-

~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of_the recalculated results. 

LCSCLC.wpd 



LDC#: ~1-'0o~ ~.2~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Reviewer: FT "' 
2nd reviewer: ~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AJ(IJ(Vt)(DF)(2. 0) Example: 
(As)(RRF)(Vo)(Vi)(%S) 

Ax = Area of the characteristic ion (EICP) for the Sample I.D. l::c!)::;1 %<?"" t.to es r~ A 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Ci.) c~l(\ooo) Is = Amount of internal standard added in nanograms (ng) Cone.= \~i~~r 
vo = Volume or weight of sample extract in milliliters (ml) or 'A ~l.o Cil9-?;> C\.ctq5B) (?.ro 

grams (g). 

v, = Volume of extract injected in microliters (ul) = 

\A~ }v VI = Volume of the concentrated extract in microliters (ul) 2o.(p 

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 37802A4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: January 13, 2017 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group {SDG): 460-124871-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-033-GWF 460-124871-1 F Water 12/06/16 
CFMW-056a-GWF 460-124871-2 F Water 12/06/16 
CFMW-EB 1 0-AQ 460-124871-3 Water 12/06/16 
CFMW-DUP4-GWF 460-124871-4F Water 12/06/16 
CFMW-033-GWFMS 460-124871-1 FMS Water 12/06/16 
CFMW-033-GWFDUP 460-124871-1 FDUP Water 12/06/16 

Samples appended with F were analyzed for dissolved metals 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB10-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB10-AQ 12/06116 Calcium 402 ug/L No associated samples in 
Sodium 386 ug/L this SDG 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-033-GWFMS, no data were qualified for Calcium and Sodium percent 
recoveries (%R) outside the QC limits since the parent sample results were greater than 
4X the spike concentration. Relative percent differences (RPD) were within QC limits. 

4 
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VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits with the following exceptions: 

Associated 
Diluted Sample Analyte %0 (Limits} Samples Flag AorP 

CFMW-033-GWF Magnesium 24 (S10) CFMW-033-GWF J (all detects) A 
CFMW-056a-GWF 
CFMW-DUP4-GWF 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFMW-056a-GWF and CFMW-DUP4-GWF were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ug/L} 

Analyte CFMW-056a-GWF CFMW-DUP4-GWF RPD (Limits) Flag AorP 

Aluminum 21.4 24.6 14 (S30) - -

Arsenic 2.2 2.3 4 (S30) - -

Barium 111 116 4 (S30) - -

Calcium 26400 27000 2 (S30) - -

Magnesium 10400 10800 4 (S30) - -

Manganese 241 248 3 (S30) - -

Potassium 6160 6500 5 (S30) - -

Sodium 18300 18200 1 (S30) - -

5 
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XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to serial dilution %0, data were qualified as estimated in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37802A4A_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-124871-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFMW-033-GWF Magnesium J (all detects) A Serial Dilution (%D) 
CFMW-056a-GWF 
CFMW-DUP4-GWF 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-124871-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-124871-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37802A4a 

SDG #: 460-124871-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Gissoi'IOQ Metals (EPA SW 846 Method 6020A/7470A) 

~0 

Date: \\\ol \)t) 
Page:_! of_f_ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1LI. 

I ~alidatiao Ama I I Cammeots 

Sample receipt/Technical holding times ~ \2.-\~\\'0 
ICP/MS Tune ~ 
Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()\/~r~ll " nf n~t~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksh~ 
~=- '\?\Ssd 

Client ID 

CFMW-033-GW ~ 

CFMW-056a-GW f 
CFMW-EB10-AQ 

CFMW-DUP4-GW 'f= 

CFMW-033-G~S f '"t;. 0 

CFMW-033-G~DUP 

~ 
gw -c~-=- c~ 

~ K.~~c~-= La... , J..J~ 1 ~~ 

~ bCR 
~ Ss;;_\i!._= (_~ 

~ LC~ 

S\AJ \="v =- (L-, ~ 
p:..... 
~~ 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

~\\ 
~ 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-124871-1 F 
460-124871-2 ~ 

460-124871-3 

460-124871-4 ~ 
'f:1- )'0 

460-124871-fMs 
~ 

460-124871-1 DUP 

__ ... 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/06/16 

Water 12/06/16 

Water 12/06/16 

Water 12/06/16 

Water 12/06/16 

Water 12/06/16 

I 

,/ 

Notes: __________________________________________________________________________________ __ 

L:\Roux Associates\Columbia Falls\37802A4aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 

Cooler temperature criteria was met. 
/ 

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? r 

Were %RSD of isotopes in the tuning solution ~5%? 
,... 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? ..-

Were the proper number of standards used? r 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- r 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? ~ 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 
...-

Were ICP interference check samples performed daily? 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? ,-

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 

""" MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
/ waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were~ 5X the RL, including when only one of the duplicate 
samQie values were < 5X the RL. 

V~Laboratorvconuolsamples 

Was an LCS anaylzed for this SDG? 
/ 

-Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 

within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_201 o.wpd version 1.0 

NA 

Page:_lof"Z.. 
Reviewer: ;::.s'S) 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis performed? / 

IX ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
I (ICP)/>1 OOX the MDL(ICP/MS)? 

/" 

Were all percent differences (%Ds) < 10%? 
,..... 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to gualifv the data. 

X Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
/ to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. 
/ 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

/ 
Target analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

Page:.Z..ofL 
Reviewer: 6'0 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:__lof~ 
Reviewer: ~~ 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

.... • 1n MatriY Taraet An ... ,.,.,.. List lTAL\ 

\- t\- w il\~;£~{;;:~'£-;;£j~(~~~~ ,JW.i<:£2},Q~;{W,yQ , b, As Ba; Be, d, Ca, Cr o, Cu Fe 'Pb, Mn Hg, i, ~}. a 'r V, Zn, Mo, B, Sn, Ti, 
'-"\...../"'-"' '--""-~- -....- \,_./ - '--"" ............... \...._.../'--""' ..._....- '-"' '--""'-~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

flc.:-_ ~-\o lA_) /AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, z;vMo, B, Sn, Ti, -AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag_, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg_, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag_, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg_, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An.,.luc.ic. 1" 1 ..1 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

r,!='AA AI ~h A~ R~ Be_ _Cd r.~ _Cr_ _Cn C1 I=' A Ph 1\lln 1\lln Hn 1\li I< ~A An f\b Tl V 7n 1\lln R Sn Ti 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



LDC #: 37802A4a VALIDATION FINDINGS WORKSHEET 
Field Blanks 

METHOD: Trace Metals (EPA Method 200.71200.8) 

Field Blank I Rinsate I Other· 

Identification 

on Limit I No Qual. 

Ca 402 4020 

Na 386 3860 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37802A4aFB. wpd 

Page:_i_ot__i_ 

Reviewer: ~~ 
2nd Reviewer:--"9~=-.............._ 



LDC #: 37802A4a VALIDATION FINDINGS WORKSHEET 
ICP Serial Dilution 

METHOD: Trace Metals (EPA SW 846 Method 6010C/6020A/74718) 

. .., ......... 

Y(N.kNIA 
Y7N)N/A 
'fjEL IV ONLY: 

N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

~ n;l,•+oti ~~rnnlo In M~+riv An~ I"+"" %n1L imitc:\ a ... . 
1 w Mg 24 1-2,4 

Comments: ~~ ~ A:7)$QL<;:~~ 

37802A4aSER. wpd 

Page:_\_of~ 
Reviewer: 0S2 

2nd Reviewer: ~ 

"" ... ..,, 
J/UJ/A (det) 



LDC#: 37802A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

ETHOD: Metals (EPA Method 601 08/7000) 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (ug/L) 

Analyte 2 4 

Aluminum 21.4 24.6 

Arsenic 2.2 2.3 

Barium 111 116 

Calcium 26400 27000 

Magnesium 10400 10800 

Manganese 241 248 

Potassium 6160 6500 

Sodium 18300 18200 

Page:_lof_l_ 
Reviewer:_~2._ / 

2nd Reviewer:~ 

RPD Qual. 
(:s:30) (Parent Only) 

14 

4 

4 

2 

4 

3 

5 

1 

\\LDCFILESERVER\Valrdatron\FIELD 
DUPLICATES\FD_inorganic\37802A4a.wpd 



LDC #: ~~~a.. VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

~ 
Z\'._~U:. 

~ 
\B~~ 

%~-~~~ 
c..c.....J 
\6-~~ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) MV\ ~~' ·~'-- ~~'-.)~\.\.-- \Gct.%~ 
'"' "'-..) 

CVAA (Initial calibration) W-e\ S~\0?-~<--- ~ ~'- \_02..~/..~ 
·--' '-J "'-.J 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) 't--)\ 4~~ -~'- ~<:) ~'- \'0-o%~ 
~ '....) 

CVAA (Contining calibration) 
~ ~'~~~'- ~ u::t\'- \.0\o~~~ 

"--..j ~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eeeod:ed 

%R 

\a-9_ "/. ~ 

\a2Y~~ 

\co-r~~ 

~0":)'1;::.~ 

I 

Page:__iofl 

Reviewer: '0'5'::> 
2nd Reviewer: ~ 

Acceptable 
(Y/N) 

~ 
1 

~ 

~ 

Comments: ____________________________________________________________________________________________________________ __ 

calclc.4sw. wpd 



LDC #: 3\'6CS7~~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_lof~ 
Reviewer: :;:s~::::; 

2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D! x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D =!I-S DR! X 100 
I 

Sample ID 

5C-~ ~~ 
LZ..:.o~ 

u:_~ 

\:~'--~\ 

'\-'\S 
'2-Z-----~ () 

'\)\..1\? 
-z:z.:: ... ~~ 
~~ 
"'2... b---o 0 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II 
Type of Analysis Element (units) 

ICP interference check 1\~ \ob~v~'-

Laboratory control sample ~ 0 f\_~' \,.)""\ \ '--
~ 

Matrix spike 

~ 
(SSR-SR) 

q~~'-
Duplicate 

~ \! 'S 5\. vo.,.\ "'--" 
~ 

ICP serial dilution 
"-C\. \~~~.._,)~'-

Comments: 4 ~~ 
~ 

TOTCLC.4SW 

True I D I SDR (units) 

too~'-
"'-I 

l \.;)~ \,_. 
..._ 

\0 \.)~\.._. 

\-rz3~~'-
'-..,....) 

\S\oa\J u~'-

I eecalc••lated I 
I %RIRPDI%D I 

\~l··~.~ 

~~~~0~ 

C\\Qf:?-

z.ofo~Q 

-z2%~~ 

Acceptable 
%RI RPDI %0 (YIN) 

\'J\ Qf-o~ ~ 
~'4,a/oS?- l 

C\_\QI~ ~ 

c<fc~ \ 
~~ 

z~~lov 
'--!.1 

-



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_\_of~ 
Reviewer: :Ss::> 

2nd reviewer:~ 

ase see qualifications below for all questions answered "N ... Not applicable questions are identified as "N/N'. 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? t9 N N/A Are all detection limits below the CRDL? 

Detected analyte results for ___ G....:;~=-:J.....,e..__~;,..._a.....__..:.., _________ were recalculated and verified using the following 
equation: 

Concentration = 

RD = 
FV = 
ln. Vol. = 
Oil 

# 

(RD){F\I)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample 10 

\ 

2.. 

3 
~ 

Recalculation: \<!,. -;,~'-"l'L = ~ ~'-

'S?Q-.=:.\~~ _c~~ ~'-
'=> \\-;..z_ 

Reported Calculated 
Concentration Concentration Acceptable 

Analyte t'-\2..\ \_,) ('-l'.?.l\..._.) (Y/N) 

~ 
""'-l ,-u_ ..... _'\ \'\?-

CA._ '2-Co~ ~co \ 
~ ~ ~ \ 
\1 "Z... .l/) ~,\a ~ 

Note: _______________________________________________________________________ __ 

RECALC.4SW 



LDC Report# 37802A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 12, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-124871-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-033-GW 460-124871-1 Water 12/06/16 
CFMW-056a-GW 460-124871-2 Water 12/06/16 
CFMW-EB10-AQ 460-124871-3 Water 12/06/16 
CFMW-DUP4-GW 460-124871-4 Water 12/06/16 
CFMW-033-GWMS 460-124871-1 MS Water 12/06/16 
CFMW-033-GWMSD 460-124871-1 MSD Water 12/06/16 
CFMW-033-GWDUP 460-124871-1 DUP Water 12/06/16 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37802A6_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

I Sample I Analyte I Finding I Criteria I 
CFMW-033-GW Total dissolved solids The daily balance check for The balance check should be performed 
CFMW-056a-GW Total suspended solids was not performed. before daily use to verify calibration. 
CFMW-DUP4-GW 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB 1 0-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB1 0-AQ 12/06/16 Chloride 202 ug/L No associated samples in 
Sulfate 821 ug/L this SDG 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

4 
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Spike ID MS (o/oR) MSD (o/oR) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFMW-033-GWMS/MSD Fluoride 86 (90-110) 82 (90-110) J- (all detects) A 
(CFMW-033-GW UJ (all non-detects) 
CFMW-056a-GW Orthophosphate as P 51 (90-110) 57 (90-110) J- (all detects) 
CFMW-DUP4-GW) UJ (all non-detects) 

CFMW-033-GWMS/MSD Sulfate 75(90-110) 176 (90-11 0) J (all detects) A 
(CFMW-033-GW 
CFMW-056a-GW 
CFMW-DUP4-GW) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Ana~y_te (Limits) Flag AorP 

CFMW-033-GWMS/MSD Sulfate 27 (:::;20) J (all detects) A 
(CFMW-033-GW 
CFMW-056a-GW 
CFMW-DUP4-GW) 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFMW-056a-GW and CFMW-DUP4-GW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFMW-056a-GW CFMW-DUP4-GW RPD (Limits) Flag A or P 

Total cyanide 3.3 ug/L 2.0U ug/L 49 (::;30) J (all detects) A 
UJ (all non-detects) 

Ammonia 117 ug/L 89.0 ug/L 27 (::;30) - -

5 
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Concentration 

Analyte CFMW-056a-GW CFMW-DUP4-GW RPD (Limits} Flag AorP 

Hardness 124000 ug/L 116000 ug/L 7 (S30) - -

Alkalinity 121000 ug/L 125000 ug/L 3 (S30) - -

Total dissolved solids 179 mg/L 163 mg/L 9 (S30) - -

Total suspended solids 224 mg/L 140 mg/L 46 (S30) J (all detects) A 

Fluoride 400 ug/L 394 ug/L 2 (S30) - -

Sulfate 3470 ug/L 3360 ug/L 3 (S30) - -

Chloride 21700 ug/L 21600 ug/L 0 (S30) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and RPD and field duplicate RPD, data were qualified as 
estimated in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-124871-1 

I Samf!le I Anal):te I Flag I AorP I Reason 

CFMW-033-GW Fluoride J- (all detects) A Matrix spike/Matrix spike 
CFMW-056a-GW UJ (all non-detects) duplicate (%R) 
CFMW-DUP4-GW Orthophosphate as P J- (all detects) 

UJ (all non-detects) 

CFMW-033-GW Sulfate J (all detects) A Matrix spike/Matrix spike 
CFMW-056a-GW duplicate (%R) (RPD) 
CFMW-DUP4-GW 

CFMW-056a-GW Total cyanide J (all detects) A Field duplicates (RPD) 
CFMW-DUP4-GW UJ (all non-detects) 

CFMW-056a-GW Total suspended solids J (all detects) A Field duplicates (RPD) 
CFMW-DUP4-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-124871-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-124871-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37802A6 

SDG #: 460-124871-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

"J9 

Date: \ \\e>\\\ 

Page:_\of_l 
Reviewer: Z'§"> 

2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammonia-)((EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitr!te/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioo A[ea I I Commeots 

I. Sample receipt/Technical holding times ~ \. 2\ \a\\ 'y:) 

II Initial calibration ~ 
Ill. Calibration verification 10~ 
IV Laboratory Blanks ~ 
v Field blanks ~V-..J E~-=-C~ 

VI. Matrix Spike/Matrix Spike Duplicates <:::..~~ ~~-- ( ~~'-0'"') 

~ ~& 
/ 

VII. Duplicate sample analysis 

VIII. Laboratory control samples ~ LC-~~~ 2:::>~ 
IX. Field duplicates _<j~ F"O=C--z_ .. ~ 

.~ 
I 

X. Sample result verification 

XI ()vAr:::all nf rl:::at:::a ~ 

Note: A = Acceptable ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

11'\ 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-033-GW 

CFMW-056a-GW 

CFMW-EB 1 0-AQ 

CFMW-DUP4-GW 

CFMW-033-GWMS Li~ 

CFMW-033-GWMSD \ 
CFMW-033-GWDUP ~ 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-124871-1 Water 12/06/16 

460-124871-2 Water 12/06/16 

460-124871-3 Water 12/06/16 

460-124871-4 Water 12/06/16 

'?::J;fD ~o ~~~l. 1-J\:\.~ ~ 460-124871-1 MS Water 12/06/16 

~ ~ ~ ~ 460-124871-1 MSD Water 12/06/16 

c\ ~~~~ \~c., 460-124871-1 DUP Water 12/06/16 
I I 

I 

,, 

Notes: ________________________________________________________________________________________________________________________________________________________________________ ___ 
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LDC#: ':>1~~ VALIDATION FINDINGS CHECKLIST 

M h d et 0 :lnorganics (EPA Metho~~'()" 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. 
...--

II. Calibration 

Were all instruments calibrated daily, each set-up time? 
r-

Were the ~roper number of standards used? 
_,.,.-

Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / limits? 

Were titrant checks performed as required? (Level IV only) / 

Were balance checks performed as required? (Level IV only) 
/ 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or r' 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
•'/ waters and ~ 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) 

was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? 
/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? / 

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC-EPA_2010.wpd version 1.0 

Page:_l_of~ 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC#: 3;~~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? 
/ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 
/ 

X. Field blanks 

Field blanks were identified in this SDG. 
,-

/ 
Target analytes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 

NA 

Page:2._.of ·z_ 
Reviewer:~~ 

2nd Reviewer:~ 

Findings/Comments 



DLDC #: \l \.~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

~ ·• 1n - .... 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: ~ 

\ -2-,~ pH foJ)(di/F~o~ { N'g)(§o}6-P'o~£NjN"HJTKN Toe cr6+ c1o4C \~o..~s;J( -rs~ 
~ \J'-' \. ' / ~ ~- \_..../ ' / -

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

~ pH TDS @f~~\ NOJ(o¥Pb~k)@){r1)TKN TOC Cr6+ CI04 (\-\Ck'f~S<) 
........ \./"-.._ ~./\,._/ - - \_...../' '-../ 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

/J_c~s.~ pH TDS fJRJ~3 f NtS:¥o)b-P'8~Aik6_J~ TKN TOC Cr6+ CI04 
VL/ ~ ~.._....-"' ~ """ '-"' 

pH T~S Cl F N03 NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 ----- ........----
ac<,~ pH to~)G'{F ~03 N02 (so:6-PbJ~CN NH3 TKN TOC Cr6+ CI04( {-\4~S~ ( \g_S) 

~ v \../ \.._/ - '-"""' -
pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

nH Tn~ r.J J= N() Nn. ~() ()_p() All< r.N NH. TKN Tnr. r.rR+ r.Jn 

Comments: ____________________________________ _ 

WC.wpd 



LDC #: 37802A6 VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

17\~a_Ee see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~ofL 
Reviewer: ~:SV 

2nd Reviewer: ~ 

79~)N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 

~EVE~ y N 

Y ,~ N/A 
_/ 

'it n::.t"' .... ~ .. In An::.lvtP 0/ftR A ... 01 •r• nf n::.t::. 

12/09/16 Balance Check TDS and TSS Balance check was not performed on 1-2, 4 Text 
12/09/16 

Comments: ______________________________________________________________________________________________________________________ __ 

37802A6CAL.wpd 



LDC #: 37802A6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:J!9.l1_ Associated sample units: ug/L 
Sampling date: 12/06/16 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank tvoe: {circle one) Field Blank I Rinsate I Other: Associated Samoles: None 

Analvte Blank ID Action Limit Sample Identification 

~~~k-=:~~:~?~~=-~4 3 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37802A6FB.wpd 

Page:~ of~ 
Reviewer: '~:SV 

2nd Reviewer:__Q, 



LDC #: 37802A6 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A'' . 

Page:_\_of~ 

Reviewer:~ 
2nd Reviewer: 

. . . N/A Was a matrix spike analyzed for each matrix in this SDG? 
WN/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
Y /N )N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 

I EL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

--

MS MSD 
'It M~/M~n In M~triY An~lvt"" 0 ... Of_ ... RPn n imit~\ & -• roo. ..... .,. . 

5/6 w F 86 (90-1101 82(90-110) 1-2,4 J-/UJ/A (det) 
S04 75 (90-110) 176 (90-110) \T/uJ(f} ~A (det) 

OP04-P 51 (90-110) 57(90-110) J-/UJ/A (nd) 

v----· 
/" 

II I 5/6 I w I S04 I __ L _I 21 <~2o)_ 1 1-2, 4 L J/UJ/A ( det) I -- - ------ -------------

Comments: EB not associated 

37802A6.wpd 



LDC#: 37802A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration 

Analyte 2 4 RPD (s30) 

Total Cyanide 3.3 (ug/L) 2.0U (ug/L) 49 

Ammonia 117 (ug/L) 89.0 (ug/L) 27 

Hardness 124000 (ug/L) 116000 (ug/L) 7 

Alkalinity 121000 (ug/L) 125000 (ug/L) 3 

TDS 179 (mg/L) 163 (mg/L) 9 

TSS 224 (mg/L) 140 (mg/L) 46 

Fluoride 400 (ug/L) 394 (ug/L) 2 

Sulfate 3470 (ug/L) 3360 (ug/L) 3 

Chloride 21700 (ug/L) 21600 (ug/L) 0 

Page:~of\ 
Reviewer: J><Q 

2nd Reviewer: C>/ 

Qualification 
(Parent only) 

J/UJ/A (deUnd) 

JdeUA (det) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\37802A6.wpd 



II 

LDC#:O~~\p Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:~ of~ 
Reviewer: ~~ 

2nd Reviewer: ~ 
Method: lnorganics, Method See Cover 

The correlation coefficient {r) for the calibration of£_ was recalculated. Calibration date: (~ \'Z-\.o l \ \'? 

An initial or continuing calibration verification percent recovery {%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

::s:.c.:N z_z:.~-z._ 

Calibration verification 

:sc_~ '2..7-'-'SL 
Calibration verification 

;¥:-~ ~~-.-so 
Calibration verification 

Analyte 

·t=-

F 

0~-? 

c_~ 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

~v~ 

\ .... ~~ 'r-A~\\... 
',._) 

'2.~~\~'-

D .--u.-o* 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. {mg/L) Area r orr r orr {YIN) 

0.1 6654 

0.2 22153 0.9991 0.9990 

1 148188 

~ 2 299498 

3 476835 

4 645687 

""'~~ Q_ 

~ \.~\\...__ \~2-\~(_q_ \ ~ -z_- \ =f-.. SZ-
'-..._) 

'2_~-~'- \ 
·~ 

( 
q~_~,.a%e_ q ~ -"'S::. !"~'?-.-

D .1-~cS'- l~-s.(_~- \~-;'.~ ~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·----------------------------------------------

"*~3 



LDC#::(:,'J~ 

METHOD: lnorganics, Method ~ ~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~of~ 
Reviewer: '6S) 

2nd Reviewer: C?l 
c::o::::::=_ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = !S-Ol x 1 00 Where, 
(S+D)/2 

I Sample 10 Type of Analysis 

l-c_S Laboratory control sample 

~~~'t6 

~s Matrix spike sample 

\~,~~ 

vu<? Duplicate sample 

\~:\_\\.p 

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True/ D 
(units) 

C> <::?D ~ _:\) Z~\p~~ ~Gv~"-

(SSR-SR) 

~~s \e(a<; ~'- \'CJOCJ~\_ 

~v':> ~~'-- ·:s\J:,'M~'-

I eecaiCIIIated 

II 
eeeod:ed 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

( ooY.)ff- \~(::) -:.:-f~~ ~ 

l ul 0(~<::?---- \ c:s.o-1 .. ~ ~~ 

7-~~~Q z~r~~9 ~ 

Comments:----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

TOTCLC.6 



LDC#:gl~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_l_of~ 
Reviewer: ~ 

2nd reviewer: ~ 

METHOD: lnorganics, Method ~ ~< 
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for C\ ') -\:-o,o-\ c._t-) reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = O.O"L~'F~'-~.~L.e..-'1 Recalculation: 0~0"2~~...c. 2.. •. .-~l ·-S-~L._e-~:: D~.o'-\-~~'M~\..._ 

# 

k;; 2- .. -u\ 
'O"t\:...\0 

Sample ID 

\ 

z_ 

~ 

~ 
~ 
~ 

'--\. 
\ 

O "{:tOL50~ 
D .o<J,'b~~ '- Y- , \ ~ 

Reported Calculated 
Concentration Concentration Acceptable 

Analyte (\b.\\.....) (\)a\~) (Y/N) 

\~\ ~ 4~ 4~ ,'1 
)J~~ \\\ 

.....__, 
\'-.1 

C-\ '1-D?- 2-oL-
~~>S \\\o~ \\\c>DDO 

~\~\.~\U\ \·'L~ \c_~ 

-cv~ ----> \\oS~'- l k> "<:> ~ \.._ 

·-css \ ~0 '--J \ '-\D_'f'1::1.\L 
U\)-<, \~I - J'-) 6\.~~ s\'MJ~ -l-r 

Note: __________________________________________________________________________ ___ 

RECALC.6 



LDC Report# 3780281 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 13, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-124977-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-0256-GW 460-124977-1 Water 12/07/16 
CFMW-061-GW 460-124977-3 Water 12/07/16 
CFMW-DUP5-GW 460-124977-4 Water 12/07/16 
CFMW-064-GW 460-124977-5 Water 12/07/16 
Trip Blank 460-124977-6 Water 12/07/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratorY used a calibration curve to evaluate the compounds, all 
coefficients of determination(~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

11/11/16 1 ,2-Dibromo-3-chloropropane 26.2 All samples in SDG 460-124977-1 NA -

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0o/o for all compounds with 
the following exceptions: 

4 
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Associated 
Date Compound %0 Samples Flag AorP 

12/10/16 Bromomethane 45.0 CFMW-061-GW NA -
Chloroethane 27.5 CFMW-DUP5-GW 
Trichlorofluoromethane 34.9 
1,1,2-Trichloro-1,2,2-trifluoroethane 20.4 

12/10/16 Methyl acetate 26.1 CFMW-061-GW UJ (all non-detects) A 
1,1,2,2-Tetrachloroethane 34.4 CFMW-DUP5-GW UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

LCSID 
(Associated Samples) Compound %R (Limits) Flag AorP 

LCS 460-408845 1,1,2,2-Tetrachloroethane 69 (74-120) UJ (all non-detects) p 
(CFMW-061-GW 
CFMW-DUP5-GW) 

X. Field Duplicates 

Samples CFMW-061-GW and CFMW-DUPS-GW were identified as field duplicates. No 
results were detected in any of the samples. 

5 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0 and LCS %R, data were qualified as estimated in two 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-124977-1 

I Samele I Comeound I Flag I AorP 

CFMW-061-GW Methyl acetate UJ (all non-detects) A 
CFMW-DUP5-GW 1 I 1 ~2~2-Tetrachloroethane UJ (all non-detects) 

CFMW-061-GW 1 I 1 ~2~2-Tetrachloroethane UJ (all non-detects) p 
CFMW-DUP5-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Laboratory control samples 
(%R) 

Volatiles - Laboratory Blank Data Qualification Summary - SDG 460-124977-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-124977-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 3780281 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-124977-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: 'l"i j7 
Page:_!_of_L 

Reviewer:~ 
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico Area 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/leV 

IV. Continuing calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 

_, 
1 

~~ 

3r v 

~ ' -

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-0256-GW 

CFMW-061-GW D 
CFMW-DUP5-GW p 
CFMW-064-GW 

5 I Trip Blank 

6 

7 

8 

IC! 

Notes: 

I I Ccmmeots 

AI~ 
D. 

A6w ~~ ~0~ \~ /30 {,_. 1cA/ ~~ 
.,sv1 

, I 
c._(.;{ ~zi) 

A 

~0 T2> ~ 
..--
~ 

A 
A 'fl,~- tl--L\-1 \- 1 ~ \ ~ 

.._s....J \.(!...b 

~0 0 

A 

A 
~ 

b 

" ND =No compounds detected 
R = Rinsate 
FB = Field blank 

II 

!::" ?-,~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-124977-1 

460-124977-3 

460-124977-4 

460-124977-5 

460-124977-6 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/07/16 

Water 12/07/16 

Water 12/07/16 

Water 12/07/16 

Water 12/07/16 

II 

L:\Roux Associates\Columbia Falls\37802B1W.wpd 1 
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LDC #: ..:3 7 H 0 1- VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

Were all percent relative standard deviations (%RSO) and relative response factors 
within method criteria for all CCCs and SPCCs? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
~f'f'On,t~r\1"0 criteria of> 0.990? 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ~ 

0.05?~~~~~~~~~ 

Was a blank associated with eve le in this SOG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com ess worksheet. 

Level IV checklist_8260B_rev01.wpd 

Page:_!__of~ 
Reviewer: r -1 

2nd Reviewer: ~ 



LDC #: ~1 q,ol ~ 1 VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a MS/MSD an les of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Level IV checklist_8260B_rev01.wpd 

Page:~of~ 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 

A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DO. Chlorobenzene DOD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 
. 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 A-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane I 

L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1, 1,1-Trichloroethane N N. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q 1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R 1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. a-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1, 1,2-Trichloroethane UU. 1,1,1 ,2-Tetrachloroethane U U U. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene WV. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1, 3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. I 

I 
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LOC#: 671Jo2 ~I 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

YMMIA Were all %0 within the validation criteria of <20 %0? 

I J 
Finding %0 

# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

t' I "{1' " "' I \{!1/- 'B I "" f\.1\ I 
2.. Co # "2--

I ~ \' 
d:>OS~ 

ICVvoa.wpd 

I 
I 

/ 7 
Page: __ of __ 

Reviewer: FT 
2nd Reviewer: c... 

Qualifications j 
.l"" ~/A N'O 

i 



LDC#: 87;sO?-.tJ J 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

- -- -----

y' W' N/A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y (NIN/A VVt:l t: dll 70U diiU r\.r\.r:::t Willi Ill lilt: VdiiUdliUII IJIIlt:lld Ul SLU 70U diiU 2U.U\J r\.r\.r [ 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

t \lo 1 ,o ll to tc.-\}P; ~ ~ ~~ ~L} lP ~ 1\'·0 2.. ~ ~e tt1Pt7 - tto ~ ~~ 
+ D ).1-~ I 

+ ¥-~ 3~·9 
+ TT\ '2.0. '4 
~ Q·QQQ 2fo. \ 

- SP.> ~~.'"' I 
~ 

'f1 
, .. , 

""""' L. - 1 r -· 
- ./J ..... ., ,,... '"""''-

CONCAL.wpd 
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2nd Reviewer: ~ 
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LDC #: .a -1-BO~,d- I 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples {LCS) 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 

. ·--- --- ·-..,-··--· 
Y AJMIA Were the LCS percent recoveries (%Rl and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R {Limits) %R {Limits) RPD {Limits) Associated Samples 

t..C~ &.\~0- P>o &9 < 74-12-y ( ) ( ) 'Z-,3,M~ 'flotO- L\Of>'S'f-5" , 
£\oe>a4q- ( ) ( ) ( ) 

_(_ ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 
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Reviewer: --!..F.....:T __ _ 
2nd Reviewer: ~ 

Qualifications 
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LDC#: J7~CU.~ / VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: --~f __ / 
Reviewer: FT 

2nd Reviewer: Cf 

METHOD: GCMS 8260 B 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 1 00 * (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 00/400 std) 

I CAL 11/11/2016 M 0.3048 

GCMS8 c 0.3511 

cc 1.6119 

JJJ 1.4869 

Where: 

Recalculated 

(RRF 20/1 00/400 std) 

0.3048 

0.3511 

1.6119 

1.4869 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

--

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3177 0.3177 14.8 

0.3377 0.3377 4.4 

1.6655 1.6655 11.4 

1.4454 1.4454 9.0 

Recalculated 

%RSD 

14.8 

4.4 

11.4 

9.0 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

111116 08 
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LDC #: 6JJro;;-~ / VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~= Area of compound, A1s =Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard 10 Date Comoound (Reference internal Standard} finitiall (CC) (CCl 

1 ~ n2>L \'2. fc;,.l\ to 
""" 

fiS1) o. 3117 Or ';0 9-} o.~o~ 
..1"f,2.0 0 (!) (IS2) 0. ??>Tl 0.~9(::)~ D. "b,o9 

<!.C.. (IS3J \ · lc (pSS' \.51( t.<;=t-l 
.j~ ~ (154) l·lf1~ t,St:JO ,.~Q 

(ISS) 

2 
(!.eM! 10~? \:2-[l 0)\\o (IS1) 'D.?--~~~ o.?--~94 

..ll--\~'-4\o (152) 0 .f0+9. o.tt01~ 

(IS3) \. '2>-:t-CO , • ?>1-<0 
.JI (IS4) ,l; r. ;;.;- I·~:;~ 

{ISS_l 

3 

1
4

1 I I lt==31 I 

CON CAL 41S. WPD 

Reported Recalculated 
%0 %0 

~-9 3P1 
\S. B l~·fJ 
s. ::> S.3 
~.'f) 3«5 

q.&; ~.(a 

\9~9 ,cr .. ; 
r=l- ~? '1- ~.3 
1--7 -:1--1 
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LDC #: ~ 7't>Od- J3 J VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I ID ampe 

Surrogate 
Spiked 

Dibromofluoromethane go.O 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene .. 

S I ID amp:e 

Surrogate 
Spiked 

Oibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Samp1e : -

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample . 

Surrogate 
Spiked 

Oibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample : 

Surrogate 
SQiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found ReEorted 

lo5·3 
,~, 

Sla ·, '\"V" 
£tJ .'2.- \~0 

~\·ss' ,.,.'-l 

Percent 
Surrogate Recovery 

Found Rep_orted 

Percent 
Surrogate Recovery 

Found Rep_orted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalcu Ia ted Difference 

\.:3 } 0 ,,,.., 
IOO 

'"" -' 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Reca leu Ia ted Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 3/kD~ j 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSG/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS 10: Le.- ':> 4~ 0 - 40 6s; Go ..). 

I I Spike Spiked Sample I I es II 1 esc II - 1 esn esc I 
Compound ( :dit ) Cot~~~;on I Percent Recovery II Percent Recovery II RPD I 

t;,.~ii:~wtr~3;~{)\'!~i~~~?.~1~~f~~~~~'-l~HniM~~~~{,'J " ~ 1 1 11 1 IL 1 11 

tl'i1\'i:;W\~~:,t~1lH~:[s;~~~?~~i~.~1,~~~~iM!~1~~;~~~a LCS I LCSD LCS I LCSD Reported Recalc. Reported Recalc. B~ported Recalculated 

1, 1-Dichloroethene 2.0 \-..1~ :z_o, ~ ....;0,.. \04 

Trichloroethene \"-~ 9/ II_..........., 

Benzene w, I IO u toO 

Toluene 1~.~ 4 ,~ 

Chlorobenzene I; ~ ~~.J.\- ,II 
,/ 

~~ ~.., t-JPr-

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC #: :!::> J 0 t:J "2-_e, \ Page:_1_of_1_ 

Reviewer: FT 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

2nd reviewer: ~ 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 
,_;_~__.:....:N:...:../A....:.... Were all reported results recalculated and verified for all level IV samples? 

Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = <&WsHDF} Example: 
<As)(RRF)(V0 )(%S) 

Sample I. D. L~ 4loo ~ L-}06 ~ ~: (!_~ Ax = Area of the characteristic ion {EICP) for the 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Is = Amount of internal standard added in nanograms Cone.= ( ! S" \0~~} ( sv.D H } 
(ng) <~YO'il~ < \·l.-(oq;-)( ) ( ) 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters {ml) = 
l~·9 ~'d fL or grams (g). 

Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1 SB.wpd 



LDC Report# 3780282a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 13, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group {SDG): 460-124977-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-0256-GW 460-124977-1 Water 12/07/16 
CFMW-061-GW 460-124977-3 Water 12/07/16 
CFMW-DUP5-GW 460-124977-4 Water 12/07/16 
CFMW-064-GW 460-124977-5 Water 12/07/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

12/09/16 1 ,4-Dioxane 49.3 All samples in SDG NA -
2,4-Dinitrophenol 24.6 460-124977-1 
Di-n-octylphthalate 24.7 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR} were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag AorP 

LCS/D 460-408562 1 ,4-Dioxane 70 (25-66) - NA -
(All samples in SDG 460-124977-1) 2,4-Dinitrotoluene 126 (70-123) 132 (70-123) 

4-Chlorophenyl-phenyl ether 115 (60-114) 117 (60-114) 
Benzo(b )fluoranthene 128 (78-123) -
Dibenzofuran - 109 (67-108) 
Hexachlorocyclopentadiene - 105 (18-99) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

5 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37802B2A_RA4.DOC 



XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-124977-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-124977-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-124977-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 3780282a . 

SDG #: 460-124977-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: lc.fJ 
Page:_Lof 

Reviewer:----t:::2-
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

R 

I llalidatiao Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration!ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-0256-GW 

CFMW-061-GW 0 
CFMW-DUP5-GW v 
CFMW-064-GW 

Notes· 

I I Cammeots 

A~~ 

6 
~ tA ofo ~ .b w, (y leA ~aD 

.:s:.;J 
I 

c_ol ~ w 
A 
N 
A-
l'l C,..IS> 
~ ~\0 

NO 0 ':::: .,..., .3 

L 
1>--· 
A 
A. 
~ 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-124977-1 

460-124977-3 

460-124977-4 

460-124977-5 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/07/16 

Water 12/07/16 

Water 12/07/16 

Water 12/07/16 

L:\Roux Associates\Columbia Falls\37802B2aW.wpd 1 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 82700 

Did the laborato is? 

Were all percent relative standard deviations (%RSD) ,::. 20% and relative response 
factors within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
acc:eotance criteria of> 0.990? 

Level IV Checklist_827DO_rev01.wpd 
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2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD ana of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be le. 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b}fluorene C1. 

D. 1,3-Dichlorobenzene DD. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a}pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. Indeno(1,2,3-cd}pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane 
I KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU. Benzo(b )thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5 -Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene zzzz. Z1. 
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LDC#: -37-802 c.E~~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

A""JSf:lSe see quauncat1ons oe1ow mr au questions answerea ··N··. Not appucao1e questions are 1aemmea as "N/A''. 

Y N N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
~ N N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y/N N/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 
\,/ 

I I J 
Finding %0 Finding RRF 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

~ ~~~~~~~~ ~U-V~- U~2o19J I 1..11-l. 

I ~:~ I I 

ovJ 
~.\-\ 

t EF-f "'2. ·f 
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LDC #: !:>1 B ~ B 01~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples {LCS) 

/Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound ~ %R (Limits) %R1Limits) RPD (Limits) Associated Samples 

\AA lo 4"o- r:r;-:J. 1~f1( 1S"-~~) ( ) ( ) A\' 
'"\0'0 ~""' ~\<- \'l..(p < -;o-\'1~) \ ~'2. ( 10-\l-~ ( ) 

Mt.J\ J\s- < "o-H~ 10 (~b-\1~ ( ) 

~b~ \'2.8 ( 1~-:1_113 ( ) ( ) 

"ll ( ) \O__c=! ( t, 1-\0't1 ( ) "I/ 
)< ( ) tos ( \~-,~) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( _l __( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( _l _i ) ( ) 
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LDC#: ~~Boz..B;J~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ I of __ / 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

-

Calibration 

# Standard ID Date Compound 

I CAL 12/4/2016 A 

gcms4 s 
DD 

uu 
DOD 

Ill 

Where: 

-

Reported Recalculated 

(RRF10 std) (RRF10 std) 

2.0399 2.0399 

0.9660 0.9660 

1.6843 1.6843 

0.9965 0.9965 

0.9359 0.9359 

1.1182 1.1182 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

- --- --

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.0577 2.0577 13.9 

0.9790 0.9790 15.4 

1.6846 1.6846 12.0 

0.9514 0.9514 10.1 

0.9152 0.9152 8.5 

0.9951 0.9951 10.9 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

13.9 

15.4 

12.0 . 

10.1 I 

8.5 

10.9 



LDC #: 3 760 ~ f> ~C\..... VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

--

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CCl ~CC) 

1 Ul\] ~r;; \2-, Gfl\~ A.. (1st IS) ~ .o911 2.0-:t- r ~. t:>==l \ 

IA?>o't~ 
.s (2nd IS) 0 ·~1,l:J J•OOcP ,, 00 (p 

DO (3'd IS) l-toe4iQ \.(p_]-0 \.t,1-0 
V\V\ (4th IS) 0. "'g I'·+ 0,,2> \? 0,~ ~ ~~ 
DoO (5th IS) o. ClftS2.-. o.ots'6s-- 0' 1~S"-, 

l.I.I (6th IS) o.~~~' \. l :1-$"' \. \~ 
2 (1st IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

(6th IS)_ 

3 (1st IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

(6111 IS) 

II Reported I Recalculated I 

II 
%0 

I 
%0 

I 
t::J .. {p o.~ 

')..,)/ ?---8 
0 .OJ 0·~ 
3 . J .3 .. J 

'1-·7 ~·7 
13 .. l ~~. I 

I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC #: .3~o~ t3 oo- VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

-~ 
2nd reviewer: ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Sample ID: 4 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 \0·0 ~·1 \ ~1 "\1 0 

2-Fiuorobiphenyl \0· \ \ 0 1 to\ 
Terphenyl-d 14 ~sl ,5' "1''5 
Phenol-d5 2>.\1 ~-z.. 3J,... 

2-Fiuorophenol G·\~ ~1 5) 
2,4, 6-Tribromophenol ,II \l., \2-~ lJ.-4 ,,/ 
2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ampe 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S D ample I : 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 
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LDC #: 5=t- Bo2 13 ~ ~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: l..£!.b \0 l.\IP 0 - '-\0 B S1o y 

I Compound I 
Spike Spike I I CS II ·I CSD II 
Addtd Conce~\:tion I II II ( \A.~ \..- ) ( \AC:~ 1.,) Percent Recove!l: Percent Recove!l: ,_ \.. 

I r.~ 1 r.~n I r.~- .I c~n_ .... _. 
R'"r~lr 1"'!1 _. 

R'"r~lr ... 

Phenol <60-0 ~o.o f....~.~ ~-~ 0.,.. ~.,., ~2- 3~ 0 
N-Nitroso-di-n-propylamine 1 )..'2.- 10 ·?::> 40 '10 ~~ ~~ 3 

h'1·(Q lp~ .L-\ 551 ~~ 8? _<b_3 -4-Chloro-3-methylphenol ~ 

Acenaphthene I ,l/ ~2. .lp 11· L-1- \0~ Jo.3 47 ~7 (p 

Pentachlorophenol \~o \toO \10 \v ~ 10 (o }11 /, \0~ \0)-- L-J-

Pyrene '&t'.O 11J.Q ~.4- 1~-~ to7 \01 ~~ ~'1 -, 

I CS£1 CSD I 
RPD I 

.... ... .... 

0 

..3 
q-
~ 

t 
7 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of g ualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 
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LDC #: 3 7 ~ 0~ \3 d-Gt_..l VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: ~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(IJ(V+)(OF)(2.0) Example: 
(As)(RRF)(Vo)(Vi)(%5) 

A,. = Area of the characteristic ion (EICP) for the Sample I.D. \..(!.)::, 1~0- ~0 8~ lo ;z_ /-::::.. 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

( 51.0) (~) (!oeo) 
Is = Amount of internal standard added in nanograms (ng) Cone.= '2-.~ ~ q90¥\ 
vo = Volume or weight of sample extract in milliliters (ml) or ?> 2. ~s-~ [2.. o'?T1) (/50) 

grams (g). 

VI = Volume of extract injected in microliters (ul) = :J-'§. ~ u.1)V vt = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 3780284a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: January 13, 2017 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-124977-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-025b-GWF 460-124977-1 F Water 12/07/16 
CFMW-EB 11-AQ 460-124977-2 Water 12/07/16 
CFMW-061-GWF 460-124977 -3F Water 12/07/16 
CFMW-DUP5-GWF 460-124977 -4F Water 12/07/16 
CFMW-064-GWF 460-124977 -5F Water 12/07/16 

Samples appended with F were analyzed for dissolved metals 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the.following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB10-AQ (from SDG 460-124871-1) and CFMW-EB11-AQ were 
identified as equipment blanks. No contaminants were found with the following 
exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB11-AQ 12/07116 Calcium 510 ug/L CFMW-061-GWF 
Sodium 306 ug/L 

CFMW-EB1 0-AQ 12/06/16 Calcium 402 ug/L CFMW-025b-GWF 
Sodium 386 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37802B4A_RA4.DOC 



VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFMW-061-GWF and CFMW-DUPS-GWF were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ug/L) 

Analyte CFMW-061-GWF CFMW-DUP5-GWF RPD (Limits) Flag AorP 

Barium 300 297 1 {S30) - -

Calcium 60700 60600 0 (S30) - -

Magnesium 20600 20100 2 {S30) - -

Manganese 15.6 15.3 2 {S30) - -

Potassium 871 861 1 {S30) - -

Sodium 11400 11100 3 {S30) - -

Zinc 7.0U 18.2 89 {S30) J (all detects) A 
UJ (all non-detects) 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

5 
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XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to field duplicate RPD, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-124977-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFMW-061-GWF Zinc J (all detects) A Field duplicates (RPD) 
CFMW-DUP5-GWF UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-124977-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-124977-1 

No Sample Data Qualified in this SDG 

7 
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LDC #:_-=-37.:....::8=0:..:2=84~a=----- VALIDATION COMPLETENESS WORKSHEET Date:\ \~o\\ \ 
Page:_l_of~ 

Reviewer: <..~ 
2nd Reviewer:~ 

SDG #:_4:....:::6-=-0--=-1-=24....:..:9::....:.7-=-7--=-1 __ _ Level IV 
Laboratory: Test America. Inc. 

METHOD: Disselvcd Metals (EPA SW 846 Method 6020A/7470A) 

-:19 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico A[ea I I Ccmmeots 

I. Sample receipt/Technical holding times ~ \2.\\\ \\.p 

II. ICP/MS Tune ~ 
Ill. Instrument Calibration ~ 
IV. ICP Interference Check Sample (ICSl Analysis /A.. 
v. Laboratory Blanks 

VI. Field Blanks 

VII. Matrix Spike/Matrix Spike Duplicates 

VIII. Duplicate sample analysis 

IX. Serial Dilution 

X. Laboratory control samples 

XI. Field Duplicates 

XII. Internal Standard (ICP-MS) 

XIII. Sample Result Verification 

XI\/ ()vAr::lll nf n~t~ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1.4 

N = Not provided/applicable 
SW = See worksheet 

~ ~ ~"V,~· 

Client ID 
'o 

CFMW-025?-GW 't=: 

CFMW-EB11-AQ 

CFMW-061-GWy 

CFMW-DUP5-GW~ 

CFMW-064-GW y 

~ 
:-;0 \2:~~c~ ":. C~H.t.J...r~\<) .. p..._&(s~G'_4\oo- \z:·-\·&\\ 

~ ~ -:: ~ t-'\LU -c::>~'"S -G\J.-J \..1\S (s..-vG ~~ ~\cJO- \'?...~& 

h \{)..:R ..=. c..~r..w '-o~~b\.\..YYu~(&.."'Yea:.~ld:)·-\ZI..t ~"l' - \\ 
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·" 
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~ 

/ 

·~ 
f\ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabJD Matrix Date 

460-124977-1 r Water 12/07/16 

460-124977-2 Water 12/07/16 

460-124977-3 ~ Water 12/07/16 

460-124977-4 ~ Water 12/07/16 
.,.... 

460-124977-5 \ Water 12/07/16 

I 

Notes: ____________________________________________________________________________________ ___ 



VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 
.,.-

All technical holding times were met. 
..,... 

Cooler temperature criteria was met. 

II. ICPIMS Tune 
/ 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 

Were %RSD of isotopes in the tuning solution ~5%? 
_, 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? 
,..--

Were the proper number of standards used? 
,-

Were all initial and continuing calibration verification %Rs within the 90-110% (80- -
120% for mercury) QC limits? 

/ 
Were all initial calibration correlation coefficients > 0.995? 

IV. Blanks 

Was a method blank associated with ever'j__ sample in this SDG? 
/ 

Was there contamination in the method blanks? If yes, please see the Blanks / 

validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix s~jke/Matrix spike dumicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
-/ 

waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:~of 2.... 
Reviewer: CS<o 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) .r-
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? -
IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL / 
(ICP)f> 1 OOX the MDUICP/MS)? 

/ 
Were all oercent differences (%0s) < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
/ to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

/ 
Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. r 

/ 
Target analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

Page:Zof 2-
Reviewer: 7::;;>"'9 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:~of~ 
Reviewer: 6~ 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

c ... n'll ..... l ... ID Matrix Tarcu~t AnalvtA List fTAL\ 

\-S 0 (A~~;J)(s~~[c~(~(c~)(cu\0e~ ~~)~~~)10~ ,QhJ0iJMo, B, Sn, Ti, 
'-" \....,;' l.,.../' ~ ~ "-" - "-" '--' - '-.../ y '-""" ...._..... L/ - ~ ._... ~ _..I._/ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

A •- • llll. ..1 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

[r,FAA AI ~h A~ R~ RA r.rl r.~ r.r r.n r.11 FA Ph 1\An 1\An 1-fn f\li I< ~A An f\1~ Tl \1 7n 1\lln R ~n _Ti 

Comments: Mercury by CV AA if performed 

ELEMENTS.wpd 



LDC #: 37802B4a VALIDATION FINDINGS WORKSHEET 
Field Blanks 

METHOD: Trace Metals (EPA Method 200.71200.8) 

Ca 510 

Blank units: ugll 
Sampling date: 12. --· . ~ 

Associated sample units: ugll 

Field Blank I Rinsate I Other: 

Limit I No Qual. 

5100 

Field blank tvoe: {circle one) Field Blank I Rinsate I Other: 

on Limit I No Qual. 

Ca 402 4020 

Na 386 3860 

Associated Samoles: 

Samole Identification 

Identification 

3 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

3780284aFBLK.wpd 

Page:~otl_ 
Reviewer: o~ 

2nd Reviewer: c:::A., 



LDC#: 3780284a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 08/7000) 

/1 NA Were field duplicate pairs identified in this SDG? 
~ Were target analytes detected in the field duplicate pairs? 

Concentration (ug/L) 

Analyte 3 4 

Barium 300 297 

Calcium 60700 60600 

Magnesium 20600 20100 

Manganese 15.6 15.3 

Potassium 871 861 

Sodium 11400 11100 

Zinc 7.0U 18.2 

Page:_l_ot~ 
Reviewer: ::Si§:2 

2nd Reviewer:~ 

RPD Qual. 
(s30) (Parent Only) 

1 

0 

2 

2 

1 

3 

89 J/uJ'~A.-, 
1) 

\\LDCFILESERVER\Val1dat1on\FIELD 
DUPLICATES\FD _inorganic\37802B4a.wpd 



LDC #: ~~&::>~~'\ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

":l-~ 

\"l:\.~ 

~ 
\~'..1::-S 

C<-'\1 
l ?::.'-00 

eC,..!.J 
l\Jc-'-D,6 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecall:::111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) Se_ '4.0 ... '1.-~ \.:) ~ '- 4:-o~\'-...- \..a\cr.@-
'~ 
'--' ~ 

CVM (Initial calibration) 
~ s ;C)\ _ _1_~ '---· ~~....._ \."C)2YZ-

,..__) \_.) -
ICP (Continuing calibration) 

ICP/MS (Continuing calibration) h-e,_ SZ-~~\\.... S"D 'f=\\'- \a~~( .. '?--- ""-l -
CVM (Contining calibration) 

~ 1-\ ~.¥:0 \.)~\<..._ C> ~"'(\. ........._ '\?~(::?---
--.....) I...._) 

___, 
GFM (Initial calibration) 

GFM (Continuing calibation) 

II 
eeeod:ed 

%R 

~0'-.~/-~ 

\s::> -z.. Y-.. ¥--

lo~7 ... '<!-

q_'L-1-~ 

I 

Page:~ of~ 
Reviewer: 6S> 

2nd Reviewer: ~ 

Acceptable 
(Y/N) 

~ 
~ 

~ 
~ 

I 

Comments: __________________________________________________________________________________________________________________ __ 

calclc.4sw. wpd 



LDC #: <b\~2~~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~of~ 
Reviewer:~ 

2nd Reviewer: t_ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 1 00 
I 

Sample 10 

'3._(!_~ ~ 

\''-~ 
\.-<'-~ 

<._S:.;\\ 

MS. 
\s;'_~--s 
~~~ 

~';o\ 
D"~ 
\~'.\~ 

Where, I= Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS /I True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check {!_0 (a'-~~~'- leo~~\.'-
..........., ..._.. 

Laboratory control sample C<: ~q~\\A..\'- S£)-J~'-
~ 

Matrix spike 

~~ 
(SSR-SR) 

(!)9\o ~\'-- \~\.._ 
"-.) 

Duplicate ~ \~ol ~\'- \ \'"2-\0 ~9.._\. '--
.....__, '-...) 

ICP serial dilution ~ l0~'2v0~'- \~&.\~\'-

I Recalc11lated I 
I %RIRPDI%D I 

\G--z--(-:.~ 

~~~ 

qC)o(~'?-

-z;< !7--~~~ 

z. .. ~-;.·v 

.... 

Acceptable 
%RIRPD/%0 (YIN) 

lcs2r-~ ~ 

q<\<P;:~ J 
~aY-.<?- \ 
s~;~~ 

'2~~1~--v w 

Comments: __________________________________________________________________________________________________________________ __ 

TOTCLC.4SW 



LDC#: 3l86~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_l_of_l_ 
Reviewer: ;':\:\2 

2nd reviewer: ~ 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

YJ N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ ~[_--L_~-+--....:::.C_o..~--------were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV = 
ln. Vol. 
Oil 

# 

(RO)(FV)(Oil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

' 
2-

s 
~ 

'S 

Recalculation: 

Analyte 

~~ 
CA. 
~ 
\~~ 

t--:J~ 

Reported Calculated 
Concentration Concentration Acceptable 

( \)~ \ \.. ) (v~l\. ) (YIN) 
~ 

b\~ ~ 'b\.'+ 
S\"C) S\O 

1.,.o{Qt)() 'be~ 

gb, 86\. 
lo\4-o0 \~CC) J; 

Note: _________________________________________ __ 

RECALC.4SW 



LDC Report# 3780286 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 12, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-124977-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-025b-GW 460-124977-1 Water 12/07/16 
CFMW-EB 11-AQ 460-124977-2 Water 12/07/16 
CFMW-061-GW 460-124977-3 Water 12/07/16 
CFMW-DUP5-GW 460-124977-4 Water 12/07/16 
CFMW-064-GW 460-124977-5 Water 12/07/16 
CFMW-061-GWMS 460-124977 -3MS Water 12/07/16 
CFMW-061-GWMSD 460-124977 -3M SO Water 12/07/16 
CFMW-061-GWDUP 460-124977-3DUP Water 12/07/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB10-AQ (from SDG 460-124871-1) and CFMW-EB11-AQ were 
identified as equipment blanks. No contaminants were found with the following 
exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB 1 0-AQ 12/06/16 Chloride 202 ug/L CFMW-025b-GW 
Sulfate 821 ug/L 

CFMW-EB11-AQ 12/07116 Nitrate/Nitrite as N 110 ug/L CFMW-061-GW 
Chloride 181 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-025b-GW Chloride 1960 ug/L 1960J+ ug/L 

4 
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VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS {%R) MSD {%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-061-GWMS/MSD Chloride - 73 (90-110) J- (all detects) A 
(CFMW-025b-GW Fluoride 87 (90-11 0) 81 (90-110) UJ (all non-detects) 
CFMW-061-GW Sulfate - 87 (90-110) 
CFMW-DUP5-GW Orthophosphate as P 61 (90-110) 66 (90-110) 
CFMW-064-GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFMW-061-GW and CFMW-DUPS-GW were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFMW-061-GW CFMW-DUP5-GW RPD (Limits) Flag AorP 

Total cyanide 4.0 3.8 5 (S30) - -

Nitrate/Nitrite as N 100U 134 29 (S30) - -

Hardness 264000 260000 2 (S30) - -

Alkalinity 267000 266000 0 (S30) - -

5 
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Concentration 

Analyte CFMW-061-GW CFMW-DUP5-GW RPD (Limits) Flag AorP 

Total dissolved solids 296 266 11 (S30) - -

Total suspended solids 30.3 40.8 30 (S30) - -

Fluoride 669 640 4 (S30) - -

Sulfate 5410 5440 1 (S30) - -

Chloride 2150 2120 1 (S30) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in four samples. 

Due to equipment blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-124977-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFMW-025b-GW Chloride J- (all detects) A Matrix spike/Matrix spike 
CFMW-061-GW Fluoride UJ (all non-detects) duplicate (%R) 
CFMW-DUPS-GW Sulfate 
CFMW-064-GW Orthophosphate as P 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-124977-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-124977-1 

Modified Final 
Sam~e Analyte Concentration AorP 

I CFMW-025b-GW I Chloride I 1960J+ ug/L I A I 

7 
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LDC #: 3780286 VALIDATION COMPLETENESS WORKSHEET Date:'\ \ ... o\\'"1 

Page:_l.ofl_ 
Reviewer: .,::)Q 

SDG #: 460-124977-1 Level IV 
Laboratory: Test America. Inc. 

2nd Reviewer:~ 

--:s"' 
METHOD: (Analyte) Alkalinity (SM23208). Ammonia-)f<EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) c;:... 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

)(I ()\/~'lor~ II nf rl~t~ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1&) 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-025~-GW 
CFMW-EB 11-AQ 

CFMW-061-GW 

CFMW-DUP5-GW 

CFMW-064-GW 

CFMW-061-GWMS 

CFMW-061-GWMSD 

CFMW-061-GWDUP 

I I Ccmmeots 

~ v-z.,\ -a\_\('-'e 

~ 
~~ 
~ 

. 'S\._J.. ) ~~-=- L.~ .. c.~"""w-£'6-,o~P-St c~-.:v&~,.~ --lZ-~11_--\\ 
SlfJ t-'\S\Q '=-C.E=-~v...J- O~~·-GV0t-'\_~\Q (~~' ~\oO- \7..'-~i' 
~ \) JQ ;:. r c:.LA\. "'--' ---cr~-s~ W\)00 ( S1.9b ·:.'\-s.oo .-(2..''\-~ 1. v4 
~ \_L~\-.;__ ~ 

500 F~:!- ~·~~ 
~ 
P\ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-124977-1 Water 12/07/16 

f->.o -"\.~<:, ~ \S~ 460-124977-2 Water 12/07/16 

460-124977-3 Water 12/07/16 

460-124977-4 Water 12/07/16 

460-124977-5 Water 12/07/16 

~~ :300~0 460-124977 -3MS Water 12/07/16 

\ l 460-124977 -3MSD Water 12/07/16 

~ ~ 460-124977 -3D UP Water 12/07/16 

I 

Notes: __________________________________________________________________________________ __ 

L:\Roux Associates\Columbia Falls\37802B6W.wpd 1 



LDC #: "b\~rz..~ VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method~~-C£be.~ ) 

Validation Area Yes No 

I. Technical holding times 

All technical holdinQ times were met. / 

II. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the proper number of standards used? 
/ 

Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / limits? 

Were titrant checks performed as required? (Level IV only) / 

Were balance checks performed as required? (level IV only) / 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

~ 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike r 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and ~ 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) / was used for samples that were ,:: 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory_ control samples 

Was an LCS anaylzed for this SDG? ~:" 

Was an LCS analvzed oer extraction batch? 
/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300. 0) QC lim its? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

_, 

/ 

Page:~ofz_ 
Reviewer: ;;;;;~ 

2nd Reviewer~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sam_p_le Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
/ to level IV validation? 

Were detection limits < RL? 
/ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. 
./ 

Target analytes were detected in the field duplicates. / 

X Field blanks 

Field blanks were identified in this SDG. I 

Target analytes were detected in the field blanks. 
/ 

WETC-EPA_2010.wpd version 1.0 

NA 

Page:~fZ 
Reviewer: ~~ 

2nd Reviewer:~ 

Findings/Comments 



DLDC#:~~~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

So-truul~ ID ............ ParamP-tP-r 

Page:_1_of_1_ 

Reviewer: J D 
2nd reviewer: ~ 

-
\,~-s pH ko8Jt'J~J~~{N'~

1

)f,O~P6)AIIcNJf(H~TKN TOC Cr6+ CI04 ( ~~~~ 
\._/ \../ v ......... - ~ .___ ~ \..../ '- .-/ ------...-

pH TD8 Cl F NO~ NO? 8n4 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

2- pH TD8 h)'}) (o3 \N~l§o)h-P~IQi~tNHJTKN TOC Cr6+ CI04 ( \--\-~&\1\QS~ 
"" '-" ~'--""' ~ \.,_/ ~ '-- __./ 

pH TD8 Cl F N N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

tlc'~b-~ pH TD8 (c1)9)'Jo3 N02 ~o(i;-P8) Alk CN NH3 TKN TOC Cr6+ CI04 
l./'--" ~-

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TD8 Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ C104 

pH TD8 Cl F N03 NO? 804 0-POA Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N0_2_ 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 NO? 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ N02 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NHel TKN TOC Cr6+ CI04 

pH TD8 Cl F NOel N02 804 O-P04 Alk CN NHel TKN TOC Cr6+ CI04 

pH TD8 Cl F NOel N02 804 O-P04 Alk CN NHel TKN TOC Cr6+ CI04 

nH Tn~ r.1 F' NO. NO. ~0 0-PO Alk r.N NH TKN TOr. r.rR+ r.10 

Comments: ____________________________________ _ 

WC.wpd 



LDC #: 37802B6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:Jd.9Lb_ Associated sample units: ug/L 
Sampling date: 12/06/16 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other: Associated Sam 

Action Limit 

202 2020 1960J+ 

Blank units:Jd.9Lb_ Associated sample units: ug/L 
Sampling date: 12/07/16 Soil factor applied NA 
Field blank tvoe: (circle one) Field Blank I Rinsate I Other: 

Identification 

Action Limit e Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

3780286FB.wpd 

Page:_l_of~ 
Reviewer: '2:>v 

2nd Reviewer: ~ 



LDC #: 3780286 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

~ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~of~ 
Reviewer: ·:::s 9 

2nd Reviewer: Q..........__ 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken . 
• • • H N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 

' 

7 

L IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
-H MSIMS In M~triY An~lvt.:> Ol_n Ol..., RPn tl imit~\ & ... ,.. 

6/7 w Cl 73 (90-110) 1' 3-5 J-/UJ/A (det) i 

F 87(90~110) 81 (90-110) J-/UJ/A (det) 
S04 87 (90-11 0) J-/UJ/A _{det) 

OP04-P 61 (90-110) 66 (90-11 0) J-/UJ/ A _{nd) 

Comments: EB not associated 

3780286.wpd 



LDC#: 3780286 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration 

Analyte 3 4 RPD (:;;30) 

Total Cyanide 4.0 3.8 5 

N itrate/N itrite-N 100U 134 29 

Hardness 264000 260000 2 

Alkalinity 267000 266000 0 

TDS 296 266 11 

TSS 30.3 40.8 30 

Fluoride 669 640 4 

Sulfate 5410 5440 1 

Chloride 2150 2120 1 

Page:_l_ot_L 
Reviewer: 09 

2nd Reviewer: C«" 

Qualification 
(Parent only) 

\ \LDC FILES E RVER\ Validation \FIELD D UP Ll CA TES\F D _i no rgan ic\3 7 802 86. wpd 



LDC #: 31~\jc~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_\ of_\_ 

Reviewer: C'iV 

Method: lnorganics, Method ,SQQ.._.. b_~ 
2nd Reviewer:~ 

)o~c-\ \ \ 
The correlation coefficient (r) for the calibration of ~ was recalculated.Calibration date: \ 2..; \~ \\C) 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

>£.:_~ \0~~ 
Calibration verification 

~ \'S'~'\ 
Calibration verification 

~ \\" .. :--\~ 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

s3 

\~ s4 

~ s5 

s6 

s7 

\~c;.\ -~~ 
~ o~_··vo~~'-

~ 

0~~ .Z-0~~'-

}Ju-s\ HJZ:~ \._C)\~~~L. 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r or .-2 r or .-2 (Y/N) 

0 -0.00803 

0.01 0.438 0.99922 0.99991 

0.025 1.09 
.~~ 

0.05 2.19 

0.1 4.39 

0.2 8.76 

0.4 16.6 

-c,<...R_. 
{)~~ \'-

~ 
to~1~?- \OS?~~ ~ 

--.. 

2~'- \-a' c;(_ ~ \0\01-~ \ 
\~~ \ 0 ?- '""(jS?:- \'02-~t J?- j 

i 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results·----------------------------------------------

~0~~ 



LDC#:~ 

METHOD: lnorganics, Method ~ ~~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:~of~ 
Reviewer: 0v 

2nd Reviewer: 2_ 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D! x 1 00 Where, 
(S+D)/2 

Sample 10 Type of Analysis 

LCS Laboratory control sample 

~~'-~\ 

~s 
Matrix spike sample 

z, "7...--~ v.,o 

<JQ \JQ Duplicate sample 

\ \.0 '..o-z.__ 

S= 
D= 

Element 

\--.)~-s, 

~ 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
(units) (units) 

0(\\.,?~'- \ ~C£:::::> u~ '-

(SSR-SR) 

6'-~'0~\- \_~\j~~ 

\-\~~ss 'Zi;'\~'- 22~~'----

I eecalculated 

II 
eeeotted 

I I Acceptable 
%RIRPD %RIRPD (YIN) 

q_~-~-~~ ~~~Q_ ~ 
I 

\ 

~\~~~ &\_%~ 

'-... v 
z_t:.~v 2Y ... ~o 

Comments: ______________________________________________________________________________________________________________ ___ 

TOTCLC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method-~-~--·~-· ___ c-__ 

Page:__l_ of_l_ 
Reviewer: :.><;2 

2nd reviewer: ~ 

R ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
+-=-.r:--..:....;N:!.!,/A...:... Have results been reported and calculated correctly? 
Y \N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ( L\') ~~~SS 
recalculated and verified using the fOllOwing equation: 

reported with a positive detect were 

# 

\) 
'\)-::... ·z.:=~~\ 
\=- {0 :s. VV'\ 

1)0::. 0 '(:)"2.-~ 

Sample ID 

\ 
2-
~ 
~ 
-s 
~ 

~ 

Recalculation: ( 'oS ~<') lo ,(Jc_~)(~C:>Oo') 

--z.;s..--\ 

Reported Calculated 
Concentration Concentration 

Analyte (~\\) (V_C\\ '- ) 

l.) 0-z, \ ,_) l) -z._- ,.J 
'-..J 

z_~ Z~\ 
C-\ \6\ \~2-

\~a...\~ ~.~0 '-\:--0 
~~~Q.~'._ '2--~~ ·Zbrx:>c:U 
~\~"I.V::~~ ·~ 76~00 

-c~ 
.._) 

\~~{'lb\'- \%~ '(V<Cz \ \..._ 

\·ss \~\ \~'- ~\~\C 
u ~ 

Acceptable 
(Y/N) 

j 
~~. 

~~ 

' v 

Note: _________________________________________________ ___ 

RECALC.6 



LDC Report# 37802C1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 13, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125105-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-011-GW 460-1251 05-2 Water 12/08/16 
CFMW-037 -GW 460-1251 05-3 Water 12/08/16 
Trip Blank 460-1251 05-4 Water 12/08/16 
CFMW-011-GWMS 460-1251 05-2MS Water 12/08/16 
CFMW-011-GWMSD 460-125105-2MSD Water 12/08/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0o/o for calibration check compounds 
(CCCs). 

In the case where the laboratorY used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0o/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

4 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-125105-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-125105-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-125105-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37802C1 

SDG #: 460-125105-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: rLb 77 
Page:_Lof_ 

Reviewer: L? 
2nd Reviewer: e,.~ 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1( 
~ 1 

3 ' 4 

5 

6 

7 

8 

Q 

I ~alidatico Ama 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-011-GW 

CFMW-037 -GW 

Trip Blank 

CFMW-011-GWMS 

CFMW-011-GWMSD 

Notes: 

I I 
AtA 

6 
A /~ i. ~)) 

b 
D 
tJt? T~ .:: 

6. 
D. 

A L-~7 

N 
b..-
b. 

A 

~ 

~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

II 

"!7 

L:\Roux Associates\Columbia F alls\37802C 1 W. wpd 1 

Comments 

!::.-l~/?:>0. 
I 

D = Duplicate 
TB = Trip blank 

("' 

EB =Equipment blank 

LabiD 

460-125105-2 

460-1251 05-3 

460-1251 05-4 

460-125105-2MS 

460-1251 05-2MSD 

,vJ ::!=ZV 
c. of !!:::..~ 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/08/16 

Water 12/08/16 

Water 12/08/16 

Water 12/08/16 

Water 12/08/16 

II 

I 

II 



LDC #:_~_"W_0_2CJl~- VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 82608 

Were all percent relative standard deviations (%RSO) and relative response factors 
within method criteria for all CCCs and SPCCs? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
nee criteria of> 0.990? 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ,::. 
0.05? 

blank associated with in this SOG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com worksheet. 

Were all su within QC limits? 

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a 
reana 

Level IV checklist_8260B_rev01.wpd 
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Reviewer: r -1 

2nd Reviewer: ~ 



LDC #: "l;) 1~0 2. C) VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a MS/MSD ana of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be a ble. 

Level IV checklist_8260B_rev01.wpd 

Page:~of~ 
Reviewer: F-1 

2nd Reviewer:~ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 

A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene DOD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1.Freon11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 ,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 
I 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1, 1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1,1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1, 1,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU .. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene vvw. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1, 3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2, 3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X 1. 1,2, 3-T rimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. I 

COMPNDL_ VOA_Long list.wpd 



LDC #: 3'1-~ 02 Q__, I 

METHOD: GCMS 8260 8 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: c::r-__ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 00/400 std) 

I CAL 12/13/2016 M 0.3005 

GCMS8 c 0.2596 

cc 1.5000 

JJJ 1.4137 

Where: 

Recalculated 

(RRF 20/1 00/400 std) 

0.3005 

0.2596 

1.5000 

1.4137 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3220 0.3220 11.9 

0.2534 0.2534 3.2 

1.5438 1.5438 10.0 

1.4509 1.4509 9.6 

Recalculated 

%RSD 

11.9 

3.2 

10.0 

9.6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

121316 8 



LDC#: a+ s oz_ .Q_ I VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1 _of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Als)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~= Area of compound, A1s =Area of associated internal standard 
Cx = Concentration of compound, C1s ::; Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard 10 Date Comoound (Reference internal Standard) linitian (CCl (CCl 

1 ~ oro:z..J ' 2 ll~H 1.1 1{\ (IS1) 0. "?>2-'2.0 o. ?>o?4 0. 80?;4. 
~~9 ~)-").-- (1 ....... (IS2) o.~~...l b.~o7 Q. ),V;01 

\.S438 
~ 

1·~~ ~ (IS3) t.4~f1 
J..l~ (IS4) ,.~1)~ 1·41-? J ·4f-~ 

fiS5) 

2 (IS1) 

{IS2) 

(IS3) 

(IS4) 

(ISS) 

3 

1

4

1 I I IE31 l 

CON CAL 41S. WPD 

Reported Recalculated 
%0 %0 

q.~ ~~ 
.,..or ,_~ 

LJ..(p LJ ·~ 
1-~ J) 

II . ! I 



LDC#: a]f;O.LC/ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

---'--"---

2nd reviewer: ~ 

The percent recoveries (%R} of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

I ID 1/ Sampe 

Surrogate 
Spiked 

Dibromofluoromethane b'Q.O 
1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene !; 

I ID Sampe 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sampe -

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I 10 ampe . 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sampe 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

_t;O.t,... (<)0 

tt~.o OJlP 
'tt6. ~ '1lP 
'+9. \ ,~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

toD 0 

9(o 

01"' 
~B l) 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 67;{0~ ej VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00 * (SSG - SC)/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I * 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD sample: __ 4.1....,;~_§.:.__ _____ _ 

Cof!1pounci_ 

11.1-Dichloroethene 

Trich loroethene 

Benzene 

Toluene 

Chlorobenzene 

Spike 

Add,d 
( \.A~ l.,--) 

\II 
MS I M~n 

.,o.() '2.0. 0 

Jl II 

Sample 

I r:oncentrat···· .. uu 
< \1\~ I~> 

\J 

\'10 

{J 

Spiked Sample 

conce~rtion 
( ~ \) 

..MS I M~n 

\'1· (.p 2JJ.7-

\~·-' \9.~ 

).(). \ lo, '2. 

:2J!). b UJ.Q 

20·L, w.o 

SC = Sample concentration· 

MSDC = Matrix spike duplicate concentration 

M~trix SnikP- __MatrixSoike n11nlir-::.tP '----- MS/M~~---~ 
Percent R~Guvt::rv Percent Recovery I 

----~ 

RPD I 

"" -··~ 
,... ___ ~ _ _, 

RPr-::rlr- ~ ' 
1 RPr-::rlr-ul::rt~d 

it[) ~ 10\ \0 l ? ~ 
c=,rCO _:tt CJ<(} 9K 0 0 

\0) \0) I o l to l 0 0 

\0 y-.- '01--" toO \00 7,..- -; 

JO~ IO:? \0 o. lou ~ ~ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCALC.WPD 

--..... 



LOG#: 37Jf02. Q../ 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:____.E.I 
2nd Reviewer: .S: 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSG/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS 10: L~ ttoo .... L.\-O~;l.C...\ 

I I~S~ik~ 
( VJ it ) 

LCS I LCSD 

1, 1-Dichloroethene II 2.o. 0 I "-l ~ 
Trichloroethene 

Benzene 

Toluene 

Chlorobenzene I[ .[ I r 

Spiked Sample 
Concentlation 

( \A/\ w-
LCS I LCSD 

\~·~ I tJf-\ 

'" .~ 
\ 9'.t4 

l~·f 

2.0.~ I; 

I 1 ~~ II 1 csn II____ 'cs11 csn I 

t Percent Recovery __ ][__ Percent R~c:;overy IL RPD I 
,. Reported I Recaf!;_. ]~ -;ep~~~R_~c;_alc. ]I_ Reported I Recalculated I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



LDC#: ~1~02-a; VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: p--

THOD: GC/MS VOA (EPA SW 846 Method 82608) 
/ Y N N/A Were all reported results recalculated and verified for all level IV samples? 

N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (!j,J(Is}(DF} Example: 
(A;s)(RRF)(V0 )(%S) 

~li Q - 'fo2_ :J 1P I (!_~ 
Ax = Area of the characteristic ion (EICP) for the Sample I.D. V2 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard [p.o) 

Is = Amount of internal standard added in nanograms Cone. = J./'18;).5" 
(ng) ..:3~0 ~ 38 (/ .. s:Y-38) 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
1'1·7 ~d /L-or grams (g). 

Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1.wpd 



LDC Report# 37802C2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 13, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125105-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-011-GW 460-1251 05-2 Water 12/08/16 
CFMW-037 -GW 460-125105-3 Water 12/08/16 
CFMW-011-GWMS 460-1251 05-2MS Water 12/08/16 
CFMW-011-GWMSD 460-125105-2MSD Water 12/08/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratorY used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

4 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

CFMW-011-GWMS/MSD Acenaphthylene 118 (61-106) - NA -
(CFMW-011-GW) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

Associated 
LCSID Compound %R (Limits) Samples Flag AorP 

LCS 460-408958 Acenaphthene 110 (61-106) All samples in SDG NA -
460-125105-1 

LCS 460-408958 Bis(2-chloroethyl) ether 62 (63-106) All samples in SDG UJ (all non-detects) p 
460-125105-1 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

5 
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XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to LCS %R, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-125105-1 

I Samele I Comeound I Flag I AorP 

CFMW-011-GW Bis(2-chloroethyl) ether UJ (all non-detects) p 
CFMW-037 -GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Laboratory control samples 
(%R) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-125105-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-125105-1 

No Sample Data Qualified in this SDG 

7 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37802C2A_RA4.DOC 

I 



LDC #: 37802C2a 

SDG #: 460-125105-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date:.!.../!.J/7 
~age:--1--of+

Revlewer:~ _ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

A 

I ~alidatico A[ea 

Sample receipUTechnical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-011-GW 

CFMW-037 -GW 

CFMW-011-GWMS 

CFMW-011-GWMSD 

Notes· 

I I Ccmmeots 

AtA 

A 
At/\ Dlo ~0 ,;. ?-0, (~ 'lA ~~0 

A 
1\ 

rJ 
b. 
~~ 
~w ~ 

tJ 
A 
A 
b... 

A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-1251 05-2 

460-1251 05-3 

460-1251 05-2MS 

460-125105-2MSD 

C... (;A/ !=-~u 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/08/16 

Water 12/08/16 

Water 12/08/16 

Water 12/08/16 

L:\Roux Associates\Columbia Falls\37802C2aW.wpd 1 
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LDC#: VALIDATION FINDINGS CHECKLIST 

PA SW 846 Method 827 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
rA::lin::ll''~is? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 

Page: _Lot_;!
Reviewer: f:7 

2nd Reviewer:~ 



LDC #: ~\i> 01.- C1..a- VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be 

Level IV Checklist_8270D_rev01.wpd 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

I A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1,3-Dichlorobenzene DO. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene U UU. Benzo(b )thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5 -Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. X1. 

I Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene I zzzz. Z1. 

COMPNDL_SVOA long list.wpd 



LDC#: 3 7-fsOz_ c..O><L, VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

-~ 
Y(N ~/A - ... -·- -··- .......... _,., . . .... ·-- - .. \.- .. , .. -·. . . -·- I"' . . ....... ··- . -· I .. ·-· .... -·. -- ······--· ...__ 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

~4-'i 00 l\8 ( (p \ -\O(o) ( ) ( ) l 
( ) ( ) ( ) 

( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 
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LDC#: 37~0'2-C. a~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS} 

~9se see qualifications below for all questions answered "N". Not applicable questions are identifi~d as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD 10 Compound %R (Limits) %R (Limits) RPD (Limits) Associated Sam_p_les 

16> 4-l?O- ~6t \\0 ( lP\-\Ofd) ( ) ( ) A\) 
40~~ f> b"1 

< "' -to{Q ( ) ( ) ~ 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

j_ J ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

L _l ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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Reviewer: FT 
2nd Reviewer: ~ 
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LDC #: ~ r[('D 2. C c)'- VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f / 
Reviewer: FT 

2nd Reviewer: Q__ 

METHOD: GCMS 82700 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 12/13/2016 A 

gcms6 s 
GG 
uu 
DOD 

Ill 

Where: 

Reported Recalculated 

(RRF10 std) (RRF10 std) 

1.6862 1.6862 

0.9080 0.9080 

1.4750 1.4750 

0.9379 0.9379 

0.9307 0.9307 

0.9887 0.9887 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.8237 1.8237 18.4 

1.0152 1.0152 20.0 

1.5349 1.5349 6.2 

0.9826 0.9826 11.7 

0.9364 0.9364 11.2 

0.9969 0.9969 6.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

--

Recalculated 

%RSD 

18.4 

20.0 

6.2 

11.7 

11.2 

6.8 



LDC #: a 7-1702.. C a~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(C;s)/(A;s)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A;s =Area of associated internal standard 
Cx =Concentration of compound, C;s =Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC} ~CC) 

1 e.vJ tq14 
P·/12>\ \ ~ A (1st IS) J .~'2- 37 \. <6'70 _\· &q0 

y\1.~ (D\,7 s (2nd IS) \. 0\SY o.~ 9> 1\.1 o .. ctt'B \ ~ 
~q (3'd IS) \-S~4i \·.:?L\' I· :?if\ 
Vt.V\ (4th IS) 0·, f>2l, '() ~ ,~, o. ~l-31 
POD (5th IS) 0 ·i;l-4- 0. Y>~tJ ~ o.&~o.} 
'!.- I: T (6th IS) o .4~.t;or 'V.Cf4 oz.. 0 .,40l--

2 ~ osl--=, \').-( l'f(l~ (tat ISl \· 5'1 0 \.~~0 
fJ\ t:!>"~).,y (2nd IS) '0.~1\0 0.~1~ 

(3rd IS) J.q 1-J\. j ·t.\-:H 
(4th IS) I 0. 1~2.£ O·~BJ\ 
(5th IS) tJ. ~1 ~1£ o.~"']~_u 

~ 16th ISl ,ll \.O~"'Q \ .01--_?:> 

3 Lts£ ISl 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

(6th IS) 

II Reported I Recalculated I 

II 
%0 

I 
%0 

I 
\·~ J'C' 
3·? 3·~ 

p. ... {.p 1}. ,(a 

3_·0 [·0 
{,. () &.0 
s. _'"1 5---1 
J,.y_ trCzl 
t4 .)-- _cl.v-
1·_Q _.t·U 
o.o o.u 
b·Y" _&_. ~ 
?.-~l.o 1.· {; 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC #:_6_7-_B_o '2 c. :2 9.- VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: o· z 
The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Sample 10: ~ 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 \O·D 4-sl'Z--- t~ 1B 0 
2-Fiuorobiphenyl ~.?> l S{~ ~;, 

Terphenyl-d14 ~.,~ ~i 44 
Phenol-dS 1· fa6'" 1..1 ")..7 
2-Fiuorophenol 3:~o ol b7 
2,4, 6-Tribromophenol \I ~·llP q~ '1v ,[I 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

5 I ID am pre 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

5 I ID ampe : 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 



LDC #: .S 1-B 0 -;)..C 2 DL- VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_.EI 
2nd Reviewer: .:::::::~~-....... 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery= 100 * (SSC- SC)/SA 

RPD = I MSC - MSC I * 2/(MSC + MSDC) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: --~=......:4-~j-~----------

I Compound I 
Spike Sample Spiked Sample 

A~\t Conceltration concentf~on 
( \1\9\' ) (\o\Q ll/ ) ( \AC~ ) 

1-t '.a \J II 

M~ M~n ------ MC: M~n 

Phenol ~.0 ~.0 fJv? ~.;.'2- 2.(p .. '),-

N-Nitroso-di-n-propylamine \ ~Do. Cpcg.o 

4-Chloro-3-methylphenol l !6.,., ,S1-.0 

Acenaphthene ) ,II ~.o 11·0 1:0·7 
Pentachlorophenol llPO \l9 0 \ \~0.0 \'\? 
Pyrene w ~ ~ ~.~ ·~·f 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

M~triY ~niln:• M~triY ~nile~ - •• I lliiSllliiSD I 
Percent Recovery Percent Recovery I RPD I 

.... ~ .... ~,,. .... ~~,.~·,. - . 
~~,.~·,. 

'?} ?>l ?>~ ~3 4 ~ 
7~ 1~ ~l ~} I 1 
lPi h"l 1l 71 "? 3 
~to ~"' 4r &Jr '\- t 
~i xi C60J &'4 2.- 2--

100 \00 \00 JOV ' I 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 
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LDC #: C, 1-!30'2 C!. 0) ~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSG = Spike concentration 
SA= Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \..~ t\kO- "'\05~90 

I I 
Spike Spike I I es II ·I esc II 
Addrf Conce~lltion 

I II II Compound { -~ }.... ) (~ .... ~) Percent Recove!X Percent Recove!X 

' \, 

·~~ ~~~n I~~ •~c::n ... _. 
RP~~·~ ~ _. J;2,.,.!:1,,.. ... 

Phenol ~o.O ~J?\ .,_~. 1 NA o<o ~(o 

N-Nitroso-di-n-propylamine ~·1 12> 1:3 
4-Chloro-3-methylphenol s:£.( 10 10 v 
Acenai>_hthene ,' 1>'.£\ '\4 1i / 
Pentachlorophenol J\c1o.O \ "\~ 90 ~0 /v 
Pyrene )'0.0 ,v 1L\.CJ ,II Cj~ ~~ rJfr/ 

/ 

1 es£1 esc I 
RPD I 

R,.,..!:!!l,.1 •l~t"'ti 

~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 
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LDC#: ~7Kb:Z.c.~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: ~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(L)(V,)(DF)(2.0) Example: 
(As}(RRF){V 0)(Vi){%S) 

'1lo,eJ ... 4o 5 9fB A 
Ax = Area of the characteristic ion (EICP) for the Sample I.D. ld.b 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard (i.ol (r}(lo{)n) 

Is = Amount of internal standard added in nanograms (ng) Cone.= :?>??12>7 
vo = Volume or weight of sample extract in milliliters (ml) or ~ l:) 0"2-S lo ( l . ~ 1-- ~ l) ('- 90) 

grams (g). 

v, = Volume of extract injected in microliters (ul) = 

vt = Volume of the concentrated extract in microliters (ul) .:l'1.\ \.\a\\,-
Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 37802C4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: January 13, 2017 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125105-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB12-AQ 460-125105-1 Water 12/08/16 
CFMW-011-GWF 460-125105-2F Water 12/08/16 
CFMW-037 -GWF 460-1251 05-3F Water 12/08/16 
CFMW-011-GWFMS 460-1251 05-2FMS Water 12/08/16 
CFMW-011-GWFDUP 460-125105-2FDUP Water 12/08/16 

Samples appended with F were analyzed for dissolved metals 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB12-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB 12-AQ 12/08/16 Calcium 469 ug/L CFMW-011-GWF 
Sodium 450 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits. 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37802C4A_RA4.DOC 



VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%D) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-1251 05-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-125105-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-125105-1 

No Sample Data Qualified in this SDG 
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LDC #: 37802C4a 

SDG #: 460-125105-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: \ \\o l '' 
Page:_\_of_L 

Reviewer: ;::t..Q 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XI\/ 

Note: 

llalidatiao Ama I I Cammeots 

Sample receipt/Technical holdinq times ~ \2.\ ~\\\.p 
ICP/MS Tune ~ 
Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis M. 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

OvAr~ll A nf n<:~t<:~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

~ 
s~ £:~-=- t.~ 

~ ~~--=-(~\ 

~ ~lR 
~ ~:::: l~ 
~ le-~ 

~ 
~ 
~ 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

SB=Source blank 
OTHER: 

Samples appended with F were analyzed as dissolved. 

Client ID LabiD Matrix Date 

1 CFMW-EB 12-AQ 460-1251 05-1 Water 12/08/16 

2 CFMW-011-GWF 460-125105-2F Water 12/08/16 

3 CFMW-037 -GWF 460-1251 05-3F Water 12/08/16 

4 CFMW-011-GWFMS ~\~\.\ 460-1251 05-2FMS Water 12/08/16 

5 CFMW-011-GWFDUP \... 460-1251 05-2FDUP Water 12/08/16 

6 

7 

8 

9 

10 

11 

12 

1q 

I 

Notes: __________________________________________________________________________________ __ 
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VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
,... 

Cooler temperature criteria was met. 
/' 

II. ICPIMS Tune 
,.-· 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 

-Were %RSD of isotopes in the tuning solution ~5%? 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? /""'" 

Were the prop_er number of standards used? 
,...-

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 

120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? 
.(""' 

IV. Blanks 

Was a method blank associated with eveJY sample in this SDG? ~ 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? _,... 

Were the AB solution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ,.. 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .5 20% for 
/ 

waters and .5 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed oer extraction batch? -
Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC -
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:~ofZ:. 
Reviewer: 6~ 

2nd Reviewer:~ 

Findings/Comments 



LDC#: ::?;~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125%.(200.8) < of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? / 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL / 
'(ICP)f>1 OOX the MDUICP/MS)? 

Were all percent differences (%0s) < 10%? r 

Was there evidence of negative interference? If yes, professional judgement will be 
used to aualifv the data. -
X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
~ 

to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. -
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. 
/ 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

r 

Page:.Z .. Pf~ 
Reviewer:~~ 

2nd Reviewer:~ 

Findings/Comments 



LDC#:3~~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_\_ot_l_ 
Reviewer: ~ _ 

2nd reviewer:__,~::;;....._ __ 

All circled elements are applicable to each sample. 

S;~mniP-In MatriY TaraP-r A -•· ·'" List ITAL\ 

\-3 ~S~ As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn\ Mo, B, Sn, Ti, - -"' 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

uc'-~-s ~b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Z~Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

Jl.n .. lu"'l"' aa .LL 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

[GFAA AI ~h Ac:. R~ R~ r.r1 r.~ r.r r.n . r.11 I=~ Ph 1\An 1\An Hn l\li I< ~~ An 1\1~ Tl V 7n 1\An R ~n Ti 

Comments: Mercury by CV AA if performed 

ELEMENTS.wpd 



LDC #: 37802C4a VALIDATION FINDINGS WORKSHEET 
Field Blanks 

METHOD: Trace Metals (EPA Method 200.71200.8) 

Associated sample units: ugll 

Field Blank I Rinsate I Other: Associated Samoles: 

Samole Identification 

n Limit I No Qual. 

Ca 469 4690 

Na 450 4500 

2 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

FBLK_1.wpd 

Page:_lot__l 
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2nd Reviewer:~ 



LDC#:3,.~~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibr;ation Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

~u..J 
\'"1~\'& 

~01 

(W 
\~-~~ 

~u 
\~'_1,.'1_..... 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc111ated 

II I Type of Analysis Element Found (ug/L) True (ug/L) %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) L-V\.. 4o~~~--- ~ ~~ Lo-z.._~;,~ 

CVAA (Initial calibration) 

~""' ~ .. \"$....) ~'-- 'S~'- \O~Y,~ 
,__,) 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) v ts\!L\ ~\.\.- Sb -uc;.\L. \0'2--.::./ .... ~ 
"'-.) '-....) 

CVAA (Contining calibration) ~'\ s.os.~~\.'- s '-Jc:;\L. \~t-::.( .. ~. -- ~ '-....._\ 
GFAA (Initial calibration) 

GFAA (Continuing calibation) 

eegcd:ed 

%R 

\~L."'/.~ 

'\~~~~ 

\ c L. Y .. !?--

\o '-~~~~ 

I 

Page:_\ of~ 
Reviewer: c::::::,Q 

2nd Reviewer: ~ 

Acceptable 
(Y/N) 

.:::\ 

~ 

__ "\ 
lr 

Comments: ________________________________________________________________________________________________________________ _ 
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LDC#:.~~~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:__lof~ 
Reviewer: :S~ 

2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample 10 

:!.<S~~ 
l\: :::c> 
Lc..J<, 
,.,_ .. _\52_ 

~c, 
CS':vv> 
~0Q 
\q_~ol 

~ 
\~\.-..'L-

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I 0 I SOR (units} 
Type of Analysis Element (units) 

ICP interference check L<- Z-\' ' '- '\,) \ '-- ~~...;)~~'-
'\ __, 

Laboratory control sample 
~ c;, -b'; ~l '-- -S.'->~\.--

. ......) -
Matrix spike 

~ 
(SSR-SR) \ \..)'1-'-0 f\\ ~'&'---

Duplicate ~ 2.o~~ u~'- Z~--~ '.>.c\\'-
- . ~ 

{2 ICP serial dilution -~ sz~~o v0\. '- c;2":,"\ ~\ '-

I eecalc11lated I 
I %RIRP0/%0 I 

\o~1 ... '?-

(,~-~-~ 

'ttpt:~ 

z.~r~~v 

0 .. _06?_:.>~() 

... 
Acceptable 

%R/ RPO/ %0 (Y/N) 

\:o'<> ~y ~ G2- ~ 
\\~-! ... ?.--- \ 

~!_'"!~~ 
\ 

2~~~ J.r 

D .o(.:)c%Q ~ 
Comments: ________________________________________________________________________________________________________________ _ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_\_of~ 
Reviewer: :s;::> 

2nd reviewer: ~ 

~lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
IY\ N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
YJ N N/A Are all detection limits below the CRDL? 

Detected analyte results for (_t) Lv......_ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
-FV 

ln. Vol. 
Oil 

# 

(RO)(FV)(Oil) 
(ln. Vol.) 

Recalculation: 

Raw data concentration ~Q ::: Z~'\ 2 ~ l 
Final volume (ml) _ ~ --~ '-
Initial volume (ml) or weight (G) \)·, ~ =.. z__ 
Dilution factor 

Sample ID Analyte 

' c.~ 
2- h~ 

~ w~ 
_ ___. 

Reported Calculated 
Concentration Concentration Acceptable 

(~\\._,.) ( (\?9 \\ ) (Y/N) 

4~ ~~ "-~ 
tb~ \{o~ \ 
q~ ~s~ ~ 

Note: __________________________________________________________________________________ _ 
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LDC Report# 37802C6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 12, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125105-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB12-AQ 460-125105-1 Water 12/08/16 
CFMW-011-GW 460-1251 05-2 Water 12/08/16 
CFMW-037-GW 460-1251 05-3 Water 12/08/16 
CFMW-011-GWMS 460-125105-2MS Water 12/08/16 
CFMW-011-GWMSD 460-125105-2MSD Water 12/08/16 
CFMW-011-GWDUP 460-125105-2DUP Water 12/08/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

I Sam~le I Anal~te I Finding I Criteria I 
CFMW-011-GW Total dissolved solids The daily balance check for The balance check should be performed 
CFMW-037 -GW was not performed. before daily use to verify calibration. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB 12-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB 12-AQ 12/08/16 Chloride 183 ug/L CFMW-011-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-011-GW Chloride 681 ug/L 681J+ ug/L 

4 
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VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (limits) Flag AorP 

CFMW-011-GWMS/MSD Ammonia 111 (90-110) - J+ (all detects) A 
(CFMW-037 -GW) 

CFMW-011-GWMS/MSD Ammonia 111 (90-11 0) - NA -
(CFMW-011-GW) 

CFMW-011-GWMS/MSD Sulfate 80 (90-110) - J- (all detects) A 
(CFMW-037-GW Chloride 87 (90-110) 86 (90-110) UJ (all non-detects) 
CFMW-011-GW) Orthophosphate as P 59 (90-110) 82 (90-110) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Analyte (Limits) Flag AorP 

CFMW-011-GWMS/MSD Orthophosphate as P 32 {S20) UJ (all non-detects) A 
(CFMW-037-GW 
CFMW-011-GW) 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID Difference 
(Associated Samples) Analyte (Limits) Flag AorP 

CFMW-011-GWDUP Fluoride 142 mg/L (S80.0) J (all detects) A 
(CFMW-037 -GW) 
CFMW-011-GW) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

5 
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IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and RPD and DUP difference, data were qualified as estimated in 
two samples. 

Due to equipment blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-125105-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFMW-037 -GW Ammonia J+ (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

CFMW-037 -GW Sulfate J- (all detects) A Matrix spike/Matrix spike 
CFMW-011-GW Chloride UJ (all non-detects) duplicate (%R) 

Orthophosphate as P 

CFMW-037 -GW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFMW-011-GW duplicate (RPD) 

CFMW-037 -GW Fluoride J (all detects) A Duplicate sample analysis 
CFMW-011-GW (Difference) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-125105-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-125105-1 

Modified Final 
Sample Analyte Concentration AorP 

I CFMW-011-GW I Chloride I 
681J+ ug/L 

I 
A 

I 
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LDC #: 37802C6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-125105-1 Level IV 
Laboratory: Test America. Inc. 

"3\) 

Date:\\\'-\~ ~~ 
Page:_lof~ 

Reviewer: 0 <r::::> 
2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammonia-bi{(EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0t Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM25400) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatioo A[ea 

I. Sample receiptrrechnical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

Yl ()\/l::>r<:~ll nf n<:~t<> 

Note: A= Acceptable 

1 

2 

3 

4 

5 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB12-AQ 

CFMW-011-GW 

CFMW-037 -GW 

CFMW-011-GWMS qoS:<p ~cO, a 

CFMW-011-GWMSD \ \ 

I I Commeots 

"- \'2_\~\\(p 

~ 
s~ 

~ 
Sv--..J ~~~ (_,) 

s~ ~~ :::(_~._~\ 
SG0 \)0Q 

J 

~ LCS\<:) ';,-.'-- ~~ 

0 
·~ 

'~ 
ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

', 460-125105-1 

460-1251 05-2 

460-1251 05-3 

5("? _'Z Pt-\2:> ~ 460-1251 05-2MS 

lt 1 ~ 460-1251 05-2MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/08/16 

Water 12/08/16 

Water 12/08/16 

Water 12/08/16 

Water 12/08/16 

6 CFMW-011-GWDUP t l1 b..\ 'C.-\ ~-.rr~ \.9<) \c,~ 460-125105-2DUP Water 12/08/16 
./ 

7 

8 

9 

10 

11 

12 

13 

14 

I Hi 

I 

Notes: __________________________________________________________________________________ _____ 
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VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method <;:>o_C~-<1 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 

II. Calibration 

Were all instruments calibrated daily, each set-up time? 
~-

Were the proper number of standards used? 
/ 

Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibration verification %Rs within the 90-110% QC { 
limits? 

Were titrant checks performed as required? (Level IV only) / 

Were balance checks performed as required? (Level IV only) / 

Ill. Blanks 

Was a method blank associated with everv sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks 
/ validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
./ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .:s. 20% for 
waters and ,:s. 35% for soil samples? A control limit of .:S. CRDL(.:s. 2X CRDL for soil) I was used for samples that were .::. 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? /" 

/ 
Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

./ 

Page:_1ot'
Reviewer:~__.-

2nd Reviewe~ 

Findings/Comments 



LDC#:~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. ./ 

Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

Page:2ot'L... 
Reviewer: -:::::::S;:::> 

2nd Reviewer:~ 

Findings/Comments 



LDC#:b~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

Page:_1_of_1_ 
Reviewer: J D 

2nd reviewer: ~ 
All circled methods are applicable to each sample. 

rt. 
I ID ..... .L 

\ pH TDS (cOf~iNoJ ~:Oso:'.6-Pb4~1~N~)TKN TOC Cr6+ CI04 {\\a-."'~~') 
l! v \..... l ("s6.~ "-"' - '- ----

pH TDS Cl F N03 NO? ,4 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 - -
2-~ pH {o;)8fF¥o~\ No~o)6-P'6JAI~6~~~ TKN Toe ere+ c1o4 ( ~"~~~ ( ~~~ 

\._..../ \._./\...,/ '-....... .,/---/ ~ '-..../ '-"" ..__, '- __../ .....__...., 
pH TDS Cl F NO.a. NO,., S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

()c~_ ~-~ pH TDS (cl(F'~o~\ rfo)(~oYo-Po~ ]Aik tN ~ TKN TOC Cr6+ CI04 
'---" \.._../\. ~ ./ ~ '----"" '-"' '-"' 

pH T.Q.S Cl F ~NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 ~ 

QL~~ pH ~o¥cl{FJNO~ NO? ~o~(o_p'(S)t;k;cN NH~ TKN TOC Cr6+ CI04(~~~ ( \SS), 
'-"' \...../ \...,/ \._/ \...---"'"" \,.../ ~ '-----'"" 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH:. TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH:. TKN TOC Cr6+ CI04 

pH TDS Cl F NO:. NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO:. NO? S04 O-P04 Alk CN NH:. TKN TOC Cr6+ CI04 

pH TDS Cl F NO:. NO? S04 O-P04 Alk CN NH:. TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO:. NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH:. TKN TOC Cr6+ CI04 

pH TDS Cl F NO:. NO? S04 O-P04 Alk CN NH:. TKN TOC Cr6+ CI04 

nH Tn~ r.t F NO. NO. ~0 0-PO Alk r.N NH. TKN TOr. r.rn+ r.tO 

Comments: ____________________________________ _ 

WC.wpd 



LDC #: 37802C6 VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Pie~~ see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_l of_\_ 

Reviewer: 3Q 
2nd Reviewer: ~ 

Yw.:-:N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
~N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 

$ ONLY: 
Was a midrange cyanide standard distilled? 
Are all correlation coefficients >0.995? 

(j) N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

-

:H. n::~to 
.. In An::~luto 0/n~ A ... ~ - .,. 

12/14/16 Balance Check TDS Balance check was not performed on 2-3 Text 
12/14/16 

--

nfn::~t::~ 

Comments: ______________________________________________________________________________________________________________________ _ 

37802C6CAL.wpd 



LDC #: 37802C6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:~ Associated sample units: ug/L 
Sampling date: 12/08/16 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other: Associated Samples: 2 

Analvte Blank ID Action Limit Sample Identification 

~~~ -==~~~~~~~,iL~~~ 2 

Page:_\ of_\._ 

Reviewer: ~Q 
2nd Reviewer: .::3l, 

!chloride I 183 I 1830 I 681J+ I I I I I - ~- -~ --- UJ 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37802C6FB.wpd 



LDC #: 37802C6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_\ of_l_ 

Reviewer: ·0 V 
2nd Reviewer: ~ 

YJ f>J. N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y /Nt N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

' ' of 4 or more, no action was taken. 
Y N N/A Were all duplicate sample relative percent differences (RPD) .::5. 20% for samples? 

EL IV ONLY: 
....!.j-.:..:.......:...:N=/A..:_ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

-- ---

MS MSD 
:11. In M::atriv An::alut.c. 0/~ 0/ ... ~Pn II irnitc:\ A ... - .. 

4/5 w NH3 111 (90-110) 2-3 J+det/A (det = 3) 
804 80 (90-110) J-/UJ/ A ( det) 
Cl 87 (90-110) 86 (90-110) J-/UJ/A (det) 

OP04-P 59 (90-110) 82 (90-110) J-/UJ/A (nd) 

I I 4/5 I w I OP04 I I I 32 (,::5.20) I 2-3 I J/UJ/A (nd) I 

Comments: __________ ~~~----~~-----------------------------------------------------------------------------------------
EB not associated 

37802C6.wpd 



LDC #: 37802C6 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:__J_ofL 

Reviewer:~ 
2nd Reviewer:~ 

~ N/A Was a duplicate sample analyzed for each matrix in this SDG? 
'iN! A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and~ 35% for soil samples? If no, see qualifications below. A control 

limit of ±.R.L. (±.2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

t:. .... ,. ••• W W -·- I---·--·-·-- I---··-----~::::·--·- I --- --W -· I W 0 ·---·--·-··-·I W. -· 1'--1 ·--.. 1-1 I---·--·-.. ·-··-· 

H Date 

I 
D••elicate JD 

I 
Mattix 

I 
Aoal~~e 

I 
BED ll imits~ 

I 
Diffemcce ll imits~ 

I 
Associated Sameles 

I 
C11alificatioos 

I 6 w F 142 (<80.0) 2-3 J/UJ/A (det) 

Comments: EB not associated 

37802C6DUP.wpd 



LDC #: 3\Z;DLC.~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration otO<~-~as recalculated. Calibration date: \0 t "Z.Jo \ \\0 

Page:__l of_\_ 

Reviewer: ~V 

2nd Reviewer: ~ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 
---

Type of analysis 

Initial calibration 

~ ~7'~\_0 
Calibration verification 

~ ~-~ '-<;"-' 
Calibration verification 

~"J (~~~ 
alibration verification 

Analyte 

D~~-? 

OQ~-? 

C-\ 

~ 

Where, 

--

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

Yo~ ---z_~..--sa::... ~\._ 
'-.._) 

\-'-*\0-\~~ 

0--~7~\_, 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

- -- --- ------ --- -- -------

Recalculated Reported Acceptable 

Cone. (mg/L) Area r orr r orr (Y/N) 

0.2 6401 

0.5 34171 0.9993 0.9990 

2.5 226775 ~~ 
5 444853 

7.5 709665 

10 955401 

.,~'-1-SL-

''Z '-<;, 'f'/'0., \ \_, 
~'S--~~:.1.\2.- LtS-S%~ ~>q_ 

\,_) 

\~~~'- Dt.""\~bf.?- q\, 'ot~~ ~ 
Ol'Z:~~ l:oL-7 .. ~ ( 0 -z.._ ~~~ '?- 1 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results.·------------------------------------------------

k_~~~-Oj 



LDC #: SJ~{S2(\._p VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~of \ 
Reviewer: 0.r::::;;-

2nd Reviewer: ~ 

METHOD: lnorganics, Method SeQ..___. C'S\'se..c 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, 
(S+D)/2 

Sample 10 Type of Analysis 

LL':> Laboratory control sample 

'{ '~ ,, 
t'-<s 

Matrix spike sample 

\'\'_\'S 

\Ju'< Duplicate sample 

\\'~St:> 

S= 
D= 

Element 

\~S 

t---)\-\~ 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
{units) {units) 

62--0~'- ~'\~~'---
(SSR-SR) 

\\.u!U~'-- ~Z:>Do ~~'-

~"'-~)~ ~~~"- ~a~'-

I eecalculated 

II 
eeecded 

I I Acceptable 
%RIRPD %RIRPD {YIN) 

q~ -eo ~r~ qbJ~?~ ~ 

\\.\ 0~~¥?- l\.\ .o;:~ \ 
~0/y~~ t""J-~«v 1 

Comments: ______________________________________________________________________________________________________________ ___ 

TOTCLC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method __ 3 __ <6L-__ ~----

Page:_\_ofL 
Reviewer: ~ \) 

2nd reviewer:~ 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
'\ N N/A Have results been reported and calculated correctly? 

Y \ N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for _ ........ (~S= __ =--'0--+--~....:..;£;=. __.L-----------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 

# 

w._ --- o. \7.-\d:o~ '
v-->-z.... ::. 0, \ \S ~ \. '-

Sample ID 

\ 

z_ 

.3> 
~ 
(~ 

-~ 

s 

Analyte 

~\ 

\~a..\.LN 
~l~\}z_-~ 

~'i'Jtq;__ 

A~M:~~A 

\:~~ 
-.._) 

\<;S 

Reported Calculated 
Conce~tration Concen\tration Acceptable 

("'\ ~) <uA \_) (YIN) 

\%S \~~ ~ 
'\~-z__ \~ \ 
{~\ !'fS\ 

\G.. cacm 1 q_ ~a::)(~ 
~~'\Cl:D \~ceo 
\ ~~ (!VvJ \ '- \~~\\_ 
Lo ~"Me\~\.-- tO~\\_ ·--v 

\~ --J 

Note: _________________________________________________ __ 

RECALC.6 



LDC Report# 3780201 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 13, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group {SDG): 460-125196-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-044-GW 460-125196-2 Water 12/09/16 
CFMW-003-GW 460-125196-3 Water 12/09/16 
CFMW-031-GW 460-125196-4 Water 12/09/16 
TRIP BLANK 460-125196-6 Water 12/09/16 
CFMW-022-GW 460-125196-7 Water 12/09/16 
CFMW-038-GW 460-125196-8 Water 12/09/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (w2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0o/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

4 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Data Qualification Summary - SDG 460-125196-:1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 460-125196-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-125196-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 3780201 

SDG #: 460-125196-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date:l~/;7 
Page:_.,L_of__i 

Reviewer: __a_ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-1 

~ 
2 
~ 

3 

-4 
....... 
5 -6 

7 

8 

Q 

I ~alidatioo A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-044-GW 

CFMW-003-GW 

CFMW-031-GW 

TRIP BLANK 

CFMW-022-GW 

CFMW-038-GW 

Notes: 

t~o-

I I Comments 

A ,A 
~ 

A, A o/o ~0 ,!'!:!- 15/301 12-- !d .:= UJ 

A 
, 

cd~x/ 

Ll 
NO TB := tj. 

~ 

~ II~ 0- \).S I OS - ,_ Mt6/ M t.:> )) 

~ Lc...7 
N 
b 

.6 
A. 

A. 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

II 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-125196-2 

460-125196-3 

460-125196-4 

460-125196-6 

460-125196-7 

460-125196-8 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

II 

L:\Roux Associates\Columbia Falls\37802D1W.wpd 1 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 82608 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ~ 
0.05? 

Was a Ia in this SOG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com worksheet. 

Level IV checklist_8260B_rev01.wpd 
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Reviewer: r -1 

2nd Reviewer: ~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a MS/MSD an of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be acce le. 

Level IV checklist_8260B_rev01.wpd 

Page:~of~ 
Reviewer: _r1 

2nd Reviewer: ~ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
---- -------------

A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

[ C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DO. Chlorobenzene ODD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 A-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q 1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethene SS. 1,3-0ichloropropane SSS. a-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1, 1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichforopropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1 ,2,3-Trimethyfbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list.wpd 
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Loc#: a:rroo2~ 1 

METHOD: GCMS 8260 8 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of ~ 
Reviewer: FT 

2nd Reviewer: e>---

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 00/400 std) 

I CAL 12/13/2016 M 0.3005 

GCMS8 c 0.2596 

cc 1.5000 

JJJ 1.4137 

Where: 

Recalculated 

(RRF 20/1 00/400 std) 

0.3005 

0.2596 

1.5000 

1.4137 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3220 0.3220 11.9 

0.2534 0.2534 3.2 

1.5438 1.5438 10.0 

1.4509 1.4509 9.6 

Recalculated 

%RSD 

11.9 

3.2 

10.0 

9.6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

121316 8 



LDC#: 
1/ 

:afBOZ-~/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: ~ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference == 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(C,s)/(A,s)(Cx) 

Calibration 

Where: ave. RRF == initial calibration average RRF 
RRF = continuing calibration RRF 
A~= Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard 10 Date Comoound (Reference internal Standard) hnitiall (CC) lCCl 

1 ~ot:z..J \'2. J l~l\"' J.l\ _f1S1l o. :,.zzo o. ?Jo?4 0. 30?Jit 
~~'1 ~'l-?-- ~ (IS2j_ o.~~...\ b. ,..c.:. 0 7 o.~O/ 

\.S438 ~ 1. 't1-? ~ (1531 t.'f-~f1 
J~~ (154) r. l-\~-n~ 1·41-? r .4~.2:> 

_(155) 

2 (151) 

(152) 

(153) 

(154) 

(ISS) 

3 

1
4

1 I I IEJI l 

CON CAL 41S. WPD 

Reported Recalculated 
%0 %0 

~.~ c;..i{ 
.,..,~ 1·4 
l}.{p ·' 4 ·~ 
1-~ ,.;-

II . ! I 



LDC #:_:J_7k_o_::;. ;.;> ) VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Sample ID: 1FY 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Dibromofluoromethane ~--o.D 51?·0 !00 fDO 0 

1,2-Dichloroethane-d4 I lfB. I 11, ~b J 

Toluene-dB I '11· 0 Off{; ~/{ 

Bromofluorobenzene 
.Y l/-1· 7--- 7!J ~£ J! 

Samp e I D 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample I D -

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID amp:e . 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sampe 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 
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LOG #: 3 7 JS 02.. fZ(_ I 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:___.EI 
2nd Reviewer: g 

The percent recoveries {o/oR) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSG/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: L~ 4bo- t..\0~;2.C.,\ 

I - Compound 11 I ~!12 ) 
~~~~-~~ LCSD 

11,1-Dichloroethene II :2o.O I N~ 
Trichloroethene 

Benzene 

Toluene 
Chlor-o-be_n_z_e_n_e---11

1

11---_+[---f,---+-J 

Spiked Sample 
Concent{ation 

( \Ar\ 1\A-

LCS I LCSD 

\~·3 I tJ~ 

\~·~ 

\ 9'·q 

l~·f 

20.~ .Jj 

I - 1 cs II 1 csn II 1 cso csn I 
[ f='erceQt Recovery IL _ f'lerc~nt Becovery I[_ RPD I 
I Reported I Recalc. ~~- Reported I Recalc. ''~ Reported I Recalculated I 
~l t::'() 

~<(; 9f; ~ 
tOU (00 /v 
q~ 91 ~ 
\'0 -z.. I a,_. N~ 

/ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



LDC #: 3 ':/-802- D) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

E HOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~ 

,--=.......j..!...:.:........:....:N:!..!./A...!... Were all reported results recalculated and verified for all level IV samples? 
Y. N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = f&l{!s}(D F) Example: 
<As)(RRF)(V0 )(%S) 

#2 I, I, .1 -{r; chloroe /her 
Ax = Area of the characteristic ion (EICP) for the Sample I.D. 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Is = Amount of internal standard added in nanograms Cone.= ( 1/61& ) ( ~-r;.D H ) 
(ng) 1bG bSB ) < o. ~c;e3)< ) ( ) 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = /t or grams (g). b-~ uo 
Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1 SB.wpd 



LDC Report# 3780202a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 13, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125196-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-044-GW 460-125196-2 Water 12/09/16 
CFMW-003-GW 460-125196-3 Water 12/09/16 
CFMW-031-GW 460-125196-4 Water 12/09/16 
CFMW-022-GW 460-125196-7 Water 12/09/16 
CFMW-038-GW 460-125196-8 Water 12/09/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSO) were less than or equal to 20.0o/o. 

In the case where the laboratorY used a calibration curve to evaluate the compounds, all 
coefficients of determination(~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

12/15/16 Bis(2-chloroethyl) ether 27.0 CFMW-003-GW UJ (all non-detects) A 
(11:10) Pentachlorophenol 30.6 CFMW-031-GW UJ (all non-detects) 

CFMW-022-GW 

12/16/16 Bis(2-chloroethyl) ether 21.9 CFMW-044-GW UJ (all non-detects) A 
(13:32) Acenaphthene 32.2 CFMW-038-GW UJ (all non-detects) 

12/16/16 2,4-Dinitrophenol 25.3 CFMW-044-GW NA -
(13:32) CFMW-038-GW 

4 
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Associated 
Date Compound %0 Samples Flag AorP 

12/16/16 Benzaldehyde 21.1 CFMW-044-GW UJ (all non-detects) A 
(14:02) CFMW-038-GW UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(

0/oR) were not within QC limits for samples CFMW-003-GW and CFMW-022-GW. Using 
professional judgment, no data were qualified when one base or one acid surrogate %R 
was outside the QC limits and the %R was greater than or equal to 10%. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
{Associated Samples) Compound %R {Limits) %R {Limits) Flag AorP 

LCS/D 460-409454 4-Nitrophenol - 48 (11-47) NA -
(All samples in SDG 460-125196-1) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

5 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-125196-1 

I Sam~le I Com~ound I Flag I AorP 

CFMW-003-GW Bis(2-chloroethyl) ether UJ (all non-detects) A 
CFMW-031-GW Pentachlorophenol UJ (all non-detects) 
CFMW-022-GW 

CFMW-044-GW Bis(2-chloroethyl) ether UJ (all non-detects) A 
CFMW-038-GW Acenaphthene UJ (all non-detects) 

Benzaldehyde 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Continuing calibration 
(%0) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-125196-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-125196-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37802D2a 

SDG #: 460-125196-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 1 /G /;1 
Page:_Lof_/ 

Reviewer: t:7 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

t 
1 

2 .,. 
3 

t 
-
5 

6 

7 

R 

I llalidatico Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-044-GW 

CFMW-003-GW 

CFMW-031-GW 

CFMW-022-GW 

CFMW-038-GW 

Notes: 

I I Ccmmeots 

A tA 
A l 

A-tb... .. /,) ,~o ~ UJ (y \ ~ .£ ~0 
~v.J 

A 

rJ 
~v.J 

N ~.> 

SvJ ~ l-0 
N 
6. 
.b 
A 
A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 

t 

EB = Equipment blank 

LabiD 

460-125196-2 

460-125196-3 

460-125196-4 

460-125196-7 

460-125196-8 

t:!.-&J~W 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

L:\Roux Associates\Columbia Falls\37802D2aW.wpd 1 
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VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 827 

is? 

Were all percent relative standard deviations (%RSD),::. 20% and relative response 
factors within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
acc:eptance criteria of> 0.990? 

Was a labo blank associated with in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com worksheet. 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 

Page: _Lot_~ 
Reviewer: F7 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be 

Level IV Checklist_8270D_rev01.wpd 

Page: 1--- of "'V" 

Reviewer: f:j 
2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-Dichlorobenzene DD. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol 01. 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1 MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene U UU. Benzo(b )thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5 -Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW. Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2, 6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol . ZZ. Pyrene ZZZ. Perylene zzzz. Z1. 

COMPNDL_SVOA long list.wpd 



LDC#: ~ r50 Z- p:;..~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

~ ~se see qua11t1cat1ons below tor all questions answered "N". Not applicable questions are ldentltled as "N/A". 
y N N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
~ \J ""'N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Yl N )N/A Were all %0 and RRFs within the validation criteria of <20 %D and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (limit: <20.0%) (limit: >0.05) Associated Samples 

_. \"J.-/ \ s; hlP ~~ ta- t-1\.Z~(p :,vO e> ?-1. 0 f1 -k\-t ;;-vt..J 
- \\:\0 TT _30.(t, JJ 

- \~h\o h"' (!_vJ "' - #1\ 2-:, (p ~ L, 4 ~ ~\-1 l_l_~ 
... ,:,:?r GC::t ::!>1- .'tr \ 
+ 

~ 

\\-l-\ ~·"":? ~) 

\~lr~ }lk ~\]it, - f.-\ .J_ ?:> (p-; (pI 
~ 

LL LL ~). ) \ ~ r--- ~ 

\40Y I 

CONCAL.wpd 

Page:_~f~ 
Reviewer: FT 

2nd Reviewer: ~ 

Qualifications 

~-/v...~/A (~Y? ) 
JJ \. I 

j-/t.UIA ~\'J'Y) 
...., 

~ 
I 

\i~/A 

J -{Lt.)/-A "-J\J 



LDC #: ~ 7-8 02. D ~CL..-

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Ple_ps~ see qualification below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y \bi/N/A Were percent recoveries (%R) for surrogates within QC limits? 
y N W1A ·· - -- ------ -~-- · ·--·· _... -· ---- --- · -v~·-- ----- -- .... ---- --- ··· · ·---, ·· ~- - · --· ·-·J -·- r-· -------- ... _ --· ···· · ·· ,_.. "'· 

Y N (N/i-. If any %R was less than 10 percent, was a reanalysis performed to confirm %R? -
# Sample 10 

2-

4 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

Surrogate 

ft\L 

v 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

'tO 

~ 

%R {Limits) 

( ti-~9) 
( ) 

( ) 

( j; ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

V\,-0 

v 

I / 
Page: __ of __ 

Reviewer: _IT 
2nd Reviewer: .c::::::2!. 

Qualifications 

<2.1~ 
IJ . 



LDC #: 0 1-81J :2- DrJt::~.... 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS} 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
\__~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits} RPD (Limits} Associated Samples 

l~/l? _'lfpo- IT ( ) ~e ( l\ -'-\ 7) ( ) A\) 
'\-o~ts~ ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_(_ _l ( \ ( \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCSLCSD.wpd 
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Page: _(at / 
Reviewer: __£[ 

2nd Reviewer: ~ 

Qualifications 
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LDC #: 3 7 l/0":2 Dd ~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f~ 
Reviewer: FT 

2nd Reviewer: --C__ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 12/13/2016 A 

gcms6 s 
GG 
uu 
DDD 

Ill 

Reported 

(RRF10 std) 

1.6862 

0.9080 

1.4750 

0.9379 

0.9307 

0.9887 

Where: 

---

Recalculated 

(RRF10 std) 

1.6862 

0.9080 

1.4750 

0.9379 

0.9307 

0.9887 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.8237 1.8237 18.4 

1.0152 1.0152 20.0 

1.5349 1.5349 6.2 

0.9826 0.9826 11.7 

0.9364 0.9364 11.2 

0.9969 0.9969 6.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

18.4 

20.0 

6.2 

11.7 

11.2 

6.8 



LDC #: 3 7KO~PO} q_, VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: c:::::A..___ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

- -------- - --

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC~ {CC) 

1 U!AJI, \ 1--f\~ }l1 A (1st IS) \-&2. ~ 7 \·1-? ~ \·1-'"' 
\\: \0 s (2nd IS} I· 0\SZr O·~~(c,~ o. '6 :,Ja~ 

t--t-z.~G:,~O ~(;:J (3rd IS} l· S"?>tf~ I·~ t' l..5t. 
UtA 0. ercozlo 0 .<i~~s-

.~ 
(4th IS} o.~~~ 

000 (5th IS} 0~ Gf~(.:,~ tL,"l(l o. ,~I, 
.l-1--I (6th IS) 0-j~(:,~ \.0 \91 1 ·Of~ 

2 t. ~" lt> \ ~ 71-- \'-l11 )lb (1st IS) \ ·1-o \ \·1~ 

tvrl'; '=>?J(:,t (2nd IS} 0, c=, oo ':b {).900~ 

(3rd IS} J.o'-f-0 1~ o;-o 
(4th IS} 1J.il.ao~ O.ctt~:!>1 
(5th IS} 0-~"'~ (p o,~ ~at:, 

j (6th IS) ~ \·0~ \ I· o~ \ 

3 (1st. IS) 

(2nd IS} 

(3rd IS) 

(4th IS} 

(5th IS) 

(6th IS) 

II Reported I Recalculated I 

II 
%0 

I 
%0 

I 
2_-;.'f.l) ~-;.o 

\1- -~ \l·~ 
1K-~ 1 ~,.;z.. 
i·~ ~~ 
~.'-1- 0·'-1 

.,.. . ' -;.---:' 
~. ) ~.' 
1\~ 3 tt.?/ 
~-z.-·? 0Z,y 
\.j_ l '; 
~·4 3.t 
~.~ '1~\ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: ..3 7 K 0:2- D 2 A. VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: 6~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

I ID J:b ) Sampe 

Surrogate 
Spiked 

Nitrobenzene-d5 to.O 
2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 
'/ 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

I ID Samp.e 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

x.;q K~ 

~·'"" ~} 

'i·"c; ,1 
:?>. Jt1 36" 

~·"~ 41 
1\· 0 t\0 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

~4 & 
~) 

91 
?J~ 

'17 
\tJ ,) 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: ...37K b:2-0dQ.. VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: B 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: ' 

% Recovery = 1 00 * (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \...e.h \'o t.\\e,o- L\-0~4S~ 

I Compound I 
Spike Spike I I CS II ·I CSO II 
Addld c=ir;n I II II (~ \....) Percent Recove!X Percent Recove!X 

1- \, 'oJ 

1 r.s 1 r.~n I r.~ 1 r.~n ... _. Qo,.,.J,. ... Qo,.,.l,. ... 
Phenol ~·0 ~·0 3<).~ 30.0 "3~ :?>~ :?S 3~ 
N-Nitroso-di-n-propylamine \ ~ 'l.(o b~-q 1£> 1i t{,_ ~y 

' 
4-Chloro-3-methylphenol \ 1 \·1 1~.£ ~~ ~j G\' 91 
Acenaphthene ~ ~ 1~· a+ 1i·'" ,t 'l4 ~2::> ~~ 
Pentachlorophenol \~0 \~ () 1V;1 \ "'-; \0* IV~ \02. ~ IQ}"' 

Pyrene ~.o ~.0 1'8· \ 12.0 ~~ 4~ ~0 '10 

I CSll CSO I 
RPD I 

_. ... -• 

\ l 
{;' ,-

'=' 
y r 
l 

' 2:> 3> / 
~ '{ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: O~ 

~ 
~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AJ(IJ(Vt)(DF)(2. 0) Example: ~)6 

(As)(RRF)(V0 )(Vi){o/oS) 

~' A Ax = Area of the characteristic ion (EICP) for the Sample I.D. I 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

( 'i ·0) (7- ) C1oou) 
Is = Amount of internal standard added in nanograms (ng) Cone.= ;tOS"' ~~ 
vo = Volume or weight of sample extract in milliliters (ml) or "+"\ ~ro 19 ( J.C6-z ?'1) c~'iD 

grams (g). 

VI = Volume of extract injected in microliters (ul) = 

I~ vt = Volume of the concentrated extract in microliters (ul) \. £.t, lA~ 
Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( } ( } Qualification 

RECALC.wpd 



LDC Report# 37802D4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: January 13, 2017 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125196-1 

Laboratory Sample 
Sample Identification Identification 

CFMW-EB13-AQ 460-125196-1 
CFMW-044-GWF 460-125196-2F 
CFMW-003-GWF 460-125196-3F 
CFMW-031-GWF 460-125196-4F 
CFMW-028a-GWF 460-125196-5F 
CFMW-022-GWF 460-125196-?F 
CFMW-038-GWF 460-125196-SF 
CFMW-045a-GWF 460-125196-9F 
CFMW-028a-GWFMS 460-125196-5FMS 
CFMW-028a-GWFDUP 460-125196-5FDUP 

Samples appended with F were analyzed for dissolved metals 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\3780204A_RA4.DOC 

Collection 
Matrix Date 
Water 12/09/16 
Water 12/09/16 
Water 12/09/16 
Water 12/09/16 
Water 12/09/16 
Water 12/09/16 
Water 12/09/16 
Water 12/09/16 
Water 12/09/16 
Water 12/09/16 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB13-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-125196-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-125196-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-125196-1 

No Sample Data Qualified in this SDG 

6 
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LDC #:_=-37:.....::8"""'0=2=-D4....:.::a:::...,___ 
SDG #:_4:...:6-=-0-__,_1=25:.....1:...:9-=-6-__,_1 __ _ 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date:~l 
Page:_jof_ 

Reviewer: ::::::SV 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico A[ea I I Ccmmeots 

I. Sample receipt/Technical holding times ~ '\2 .. \~ \\\o 

II. ICP/MS Tune ~ 
Ill. Instrument Calibration k 
IV. ICP Interference Check Sample (ICS) Analysis ~ 
v. Laboratory Blanks ~ 
VI. Field Blanks ~~ E.~(_~ 

VII. Matrix Spike/Matrix Spike Duplicates .~ ~s~cq\ 
VIII. Duplicate sample analysis ~ [\)....._)<:;> 

IX. Serial Dilution ~ <.:£..~ (~ 
X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()\ll::>r<:>ll A nf n<:>t<:> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

~ Lc...S 
~ 

}\ 

~ 
P\ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Samples appended with F were analyzed as dissolved. 

Client ID 

1 CFMW-EB13-AQ 

2 CFMW-044-GWF 

3 CFMW-003-GWF 

4 CFMW-031-GWF 

5 CFMW-028a-GWF 

6 CFMW-022-GWF 

7 CFMW-038-GWF 

8 CFMW-045a-GWF 

9 CFMW-028a-GWFMS fo6U:> 

10 CFMW-028a-GWFDUP 1, 
11 

12 

1~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-125196-1 

460-125196-2F 

460-125196-3F 

460-125196-4F 

460-125196-5F 

460-125196-?F 

460-125196-8F 

460-125196-9F 

460-125196-5FMS 

460-125196-5FDUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

I 

Notes: ________________________________________________________________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
/ 

/ 
Cooler temperature criteria was met. 

II. ICPIMS Tune 

Were all isotopes in the tuninQ solution mass resolution within 0.1 amu? / 

Were %RSD of isotopes in the tuning solution :s:5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? 
/ 

Were the prop~er number of standards used? 
/ 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 

120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? 
/ 

IV. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
/" SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
/ waters and~ 35% for soil samples? A control limit of+/- RL{+/-2X RL for soil) was 

used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
_,. 

Was an LCS analvzed oer extraction batch? 
/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) r 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_l_ofC 
Reviewer: ~~ 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125%.(200.8) r 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? / 

IX. /CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
/ <ICP)f>1 OOX the MDUICP/MS)? 

Were all oercent differences (%0s) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
/ to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

/ 

Page: 'Z..of <:.. 
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2nd Reviewer:~ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_\ ot_l_ 
Reviewer: ~ _... 

2nd reviewer:----J.~~-

All circled elements are applicable to each sample. 

~---•-In M;:ttriY Taraet A ....... lu+ .... I i~t ITAI \ 

\-8 k:': -- . -) . 
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, N1, K, Se, AQ, Na, Tl, V, ZnJ Mo, B, Sn, T1, 
-
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

tl.c"..l.\.-to v:tl,sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn)Hg,tNi, K, Se, AQ, Na, Tl, V, ~Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An~lv~i~ •• 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

lr,I=AA AI ~h Ac:. R~ RP r.n r.~ r.r r.n r.11 I=P Ph Mn 1\Jin l-In 1\li I< ~~ An 1\1~ Tl \1 7n 1\Jin R ~n Ti 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



LDC #: Sl8t2..~~~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard 10 

~ 
\ "b -,C)-z__ 

~\} 

r~-_\.'7.-

a:_\) 

\\o'4~\ 
c.c_\) 
,-~-~?..---

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc11lated 

Type of Analysis Element Found {ug/L) True {ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 

"" ~-cR.~'- ~'-)~\.- t~\ ... /5?--

CVAA (Initial calibration) 

~ 4~~~ s\,)~'-- ql ~·;..?-
'--.) -

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) Se-
I 

S\ :=&uq_\ '--- 'SD~~'- \0'\-~/ ... ¥-
~ --.... 

CVAA (Contining calibration) 

~ L+~~~~\"--.- Su~'- q, ~!~?-
·-._.) \.__..) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eeQCded 

%R 

t '\::::) \.. ..... ~,.'?-

q_\o!-~ 

\C>~'f/c.~ 

q_\-/ .... ~ 

I 

Page:~of~ 
Reviewer: ,:S"=' 

2nd Reviewer: ~ 

Acceptable 
{Y/N) 

~ 
~ 

l 

~ 

~ 

Comments: ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________ _ 
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LDC#:~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_Lof~ 

Reviewer: 0<0 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D! x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample 10 

-s:.c_s ~~ 
'~~\~ 
\_C....~ 
\~\L~ 
\-\5> 
\(Q' .. Z...\ 
COd< 
\)td~ 

~ 
\'o"2::>\ 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I 0 I SOR (units) 
Type of Analysis Element (units) 

ICP interference check (_-c-
Z:o~\. 2. u ~'- 2..eJa~~'--

Laboratory control sample 

~ 0 f\\'S 0~'- \ '-..}~ '---
Matrix spike 

~ 
(SSR-SR) 

Z.c ~\.\ ~\'- '2.:0~~'-
~ 

Duplicate P\\ bY'Z ... - \ -..)~'- s..~ -."2....'-.J~...__ --
ICP serial dilution & ~L."b\\o u~ '-' L\. %'"2..\'2.. v\. ~'--

I eecalc11lated I 
I %RIRP0/%0 I 

\~f'c«-. 

C\"L r'~<?-

\.~ \ <;;>('=>~ 

Q .. 'O~i~~ 

·z -\-1 .. -v 

.... _. 

Acceptable 
%R/ RPO I %0 (Y/N) 

\C~~~~ ~ 

~2 'QI~\?--

t~x~/..?-

D .. \0{~~ 

z, \ -(~~ ~ 

Commenffi: __________________________________________________________________________________________________________________ ___ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_\_of~ 
Reviewer: ~9 

2nd reviewer:~ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y, N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
~ N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ __._{_cs, ____ )..-.:;...._..;._K_q~------- were recalculated and verified using the following 
equation: ~ 

Concentration = 

RD 
-FV 

ln. Vol. 
Oil 

# 

(RD)(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 

2-

;s 
.. t..\ 
s 
(o 

\ 
~ 

Recalculation: \~\~If V~ '-- '1- 2 :: ~Z "::':J \ ......_ 

~ = \'-\:\~\~~~'
(v\\-::. 2-

Analyte 

~ 

~ 
C__o..:_ 

~ 

l'\.a. 
~~ 

~ 
\) 

Reported 
Concentration 

(uq\_\.) 
'-I 

\~'2._ 

\_\~ 

\~~~ 
3Cx::) 
z~z_ 

{o~ 

2.~-&'C) 

l...\-0 

Calculated 
Concentration Acceptable 

(UP,.\'-> (Y/N) 
'-._.) 

~ \~2-

\V~, I 

t&~\JOO 

~ 
?Bz_ 
~s 

(Z:h~1r:) 

~ ... 0 

Note: ___________________________________________________________________________ _ 
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LDC Report# 3780206 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 12, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125196-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB13-AQ 460-125196-1 Water 12/09/16 
CFMW-044-GW 460-1251 96-2 Water 12/09/16 
CFMW-003-GW 460-1251 96-3 Water 12/09/16 
CFMW-031-GW 460-1251 96-4 Water 12/09/16 
CFMW-028a-GW 460-1251 96-5 Water 12/09/16 
CFMW-022-GW 460-125196-7 Water 12/09/16 
CFMW-038-GW 460-1251 96-8 Water 12/09/16 
CFMW-045a-GW 460-1251 96-9 Water 12/09/16 
CFMW-003-GWDUP 460-125196-3DUP Water 12/09/16 
CFMW-028a-GWMS 460-125196-5MS Water 12/09/16 
CFMW-028a-GWMSD 460-1251 96-5MSD Water 12/09/16 
CFMW-028a-GWDUP 460-1251 96-5DU P Water 12/09/16 
CFMW-045a-GWMS 460-1251 96-9MS Water 12/09/16 
CFMW-045a-GWMSD 460-125196-9MSD Water 12/09/16 
CFMW-045a-GWDUP 460-125196-9DUP Water 12/09/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB13-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-028a-GWMS/MSD Sulfate 87 (90-11 0) 116 (90-110) J (all detects) A 
(CFMW-003-GW 
CFMW-028a-GW) 

CFMW-045a-GWMS/MSD Fluoride - 85 (90-110) J- (all detects) A 
(CFMW-044-GW 
CFMW-003-GW 
CFMW-031-GW 
CFMW-028a-GW 
CFMW-022-GW 
CFMW-038-GW 
CFMW-045a-GW) 

CFMW-045a-GWMS/MSD Sulfate 68 (90-110) 71 (90-110) J- (all detects) A 
(CFMW-044-GW 
CFMW-031-GW 
CFMW-022-GW 
CFMW-038-GW 
CFMW-045a-GW) 

4 
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Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID RPD 
(Associated Samples) Analyte (Limits) Flag AorP 

CFMW-003-GWDUP Total dissolved solids 6 {S5) J (all detects) A 
(CFMW-044-GW 
CFMW-003-GW 
CFMW-031-GW 
CFMW-028a-GW 
CFMW-022-GW 
CFMW-038-GW 
CFMW-045a-GW) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and DUP RPD, data were qualified as estimated in seven 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-125196-1 

I Sam~le I Anal~te I Flag I AorP I Reason I 
CFMW-003-GW Sulfate J (all detects) A Matrix spike/Matrix spike 
CFMW-028a-GW duplicate (%R) 

CFMW-044-GW Fluoride J- (all detects) A Matrix spike/Matrix spike 
CFMW-003-GW duplicate (%R) 
CFMW-031-GW 
CFMW-028a-GW 
CFMW-022-GW 
CFMW-038-GW 
CFMW-045a-GW 

CFMW-044-GW Sulfate J- (all detects) A Matrix spike/Matrix spike 
CFMW-031-GW duplicate (%R) 
CFMW-022-GW 
CFMW-038-GW 
CFMW-045a-GW 

CFMW-044-GW Total dissolved solids J (all detects) A Duplicate sample analysis 
CFMW-003-GW (RPD) 
CFMW-031-GW 
CFMW-028a-GW 
CFMW-022-GW 
CFMW-038-GW 
CFMW-045a-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-125196-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-125196-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 3780206 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-125196-1 Level IV 
Laboratory: Test America. Inc. 

-sv 

Date: l \ \\\ \( 

Page:_lofl_ 
Reviewer: 0"0 

2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammonia-)( (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrj.te/Nitrite-N (EPA Method 353.2). TDS (SM2540C). 
TSS(SM2540D) ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I :\lalidatioo Area 

I. Sample receiptrrechnical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

'XI ()vo~<:~ll nf rl<:~t<:~ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB13-AQ 

CFMW-044-GW 

CFMW-003-GW 

CFMW-031-GW 

CFMW-028a-GW 

CFMW-022-GW 

CFMW-038-GW 

CFMW-045a-GW 

CFMW-003-GWDUP 

CFMW-028a-GWMS 

CFMW-028a-GWMSD 

CFMW-028a-GWDUP 

CFMW-045a-GWMS 

CFMW-045a-GWMSD 

CFMW-045a-GWDUP 

o~D* ~ 

I I Com meets 

-~ \(.\~\\ y:; 

~ 
~ 

" Nv ~~c_~ 
SlAJ \1;--\S\Q::. C.~\"\w~o~~-Gl0 t-'\.S\~(s\X_.. :.~(:;.0-12"\ 

S\AJ \)uQ:: c_~t\vJ -D\, -Gw\)uQ (~,. 'tbn- \"2-~\ 

~ '--· cs\~""L.. s~ 
~ 
A 
~ 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

~ \~S~.\~"' 

Wo ~? } -:>:s.--z, ~ ?-

~s 

~.o C~.-~.) 

~ ~ 

~ 
y, ~0'-f 

lr 
1\\¥-

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-125196-1 

460-125196-2 

460-125196-3 

460-125196-4 

460-125196-5 

460-125196-7 

460-125196-8 

460-125196-9 

460-125196-3DUP 

460-125196-5MS 

460-125196-5MS D 

460-125196-5DUP 

460-125196-9MS 

460-125196-9MSD 

460-125196-9DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

Water 12/09/16 

V:\LOGIN\Roux Associates\Columbia Falls\37802D6W.wpd 1 
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VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method~ ~\x_~) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. ./ 

II. Calibration 

Were all instruments calibrated daily, each set-up time? 
.,.,-

Were the proper number of standards used? / 

Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / limits? 

Were titrant checks performed as required? (Level IV only) / 

Were balance checks performed as required? (Level IV only) ,. 

Ill. Blanks 
~ 

Was a method blank associated with every sample in this SDG? 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this r SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / 
waters and .::=. 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) 
was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? 
/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) .!" 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality_ Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

/"' 

./ 

Page:~ofL 
Reviewer: ~~ 

2nd Reviewe~--

Findings/Comments 



LDC #: ~~1$?~ VALIDATION FINDINGS CHECKLIST Page: L.of2 .. 
Reviewer:~ 

2nd Reviewer:~~--

Validation Area Yes No NA Findings/Comments 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

Were detection limits < RL? 
/ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ,./ 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. 
/ 

WETC-EPA_2010.wpd version 1.0 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

Page:_1_of_1_ 

Reviewer: J D 

All circled methods are applicable to each sample. 
2nd reviewer: C ~ 

"' ·•· 1n 
... ... -- --

l_ pH TDS (ci1Fl'oJ N·cjJ~oJo-Po4/AIMc~~H~TKN TOC Cr6+ CI04 (~"~~ vv '- ' _, \__../ \_./ \._./ l/ "---- ./ 
pH T~ Cl F NO~ NQ, S_Q4 O-P04 Alk ~ NH~ TKN TOC Cr6+ CI04 --

~-l pH ~D~ 11?ifr=):NQ} NO~Aso~ O-P04 ~~~~~(N~TKN TOC Cr6+ CI04 ~-hrt&~)(-cc::,~ 
\../ ~\./ ~ \._/ '--"' '--- ----- .....______.... 

pH TQS F N03 N02 0 4 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 / ---...._ 

~ pH fros.ftll{ F')No~ NO, (so) O-P04 Qr2N NH3 TKN TOC Cr6+ CI04 (\:-\~~~ '-0~<)' 
.._, .....__ L/V '-.._.../ \_/ ...__..... 

"- ~ "-----" pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 
(;c.-' .. \ pH /o$) Cl . F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH Vos Gl E NO~ NO? $_04 O-P04 Alk ~ NH~ TKN TOC Cr6+ CI04 

fic'.to-\( pH TDS~ /dlf F JNO~ NO? (so) O-P04 AI' Ct) DNH~ TKN TOC Cr6+ CI04 
lL '-"' \.../ ........ 

pH TDS Cl ~ NO~ NO? S04 O-P04 Alk CN NH3TKN TOC Cr6+ CI04 

/}L-.. \'l pH TDS bi)F)No3 N02(so~ O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 
...... \_...../ 

pH TDS Cl I;, N03 N02 SA O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

()c:. \~~\~ pH TDS CI/F0No~ NO?fso)o-P04 Alk CN NH~ TKN TOC Cr6+ CI04 
\./ \.._.../ 

pH TDS Cl .E NO~ N02 SUt O-P04 ~ CN NH~ TKN TOC Cr6+ Cl04 

/lc' .. ' ~ pH TDS cd FJ NO~ NO? ko)o-Po4/Aik\tN NH~ TKN TOC Cr6+ CI04 
v \.../ v. 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ Cl04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

nH Tn~ r.1 F NO NO. ~0 0-PO Alk r.N NH TKN TOr. r.rR+ r.10 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 3780206 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_\_ofl_ 

Reviewer: "S<V 
2nd Reviewer: C2::J 

, ....- . , N/A Was a matrix spike analyzed for each matrix in this SDG? 
xJR~ N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 

W~~~. ~~ ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
~ tn M!:!triY .dn!:!luto 0/ ... Of,... ~Pn II irnit~\ a -'~ ... o. _,,., 

10/11 w S04 87(90-110) 116 (90-110) 3,5 J/UJ/A(det) 

13/14 w F 85 (90-11 0) 2-8 J-/UJ/A (det) 

S04 68 (90-11 0) 71 (90-11 0) 2, 4, 6-8 J-/UJ/A (det) 

Comments: ________________________________________________________________________________________________ ~---------------------------------------------------------------------------------------------------------------------------------

37802D6.wpd 



LDC #:3780206 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
P-lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~of_\_ 
Reviewer: '0S2 

2nd Reviewer: ~ 

N N/A Was a duplicate sample analyzed for each matrix in this SDG? 
. M N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and~ 35% for soil samples? If no, see qualifications below. A control 
' ., limit of .!,R.L. (.!,2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 

<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 
~VEL IV ONLY: 

1:1 
-- . - ·- . - .._.. . -- ·- --~- -- -- • -· I w I'"'---·--·-··-· I W W -· ,,_, ·--· 1-1 I---·--·-... ·-··-· 

Cate 

I 
D••elicate 10 

I 
Mat~:ix.... 

I 
Acal¥te 

I 
eec ll imits} 

I 
Diffez:ecce 11 imits} 

I 
Associated Sameles 

I 
C••alificatiocs 

I 9 w TDS 6 (<5) 2-8 J/UJ/A (det) 

Comments: ____________________________________________________________________________________________________________ __ 

37802D6DUP.wpd 



LDC#: 3>~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method ~e.Q- c~-c-
The correlation coefficient (r) for the calibration of C-~ was recalculated.Calibration date: \ z.\\ :S \\ ><2 

Page:~ of~ 
Reviewer: C:S'S:> 

2nd Reviewer: ~ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

:L~ 
\~'~ 

Calibration verification 

.).C...~ \\'~~~ 
Calibration verification 

~ \\".~~ 
Calibration verification 

Analyte 

~ 

~ 

t--J~~ 

r-J~ ( t-J~-,0 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

s7 

~~~ -
Dt~~,~\\.... 

~l 

7_ .0\1 t'VIcl'-' 

\ .. o\"~'--

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r or~ r or~ (Y/N) 

0 -0.011 

0.01 0.474 0.99976 0.99995 

0.025 1.07 ~~ 
0.05 2.21 

0.1 4.41 

0.2 8.75 

0.4 17 

.,~ 

~* ~8(' .. e-D:Z-~'"- q~c;/ .. Q.... 
~ 

'Z~'- \ G\. ~,(?- \ ~\._ 0(-.Q?.- ~ 
\~'-- \ ~(_ c;.~ lo-z.. ~~~~ ~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·----------------------------------------------

~~~ 



LDC#:·3,~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_l_ofl_ 

Reviewer: ..:::::SV 
2nd Reviewer: ~ 

~ 

METHOD: lnorganics, Method $QQ._ ~'("'" 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = !S-Ol x 1 00 Where, 
(S+D)/2 

SampleiD Type of Analysis 

LLS Laboratory control sample 

\ \'-"1D 

\-"\.S Matrix spike sample 

\~'$ 

Quv Duplicate sample 

to·'·~> 

S= 
0= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True/ D 
(units) 

~&_'<~~ zq~ ~ 
~'- u~\'-.._, 

(SSR-SR) 

c0 1,<A_V~\_, ZoO~~\...., 

\~S 
\~~'--- \ tlo<.\ ~ "--

I eecaiCIIIated 

II 
eeeod:ed 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

( 

)0\'5; .. ) ~~ \~:t~~ 0 
I 

' \0_5-~~ to~/.\2-

fool~~~ CoJ! .. 'ffD ~ 
Comments: ______________________________________________________________________________________________________________ ___ 

TOTCLC.6 



LDC#:S?~~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ~ c~ 

Page:~ of~ 
Reviewer: 3"> 

2nd reviewer: 

8 ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for --~-1..-_ .. _\_..__-l.T-____________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 

# 

~-l- Qb~~fcq_0 

\ 6 --z.~ 'L\ ~7...-''\ 

Sample ID 

·-z. 
Analyte 

~'t\:. ~ 

_s \~c;.\ ~ 
~ \--.)~ l~~"2 -~ 

~ \Ac,_~ ~ 

(o ~\~~\--\:v.. 
t \_'QS _.) 

<S \~~ 
z_ \'==· 

Reported Calculated 
Concentration Concentration Acceptable 

( U:l. \ \._.,) (""~\\.....) (Y/N) 
""-..) 

·ts'-J '~ ~(..a ~2]::::) 

\\.\ \~' \ 
6'2S.oa &JoO 
\~ t~-ci) 

' 
"Z.~Ul'"X' 'i_) z§i:::t:;x ~) \ 

6~VWJ~lL ~~'-
L-L...\o~\\. ~ 22--\o\IV'C\. \\__ 

(bi.D 
J t \o\D \....) -~ 

Note: _____________________________________ _ 

RECALC.6 



LDC Report# 37802E1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 13, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125342-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-053-GW 460-125342-3 Water 12/12/16 
CFMW-054-GW 460-125342-4 Water 12/12/16 
Trip Blank 460-125342-5 Water 12/12/16 
CFMW-007 -GW 460-125342-9 Water 12/12/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37802E1_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations {o/oRSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratorY used a calibration curve to evaluate the compounds, all 
coefficients of determination(~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37802E1_RA4.DOC 



VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-125342-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 460-125342-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-125342-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37802E1 
SDG #: 460-125342-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: f h jt, 
Page:__lof__/ 

Reviewer: t:2. 
2 d R . I 

n ev1ewer: ~ .. < 
METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-
1 

-2 

-3 

-4 

5 

6 

7 

8 

g_ 

I ~alidatiao A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-053-GW 

CFMW-054-GW 

Trip Blank 

CFMW-007 -GW 

Notes: 

I I 
A.t.6 

b.-
~Lb ()~ 1260 
~ 
D.-

NO TJ?J ..:::: 

~ 

~ ~~ 

A. ~ 

N 
6. 
A 
6 
A. 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

II 

~ 

lo 

L:\Roux Associates\Columbia Falls\37802E1W.wpd 1 

Cammeots 

.L lS' )30 -

D =Duplicate 
TB = Trip blank 

(~ 
I 

\C-i =-.w 
<!.U{ ~v 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

460-125342-3 Water 12/12/16 

460-125342-4 Water 12/12/16 

460-125342-5 Water 12/12/16 

460-125342-9 Water 12/12/16 

II 

I 

II 



LDC #:_~_1---=--tO_O_Z_f?_ VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 82608 

Were all percent relative standard deviations (%RSO) and relative response factors / 
within method criteria for all CCCs and SPCCs? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
nee criteria of> 0.990? 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ~ 
0.05? 

Was a Ia blank associated with 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com worksheet. 

Level IV checklist_8260B_rev01.wpd 

Page:_{_ of~ 
Reviewer: r -J 

2nd Reviewer: ~ 



LDC #: O:(tbO~ 6"" \ VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a MS/MSD an of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Level IV checklist_8260B_rev01.wpd 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
-- -----

A. Chloromethane AA. T etrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 
I 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene DDD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol D1. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 
I 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

' 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1.4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon114 I 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1, 1, 1-Trichloroethane N N. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1,1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VVV. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1, 3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list.wpd 



LDC #: ~7 [{0,;1. p / 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ ~of ~ 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 00/400 std) 

I CAL 12/13/2016 M 0.3005 

GCMS8 c 0.2596 

cc 1.5000 

JJJ 1.4137 

Where: 

Recalculated 

(RRF 20/1 00/400 std) 

0.3005 

0.2596 

1.5000 

1.4137 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3220 0.3220 11.9 

0.2534 0.2534 3.2 

1.5438 1.5438 10.0 

1.4509 1.4509 9.6 

Recalculated 

%RSD 

11.9 

3.2 

10.0 

9.6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC#: ~j-8 ();;! £." / VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1 _of_1_ 

Reviewer: FT 
2nd Reviewer: ~---

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF ::: (Ax)(C,s)/(A,s)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~= Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard 10 Date Comoound (Reference internal Standard} finitiall (CC) (CC) 

1 C!l!N <t OiJ ~ ~~~~IJ!o ~ (IS1J O.?:;,'J-20 a. ?o~4 0.~4 

J;~ ~~ ~ (IS2l o.z,s'f o. 'J-1112--- v.J-11Y 
w (IS3_l I· st~f; l·'+(p/ 1·4~1-
~._l_j liS4_l \ · tfSV9 }.If~"? 1·1~~ 

(ISS) 

2 (IS1) 

(IS2) 

(IS3) 

(IS4) 

(JSSJ 

3 

1

4

1 I I 1~1 I 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

5'.<i ':7·i 
9·t.J 44 
S'. 0 ~.o 

0. ~ o.i 

II l I 

i 



LDC #: 3 7 Sl 0~ 13/ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: _ ___,_F.....:T __ 

2nd reviewer: C . / 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample 10: ~4 

Surrogate 
Spiked 

Dibromofluoromethane q£).0 
1,2-Dichloroethane-d4 I 

Toluene-dB 

Bromofluorobenzene 1 

S I ID ampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample : -

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sampe 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

t;). )(' lo~ 
..rt·O to-z.... 
9).0 tO 0 

4S'·1- ~l 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

to~ () 

1())/' 

100 
q, ._,!; 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: ~.:rBDC). £I VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:___.EI 
2nd Reviewer: .S::: 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: ~ IO ~0 - 4 \ Qg -=r-s-

Spiked Sample I 1 cs II 1 csn II 1 cso csn J 

Co(nce ;:t:on I Percent Recovery II Percent Recovery II RPD ~~ 
LCS LCSD LCS LCSD I Reported I Recalc. II Reported I Recalc. II Reported I Recalculated I 

1.1-Dichloroethene -w.D "2-0. b _ili_ .~ _a.( 9f q~ ~~ '2s9 & ~ 

Trichloroethene \9.[p 114 ~i 4~ oro 90 ' :1 
Benzene :uJ ·l _tL_]_ IDO IOO 9AQ 9l ~ z-. 

Toluene \4.4 14·1 ~7 i7 91- 97 a 0. 

Chlorobenzene iJ v '-0·0 -z.,o.~ ~OL) l co 10' ItO ) 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCLC.1SB.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer:~ 

ifHOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N/A Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (&WsHDF} Example: 
(As)(RRF)(Vo)(%5) 

~> ±bQ-4 \0-S'=J-~ ~ = Area of the characteristic ion (EICP) for the Sample 1.0. GC_., 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

(~.OJ Is = Amount of internal standard added in nanograms Cone.= ~~(?'i-t 
(ng) ~46 \?~ (l-Stt3B) 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = \~·~ \Ad)v or grams (g). 

Of = Dilution factor. 

%5 = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1.wpd 



LDC Report# 37802E2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 13, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125342-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-053-GW 460-125342-3 Water 12/12/16 
CFMW-054-GW 460-125342-4 Water 12/12/16 
CFMW-007-GW 460-125342-9 Water 12/12/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSO) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0o/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

12/19/16 2,4-Dimethylphenol 20.1 CFMW-007 -GW UJ (all non-detects) A 
(12:50) 4-Nitrophenol 43.9 UJ (all non-detects) 

Diethylphthalate 20.2 UJ (all non-detects) 
Pentachlorophenol 23.6 UJ (all non-detects) 
Butylbenzylphthalate 21.7 UJ (all non-detects) 
Di-n-octylphthalate 29.9 UJ (all non-detects) 

12/19/16 Caprolactam 21.7 CFMW-007-GW UJ (all non-detects) A 
(13:20) 

4 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-125342-1 

I Samele I Comeound I Flag I AorP 

CFMW-007 -GW 2,4-Dimethylphenol UJ (all non-detects) A 
4-Nitrophenol UJ (all non-detects) 
Diethylphthalate UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 
Butylbenzylphthalate UJ (all non-detects) 
Di-n-octylphthalate UJ (all non-detects) 
Caprolactam UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-125342-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-125342-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37802E2a 

SDG #: 460-125342-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: q t!b }7 
Page:_Lof_L 

Reviewer: r7 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

........ 
1 

-2 

-3 

4 

5 

6 

7 

R 

I llalidatiac A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-053-GW 

CFMW-054-GW 

CFMW-007 -GW 

Notes· 

I I Cam meets 

A-A 
/:)..... 

A-tb ~~a ~0 ~ 1.f) {y \<L ~ ~-:!:>0 --
~'t!J 

A 
N 
b. 
\J (!.,7 
~ ~/o 

N 
D.. 
A 
A 

A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 

I 

EB = Equipment blank 

LabiD 

460-125342-3 

460-125342-4 

460-125342-9 

cz__CA} ..£ -z,.Q 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

L:\Roux Associates\Columbia Falls\37802E2aW.wpd 1 
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LDC#: o1<60~ E"d-~ VALIDATION FINDINGS CHECKLIST 

PA SW 846 Method 82 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
rP-::lln::!IV~II!=:'? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_827DD_rev01.wpd 

Page: _Lot_;;_ 
Reviewer: r7 

2nd Reviewer:~ 



VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD a of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be 

Level IV Checklist_8270D_rev01.wpd 
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Reviewer:_f2_ _.-
2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
-

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate / AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1,3-Dichlorobenzene DO. Acenaphthylene ODD. Chrysene DDDD. cis/trans-Decalin D1. 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate / FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol / Ill. Benzo(a)pyrene 1111. 1,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate / LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol / 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol / TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UU U .Benzo(b)thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WVV. 1,2,4,5 -Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocycfopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 
I 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene zzzz. Z1. 

COMPNDL_SVOA long fist.wpd 



LDC#: !>-=t ~0'2 -t 2~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

81ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" 
-.-- - -·--
y.,M N/A 
Y ~) N/A VV~I~ cHI 70U i::HlU ""r~ Wlllllll Ul~ VaiiOaiiOrl CIH~IIa Ul <LU 7oU arlO >U.UO ""r ( 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

\J.-IIq\\~ <!..c/J\1.}- \J\'20~\)...- tr t.O ·1 
\'l.:~ I.T '+~·\ 

L~ 20·1-

1"\ "J-3. (_p 

AAA :2.1· 7 
rfF .,..,.i 

I 
~\~l .. ~t,~ UV \4- ~\zosl~ tJt tJ\ "" ....-\ 

I 

2.~ :1 

I I 

CONCAL.wpd 

Page:_l__ot_!_ 
Reviewer: FT 

2nd Reviewer: ~ 

Associated Sam pies Qualifications 

? j lv...J/.A \-.][) 
I 

J) v 

~ 1..\ I ~.VItA tJ(J 

I 



LDC#: ~7~.2. E~~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: ~ _ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 12/15/2016 A 

gcms14 s 
GG 
uu 
DOD 

Ill 

Where: 

-- - -------

Reported Recalculated 

(RRF10 std) (RRF10 std) 

1.7390 1.7390 

1.0053 1.0053 

1.1962 1.1962 

1.1395 1.1395 

1.0767 1.0767 

1.1255 1.1255 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

- ------ --- -

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6832 1.6832 5.1 

1.0358 1.0358 12.9 

1.1778 1.1778 14.0 

1.1391 1.1391 10.8 

1.0869 1.0869 7.3 

1.0050 1.0050 15.0 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

5.1 

12.9 

14.0 

10.8 

7.3 

15.0 



LDC#: dr/fO?---bd~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f / 

Reviewer: FT 

2nd Reviewer: c:::t_ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 12/18/2016 A 

gcms14 s 
DD 

uu 
DDD 

Ill 

Reported 

(RRF10 std) 

1.6419 

0.9920 

1.7689 

1.1454 

1.0591 

1.0427 

Where: 

Recalculated 

(RRF10 std) 

1.6419 

0.9920 

1.7689 

1.1454 

1.0591 

1.0427 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6065 1.6065 11.6 

1.0212 1.0212 18.1 

1.7929 1.7929 14.3 

1.1488 1.1488 13.8 

1.0303 1.0303 8.3 

0.8992 0.8992 14.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

11.6 

18.1 

14.3 

13.8 

8.3 

. 14.4 



LOC#: 6 715'0.2F2~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: Qj ...____ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
Ax = Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

--~--------- -- -~~ 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC} {CC) 

1 ~\~ ll]lblllP A (1st IS) \. b:.g :;z. 11-f>"Z- , .. -wr 
(!')0~~ s (2nd IS) \. o'?Js-5 1· 0 l2- \·O['Z... 

N \ \9~'1 ~~ (3rd IS) \.\118 ).2.2-0 ,.,..,..a 
(.All\ (4111 IS) \ ·1 ?.::Y 1 \. \~? t·\6_.3} 
DOP (5111 IS) \. 08h'1 \·01/ J·o17 
-r.rr (6111 IS) t.ooSV t .() e B \ .. o~ 

2 UArl+ p,f 1ar1 \v A l1st IS) 1. ~t)(p~ \-L.'"\~ . \·io<=tS" 

tJ. so 5 (2nd IS) ,, 02-l'l-- o. ot12 I 0.112..1 

tJ \~o;lY' oo (3rd IS) \ .1,.2 CiJ \. 1-~\ l·1~ J 

"'"' 
(4111 IS) t. 14 ~~ 1-lo~ \· \laf;J 

\?PO (5111 IS) 1·0?,0? J.0?4 '~ 0 ?7GJ 
.I:J:I (6111 IS) 0· ~~~')/ \.0~0 t· 0-=t-Q 

3 f1st. IS) 

(2nd IS) 

(3rdiS) 

(4111 IS) 

(5111 IS) 

(6111 IS) 

II Reported I Recalculated I 
II 

%0 
I %0 

I 
S'· ~ > .. ~ 
~ .. ~ ?---·3 
3-§ 3?·,-
o-(p 0·~ 
o. 9 o .. / 
ss.~ ..j .. 3!::> 

"·~ ~s 

4·7 4.1 
-o~s- -'"'·~ 
3·(, .3~ 
0. «=J o.Cf 
l'0-9 'f3 .~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: CJ. ./ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

s I ID ample 

Surrogate 
Spiked 

Nitrobenzene-d5 ,o.Q 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fluorophenol 

2,4,6-Tribromophenol ,; 
2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ampe 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

1·s-tb ?lP 
1.o{.p 11 
'1·~, 4~ 
1.1) ?-.7 
~SO) '3ft' 

I·D1 il 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

l(t, tJ 

1t 
~t 
1-t 
?;IP 
1, .. u 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 37}S02 E2<:t... VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: .Q.. 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laborc;itory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: 1.-e:% 11o 0 - 4 D 'j lo ~ ~ 
~.---

Compound 

Spike 

~~1~ 
I • ~~ I[ . 1 csn II- 1 CS/1 csn I 
L__f_ercent Recovery IL Percent Recovery II RPD I 

~~ 
Phenol ~.o ~.o 'l-7 ..Y1 
N-Nitroso-di-n-propylamine 17 11 12> 73 s-
4-Chloro-3-methvlohenol (o~. 'b (,o.'J- ~0 ~0 Is- 15'" 7 
Acenaohthene '}~./ 1\·~ ~' qJ K~ ';6j Z- I 1/ 

Pentachloroohenol \~tJ.u 
.., l~cb ,)..-

1~ ~~ ~(, {, 

w.o bi'4 lD~:~ ~~ ~1 ~? ~? ~ I ....-
~ Pyrene 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC#: 67fS0.2- £.;l~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

ME\fHOD GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: ?2' 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AJ{IJ(VJ(DF)(2.0) Example: 
(As)(RRF)(Vo)(Vi)(%S) 

Ax = Area of the characteristic ion (EICP) for the Sample I.D. \...~ 
' 

~ 
compound to be measured 

As = Area of the characteristic ion (EJCP) for the specific 

( Sf . o ) [ r) ( l o oo) internal standard 
tll{?<o~ Is = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or "'l-~ L-} 1l1P (J.(o f6""l.>:z-)(~) 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 

vt = Volume of the concentrated extract in microliters (ul) ;2.~-? M~ IL Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 37802E4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: January 13, 2017 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125342-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-059-GWF 460-125342-1 F Water 12/12/16 
CFMW-056b-GWF 460-125342-2F Water 12/12/16 
CFMW-053-GWF 460-125342-3F Water 12/12/16 
CFMW-054-GWF 460-125342-4F Water 12/12/16 
CFMW-001-GWF 460-125342-6F Water 12/12/16 
CFMW-003a-GWF 460-125342-?F Water 12/12/16 
CFMW-EB 14-AQ 460-125342-8 Water 12/12/16 
CFMW-007 -GWF 460-125342-9F Water 12/12/16 
CFMW-059-GWFMS 460-125342-1 FMS Water 12/12/16 
CFMW-059-GWFDUP 460-125342-1 FDUP Water 12/12/16 

Samples appended with F were analyzed for dissolved metals 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB14-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB 14-AQ 12/12/16 Calcium 405 ug/L CFMW-007 -GWF 
Sodium 437 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-059-GWFMS, no data were qualified for Calcium percent recoveries (o/oR) 
outside the QC limits since the parent sample results were greater than 4X the spike 
concentration. Relative percent differences (RPD) were within QC limits. 

4 
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VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-125342-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-125342-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-125342-1 

No Sample Data Qualified in this SDG 

6 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37802E4A_RA4.DOC 



LDC #: 37802E4a 

SDG #: 460-125342-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: t\ \\\ Ho 

Page:_l_of~ 
Reviewer: ::§">? 

2nd Reviewer: / ~ 
::;:> 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I lialidatico A[ea I I Ccmmeots 

I. Sample receipt/Technical holding times ~ \2_\ \_-i.\ \\0 

II. ICP/MS Tune ~ 
Ill. Instrument Calibration h 
IV. ICP Interference Check Sample (ICS) Analysis ~ 
V. Laboratory Blanks ~ 
VI. Field Blanks s~ ~~-=- (~) 

VII. Matrix Spike/Matrix Spike Duplicates ~ \v\S-=- (q__ '\ ·~ C ~-, ~""' ~~2) 

VIII. Duplicate sample analysis ~ <Dv\? -::: C~t'\W -c-s-z_-~w\XR (S.'\.X::,'-~-,-z.s3."Sb·-~ 
IX. Serial Dilution 

X. Laboratory control samples 

XI. Field Duplicates 

XII. Internal Standard (ICP-MS} 

XIII. Sample Result Verification 

)(I\/ ()w::.r!:!ll " nf n!:lt!:l 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

~ S~-=- C_~ 
~ ~~ 
~ 
k 

~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Samples appended with F were analyzed as dissolved. 

Client 10 LabiD 

1 CFMW-059-GW ~ 460-125342-1 ~ 

2 CFMW-056b-GW ~ 460-125342-~ 

3 CFMW-053-GW\==- 460-125342-3~ 

4 CFMW-054-GW ~ 460-125342-4 r 
5 CFMW-001-GW t=- 460-125342-6 t= 
6 CFMW-003a-GW\?" 460-125342-7~ 

7 CFMW-EB14-AQ 460-125342-8 

8 CFMW-007 -GW ~ 460-125342-9 \r 

CFMW-059-G~S \="-
9 460-125342-1 MS 

t:- p 
10 CFMW-059-GWDUP 460-125342-1 DUP 

11 

12 

11q 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

I 

I 

Notes: ____________________________________________________________________________________ ___ 

MS·:: ~nvJ-c~~ -G:::Lu~s ( SQb'- ~\0:>-- \?.-~~~-\'\ 
L:\Roux Associates\Columbia Falls\37802E4aW.wpd ' J 



LDC #: b"Jtb~ VALIDATION FINDINGS CHECKLIST Page:_lof"Z... 
Reviewer: ~"V 

2nd Reviewer:~ 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times -All technical holding times were met. 

/ 
Cooler temperature criteria was met. 

II. ICPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 

Were %RSD of isotopes in the tuning solution ~5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the proper number of standards used? 
/ 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 

120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? 
/ 

IV. Blanks 

Was a method blank associated with every sample in this SDG? 
/ 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

/ 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

/ used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? ., 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) 

/ within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 



LDC #: ~--eP~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125%.(200.8) ~ 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? 
/ 

IX ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL r 
(ICP)/>100X the MDUICP/MS)? 

Were all oercent differences (%Ds) < 1 0%? r-· 

Was there evidence of negative interference? If yes, professional judgement will be ./ 

used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable ~ 

to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. ./ 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

/ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_J_of_L 
Reviewer: ~ V _ 

2nd reviewer:_~---

All circled elements are applicable to each sample. 

~.,.rn .... lft In M::~triY T::~rnAt An::~lvtA I i~t ITAI \ 

\-<6 \;-) £.lb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, ~ Mo, B, Sn, Ti, 
./ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

/)L-','-\.-\0 l~ ~ Sb, As,- B~. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mrl) Hg,fNi, K, Se, Ag, Na, Tl, V, zrV, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

A .I. • 1\11. ... 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

I~FAA AI ~h Ac:. R~ R~ rrf r!:l F.r r.n r.11 FP Ph Mn Mn Hn Ni K ~P An N::~ Tl \1 7n Mn R ~n Ti 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



LDC #: 37802E4a VALIDATION FINDINGS WORKSHEET 
Field Blanks 

METHOD: Trace Metals (EPA Method 200.71200.8) 

Field Blank I Rinsate I Other: Associated Samoles: 

Samole Identification 

n Limit I No Qual. 

Ca 405 4050 

Na 437 4370 

8 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37802E4aFB.wpd 
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LDC #: :;12}t52.£~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

'~ 
\'..\\.(? 

~ ,?__ 

c..uJ 
3,"""'_\<; 
(C....~ 
\~~~~ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc••lated 

Type of Analysis Element Found (ug/L) True (ug/L} I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) S'o ~:2..~\J~'- ~D 00..,. \. '- q~~~v.~ 
'-.-) 

CVAA (Initial calibration) 
~ ~.-cL~\'- S~\'- \oar~~ 

---> ~ '--J 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) 
~~ Uf\~l~'- ~0~~'--- \ c::(:J =f_ ~ 

~ 

CVAA (Contining calibration) 
~ ~ E\~-..J~\'- ~\.J~'-.-/ \.:\::)0 7;:,(.~ 

_) ~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

ee9cd:ed 

%R 

~c:-1 .. ~ 

\~'1.~ 

\O'=::>"Y,~ 

\OCJ=f-~ 

I 

Page:~ot_l_ 
Reviewer: 0<::::::::::> 

2nd Reviewer: ~ 

Acceptable 
(YIN) 

~ 
~ 

~ 
t 

Comments: ________________________________________________________________________________________________________________ _ 
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LDC #: 'b -.Y'16ZJs;~C-.; VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~of~ 
Reviewer: :::S~ 

2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 1 00 
I 

Sample 10 

·_x:~.f\~ 

\ '-·~~ 

~~~ 
kS 
s:~ 
~& 
f'7 '~ o-.~ 

·~ 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I 0 I SOR (units) 
Type of Analysis Element {units) 

ICP interference check 
~'A. \~--'L-~'-- ~~'-

~ 

Laboratory control sample 
~\ ~ .. \\~\.._ \o~~'-' 

'-..J -
Matrix spike (SSR-SR) 

~0~'-' Lv ~ ~ 0'"-'\ \ '-
'-.....:) 

Duplicate N~ \~\~'2-~\.../ \~\\~ \,)~ \~ 
''-,..) 

ICP serial dilution ~\'"'-~ 

I eecalc111ated I 
I o/oR/RP0/%0 I 

q_'DO>(\?-

~~~-~ 

~?1~~ 

D :z_ 0 /~ '8?0 

Acceptable 
%R/ RPO I %0 {Y/N) 

~~~~..~ 0 
~~~~'?-- \ 

\ 
C\?._Y\2---

0\-z_~; .. ~ ~ 

Commenffi: ________________________________________________________________________________________________________________ _ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~ofl_ 
Reviewer: ~~ 

2nd reviewer: ~ 

ase see qualifications below for all questions answered 11N11
• Not applicable questions are identified as 11NIA11

• 

N N/A Have results been reported and calculated correctly? 
: N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ [_'-_~--~---'----------- were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Oil 

# 

(RD)(FV)(Dil) 
(ln. Vol.) 

Recalculation: 

Raw data concentration (("'/<""' - ,...., l 
Final volume (ml} '~ - l 1 "\\p u~\'-
ln_itia_l volume (ml) or weight (G) '\\, \- ., \..J 
D1lut1on factor v ' - t-

Sample ID Analyte 

l ~ 
2... ~ 
~ ~ 

L\ t-"o.. 
s k2 
(p ~ 
't ·~\) ~Co... 
~ ~~ 

Reported Calculated 
Concentration Concentration Acceptable 

(~\_\.._) (o::\ ~ '--- ) (Y/N) 
~ 

\S.'\-- ~~ ·~ 

0~4:c:O lo~CC> 

\"SS \rss 
\S~ l.~ 

( 'S:.. ~' {~ .. 1 
4~.Jo0 ~'\~D 

JQ~'\~ 4o'S" 
~no SS"lO 'Y 

Note: _________________________________________ _ 

RECALC.4SW 



LDC Report# 37802E6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 12, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG}: 460-125342-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-059-GW 460-125342-1 Water 12/12/16 
CFMW-056b-GW 460-125342-2 Water 12/12/16 
CFMW-053-GW 460-125342-3 Water 12/12/16 
CFMW-054-GW 460-125342-4 Water 12/12/16 
CFMW-001-GW 460-125342-6 Water 12/12/16 
CFMW-003a-GW 460-125342-7 Water 12/12/16 
CFMW-EB 14-AQ 460-125342-8 Water 12/12/16 
CFMW-007 -GW 460-125342-9 Water 12/12/16 
CFMW-059-GWMS 460-125342-1 MS Water 12/12/16 
CFMW-059-GWMSD 460-125342-1 MSD Water 12/12/16 
CFMW-056b-GWMS 460-125342-2MS Water 12/12/16 
CFMW-056b-GWMSD 460-125342-2MSD Water 12/12/16 
CFMW-003a-GWMS 460-125342-?MS Water 12/12/16 
CFMW-003a-GWMSD 460-125342-?MSD Water 12/12/16 
CFMW-003a-GWDUP 460-125342-7DUP Water 12/12/16 
CFMW-007 -GWMS 460-125342-9MS Water 12/12/16 
CFMW-007 -GWMSD 460-125342-9MSD Water 12/12/16 
CFMW-007 -GWDUP 460-125342-9DUP Water 12/12/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB14-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB14-AQ 12/12/16 Nitrate/Nitrite as N 101 ug/L CFMW-007 -GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R} MSD (%R} 
(Associated Samples} Analyte (Limits) (Limits} Flag AorP 

CFMW-032-GWMS/MSD Ammonia 112 (90-110) - J+ (all detects) A 
(CFMW-003a-GW 
CFMW-007 -GW) 

4 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (limits) Flag AorP 

CFMW-032-GWMS/MSD Ammonia 112 (90-110) - NA -
(CFMW-056b-GW 
CFMW-053-GW 
CFMW-054-GW 
CFMW-001-GW 
CFMW-059-GW) 

CFMW-056b-GWMS/MSD Nitrate/Nitrite as N 74 (90-110) 74 (90-110) J- (all detects) A 
(CFMW-059-GW UJ (all non-detects) 
CFMW-056b-GW 
CFMW-053-GW 
CFMW-054-GW 
CFMW-001-GW 
CFMW-003a-GW 
CFMW-007 -GW) 

CFMW-003a-GWMS/MSD Sulfate 87 (90-110) - J- (all detects) A 
(CFMW-003a-GW) 

CFMW-007-GWMS/MSD Chloride 128 (90-110) 115 (90-110) J+ (all detects) A 
(CFMW-001-GW) 

CFMW-007 -GWMS/MSD Sulfate 80 (90-110) 80 (90-110) J- (all detects) A 
(CFMW-059-GW 
CFMW-056b-GW 
CFMW-053-GW 
CFMW-054-GW 
CFMW-001-GW 
CFMW-007 -GW) 

CFMW-007-GWMS/MSD Orthophosphate as P 72 (90-110) 65 (90-11 0) UJ (all non-detects) A 
(CFMW-059-GW 
CFMW-056b-GW 
CFMW-053-GW 
CFMW-054-GW 
CFMW-003a-GW 
CFMW-007 -GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID RPD 
(Associated Samples) Analyte (Limits) Flag AorP 

CFMW-003-GWDUP Total dissolved solids 6 (S5) J (all detects) A 
(CFMW-059-GW 
CFMW-056b-GW 
CFMW-053-GW 
CFMW-054-GW 
CFMW-001-GW 
CFMW-003a-GW 
CFMW-007 -GW) 

5 
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VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and DUP RPD, data were qualified as estimated in seven 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-125342-1 

I Sam(!le I Anal~te I Flag I AorP I Reason 

CFMW-003a-GW Ammonia J+ (all detects) A Matrix spike/Matrix spike 
CFMW-007-GW duplicate (%R) 

CFMW-059-GW Nitrate/Nitrite as N J- (all detects) A Matrix spike/Matrix spike 
CFMW-056b-GW UJ (all non-detects) duplicate (%R) 
CFMW-053-GW 
CFMW-054-GW 
CFMW-001-GW 
CFMW-003a-GW 
CFMW-007 -GW 

CFMW-003a-GW Sulfate J- (all detects) A Matrix spike/Matrix spike 
CFMW-059-GW duplicate (%R) 
CFMW-056b-GW 
CFMW-053-GW 
CFMW-054-GW 
CFMW-001-GW 
CFMW-007 -GW 

CFMW-001-GW Chloride J+ (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

CFMW-059-GW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFMW-056b-GW duplicate (%R) 
CFMW-053-GW 
CFMW-054-GW 
CFMW-003a-GW 
CFMW-007-GW 

CFMW-059-GW Total dissolved solids J (all detects) A Duplicate sample analysis 
CFMW-056b-GW (RPD) 
CFMW-053-GW 
CFMW-054-GW 
CFMW-001-GW 
CFMW-003a-GW 
CFMW-007 -GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-125342-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-125342-1 

No Sample Data Qualified in this SDG 

7 
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LDC #:_3.::::...;7'--"=8'-=0=..;2E=..;6:;._ __ _ 

S DG #:_4....:....:6=-=0'---1.:...=2:;..::;.5-=-34...:..=2=--1-=-----
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: ' \ \ 'h=1 
Page:___l_of<-

Reviewer: ;3.. 'V 
2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammonia-}{< EPA Method 350:1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) o-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

)(( ()\/~r!:!ll nf rl!:!tl:l 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-059-GW 

CFMW-056b-GW 

CFMW-053-GW 

CFMW-054-GW 

CFMW-001-GW 

CFMW-003a-GW 

CFMW-EB 14-AQ 

CFMW-007 -GW 

CFMW-059-GWMS 

CFMW-059-GWMSD 

CFMW-056b-GWMS 

CFMW-056b-GWMSD 

CFMW-003a-GWMS 

CFMW-003a-GWMSD 

CFMW-003a-GWDUP 

CFMW-007 -GWMS 

I I Ccmmeots 

~ \ -z_\ \~ \v:J 

~ 
~ 
~ 

SA) E~-=: c_,\ 
s;w KSQ :: c_~t\W -o~ -~w ttS\Q LS'VG ~ \.\:ti:::>- \2..S.. ~h-\' 
(~w \)~ = C~t'\\A_J-BO~ -G\.U \)<.J\){S.'>G '-4\oJ-IZ-~\'tb-

~ LL"\o ~ ~~ 
t'-) 
~~ 

P\ 
ND =No compounds detected 
R = Rinsate 
FB = Field blank 

~~~ 

~ \.QS.'-t(\<;S 

00 
-1 

~~--1_ 

l, 
;;roD 

\ 
~ 

o\?0'<"¥ ~.0 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-125342-1 

460-125342-2 

460-125342-3 

460-125342-4 

460-125342-6 

460-125342-7 

460-125342-8 

460-125342-9 

460-125342-1 MS 

460-125342-1 MSD 

460-125342-2MS 

460-125342-2MSD 

460-125342-7MS 

460-125342-7MSD 

460-125342-7DUP 

460-125342-9MS 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 

Water 12/12/16 
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LDC#: 37802E6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-125342-1 Level IV 
Laboratory: Test America. Inc. 

Date:\\ \\h"l 
Page: LofL 

Reviewer: 0S) 
2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM25400) 

Client ID LabiD Matrix Date 

17 CFMW-007 -GWMSD tJ0Juc? 6~0-0 460-125342-9MSD Water 12/12/16 

18 CFMW-007 -GWDUP ~ ~ 460-125342-9DUP Water 12/12/16 

19 

20 

21 

22 

I?~ 

Notes: ____________________________________________________________________________ _ 

L:\Roux Associates\Columbia Falls\37802E6W.wpd 2 



VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method SQQ....~-c-) 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. 
.,., 

II. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the proper number of standards used? 
/"" 

Were all initial calibration correlation coefficients> 0.995? / 

Were all initial and continuing calibration verification %Rs within the 90-110% QC /' 
limits? 

Were titrant checks performed as required? (Level IV only) /' 

Were balance checks performed as required? (Level IV only) / 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks 
/ validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this / 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .:s. 20% for 
/ waters and .:s. 35% for soil samples? A control limit of .:s. CRDL(.:s. 2X CRDL for soil) 

was used for samples that were .:s. 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed oer extraction batch? 
/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0)_ QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? /"" 

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC-EPA_2010.wpd version 1.0 

Page:~of-z_ 
Reviewer: :3><:0 

2nd Reviewer: ~ -

Findings/Comments 



LDC #: ::s-r~sZ-'6,9 VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable /' 
to level IV validation? 

Were detection limits < RL? 
/ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. ~ 

Target analytes were detected in the field duplicates. 

X Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. 
/ 

WETC-EPA_2010.wpd version 1.0 

NA 

r 

Page: Zof L.. 
Reviewer: :3~ 

2nd Reviewer:~ 

Findings/Comments 



LDC #:3]~752~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

Page:_1_of_1_ 
Reviewer: J D 

All circled methods are applicable to each sample. 
2nd reviewer: 0"-./ 

~ 

·•· 1n " .oiL 

\A ,t.o ,<6 pH lo~Jb({F'~f NO:~o~Pb:J ;Q(c~TKN TOC Cr6+ ClOd (~x-M~)(-csSJ 
~ - \._ I / \,_/..........__... \..../ ._ L/ '-.. -- -

pH TDS Cl F NQ~02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ ClOd ~ ---... 

c; pH (ro~ (c¥~ (No\ Ni>Jso~-P04 /J~ tN ){H)TKN TOC Cr6+ CI04 ( \-\~s~ ~f-c~) 
'-/. \.,./\.../ '--.:.. ~~ ~ "-.. ~ ~ 

pH TDS Cl F NO.,_ liD,., ,4 O-PQ4 Alk CN NH3 TKN TOC Cr6+ C104 .,....--

\. pH Tos(c·Df~oj ~lo)6-Po5{JG~~~'{N~JTKN TOC Cr6+ CI04 (\-\~~sS'') 
\_,/ v '- ~ ~ \..__/'--" \.._.../ '- --pH TDS Cl F NO~ NO? SOd 0-POd Alk CN NH~ TKN TOC Cr6+ CI04 

(.J t.;'_ q-\o pH TDS Cl F N03 N02 804 0-POd Alk b~H~ TKN TOC Cr6+ ClOd 
'--"' 

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

(}_;\ J,_\- \ 1...- pH TDS Cl F ttro~ lN~)so4 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F ~ 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

u·--\~-\~ pH TosfdiFJNo~ NO? ~O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 
\./V 's-6: 

pH TDS Cl F NO~ NO? 04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

{)C'~\ b - \?:, pH TDS (c(~) NO~ NO? f;J[o_pb) Alk CN NH~ TKN TOC Cr6+ ClOd 
\.../\.../ ~ ----

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH~ TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 NO? 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 NO? SOd 0-POd Alk CN NH~ TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 NO? 804 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SOd 0-POd Alk CN NH~ TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ ClOd 

nH TnS Cl F NO. NO. SO 0-PO Alk CN NH TKN TOr. r.r~+ r.rn 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 37802E6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:JJ..9.lh_ Associated sample units: ug/L 
Sampling date: 12/12/16 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other: Associated Samoles: 8 

Analvte Blank ID Action Limit Sample Identification 

~~~:~~;~~~~_;):~{-~~ 7 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37802E6FB.wpd 

Page:_l_ot_l_ 

Reviewer: :\s:::> 
2nd Reviewer: ~ 



LDC #: 37802E6 VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_Lofl 
Reviewer: ::S'V 

2nd Reviewer: ~ 

lY/ N N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y /N:/NtA Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
-~~ of 4 or more, no action was taken. 
YJ N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 
:;; VEL IV ONLY: 

i N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

- - -- --- ----

MS MSD 
-Ji ··~·· - 1n M~triY 6.n~lvte:- OJ- OJ- ~Pn II imit~\ A .... ~ f"'l ·~· 

CFMW-032- w NH3 112 (90-110) 1-6, 8 J+det/A (det = 6, 8) 
GWMS/D (SDG: 
460-125356-1) 

11/12 w N03/N02-N 74 (90-110) 74 (90-110) 1-6, 8 J-/UJ/A (det/nd) 

13/14 w S04 87 (90-110) 6 J-/UJ/A (det) 

16/17 w Cl 128 (90-110) 115 (90-11 0) 5 J+det/A (det) 

S04 80 (90-110) 80 (90-11 0) 1-5, 8 J-/UJ/ A ( det) 
OP04-P 72 (90-110) 65 (90-110) 1-4, 6, 8 J-/UJ/A (nd) 

~--

Comments: ________________________________________________________________________________________________________________ _ 

37802E6.wpd 



LDC #:37802E6 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 
,f\le,ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
'i N/A Was a duplicate sample analyzed for each matrix in this SDG? 

Page:_l_oft
Reviewer: ---..:J:]2 

2nd Reviewer: ~ 

Y N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and~ 35% for soil samples? If no, see qualifications below. A control 
limit of .:!:_R.L. (.:!:.2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

- . - ----- - - -- - - - - ---- ------- -- - -- ----- ---- -__c_ ---.- • --- ----· .... ------·--·--·-··- ---·· .. -··--- ·-· ·---·---·-··-··-· 
/ 

-If n~t" r -" tn _MatriY AnaluM_ _RQQ_Jl hnit~\ .... n:. II irTiit~\ A C' "" '1" 

CFMW-003-GWDUP w TDS 6 (~5) 1-6, 8 J/UJ/A (det) 
(SDG: 460-125196-1) 

Comments: ____________________________________________________________________________________________________________ __ 

37802E6DUP.wpd 



LDC #: \3,~"2-Bo Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:~ of~ 
Reviewer: 2S,"V 

2nd Reviewer:___c.........__ 

Method: lnorganics, Method See Cover 

The correlation coefficient (r} for the calibration of~t\:, was recalculated.Calibration date: \'2..-\~ \\ Y 

An initial or continuing calibration verification percent recovery (%R} was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 
-

Type of analysis 

Initial calibration 

~ \~'-00 
Calibration verification 

~ to·-A'\ 
Calibration verification 

~ \0 '\. "':> "2--
Calibration verification 

Analyte 

~~7 

~\:\~ 

c~ 

\--)~ }rJUz_ -t--J 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

~'-..i~ -
'Z...o?f\.~l \..... 

~ 

D--~~'-

D®.~'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L} Area r orr r orr (Y/N} 

0.0 248230 

0.1 1208611 0.9998 0.9998 

0.5 4641549 j 
1 8844794 

2 17471840 

4 33363750 

~,~ 

\0"\1~ ~ '2-'N'f\\'-- 'o~Y-:,~ 
-.._. 

D .. Z:wr1'- to"bf'~?- \~~!~?- \ 
\~'- l.-oc~/;;>~ to-e::>%~ 

~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·----------------------------------------------



LDC #: ~~~L-S\J 

METHOD: lnorganics, Method ~ ~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~of_l_ 
Reviewer: .:S V 

2nd R~~iewer:~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-O! x 100 Where, 
(S+D)/2 

-·---

Sample ID Type of Analysis 

LC-S Laboratory control sample 

\ -,~\0 

'1--\S Matrix spike sample 

~[,~,~ 

\)uC? Duplicate sample 

'O'.L.-~ 

S= 
D= 

* Comments: ~ ~~ 

TOTCLC.6 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
Element (units) (units) 

C\ \~\2-ufS"- \~u~\....... 

(SSR-SR) 

D~O'\--f \~'-\o wd'- 2.--"'WD v~ \...-

"\vS \8?0~'- (I 6'\ 'M~ '--

I 
II I 

eecalc1llated eeead:ed 

I Acceptable 
%RIRPD %RIRPD (YIN) 

\_~of~~ ~'*or<~ ~ 

\~(-~ \7['*<?--- ~~ 

b1~~ bt'~~Q ~ 



LDC#: '?sl~\p VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method /~®- ~~ 

Page:~of~ 
Reviewer:~/ 

2nd reviewer:-tr=-

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for (l4"\ {\\\~({\~ reported with a positive detect were 
recalculated and verified using the following equation: .. 

Concentration = 

# 

-c'l(.\'-)'r-~0 -----0 

\::. G.<;.'y~\ 
\.):. ~ \jV'-\ 

Sample ID 

\ 

z_ 
=s 
L\ 
s 
0 
\ 
~ 

Analyte 

SD~ 

\-\c..<""~S~ 
·~~ ~ 

~\~(J\\:\._._ 

\:'OS 
--......) 

f--)~~ 

t0D-z., \ (')D-z - t2> 

'ss 

Reported Calculated 
Concentration Concentration Acceptable 

(~ll..._) ( \.kA l \...._) (YIN) 
~ "'-.) 

~~ 4~\0 LtboO 
~~ ·~~ -c::c.c::o ~J 
~\o ~ ~~ 

Zt.a':;;~ z_~ '~ 
-zo-z__~'- ~?_.~\L 

'---..} ~ 

C¥\.o c;~~-0 

\.0\ to\ 
~~:-s.~\_. ·~~~~ <.. / 

""-..) -

~ (\7 • '\.\"-

Note: __________ ~_u_r~-~-.2:)--+-------------------------

RECALC.6 



LDC Report# 37802F1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 13, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125356-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-032-GW 460-125356-1 Water 12/13/16 
CFMW-034-GW 460-125356-2 Water 12/13/16 
CFMW-035-GW 460-125356-3 Water 12/13/16 
CFMW-040-GW 460-125356-4 Water 12/13/16 
Trip Blank 460-125356-5 Water 12/13/16 
CFMW-020-GW 460-125356-9 Water 12/13/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratorY used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

4 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Data Qualification Summary - SDG 460-125356-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 460-125356-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-125356-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37802F1 

SDG #: 460-125356-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date:~!& 
Page:_L._of_/ 

Reviewer: H 
2nd Reviewer: 0 1 <' 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-1 

-
2 

3 

~ 
-
5 

-6 

7 

8 

lo 

I llalidatioo A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-032-GW 

CFMW-034-GW 

CFMW-035-GW 

CFMW-040-GW 

Trip Blank 

CFMW-020-GW 

Notes: 

I I Comments 

At/::.. 
6. 

At.J::.-,. 9/o ~9 L 
~ 

,~ J-,_,o (y 'cA ~w 
I I 

..6. cw ~ '1) 

~ 

NO ~~ 
,..-

:= \::) 

A 
N d.--'> 
.p. \,. c, !::> I'{} 
N 
A 
A 
A 

A 
~ 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

II 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-125356-1 

460-125356-2 

460-125356-3 

460-125356-4 

460-125356-5 

460-125356-9 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

II 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 82608 

Were all percent relative standard deviations (%RSD) and relative response factors 
within method criteria for all CCCs and SPCCs? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
fit a criteria of> 0.990? 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ~ 
0.05? 

in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation leteness worksheet. 

Were all su limits? 

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a 

Level IV checklist_8260B_rev01.wpd 

Page:__{_ of~ 
Reviewer: r -1 

2nd Reviewer: c7 ~ 



LDC #: '21 20'2.. F J VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be 

LevellY checklist_8260B_rev01.wpd 

Page:~of~ 
Reviewer:-J:!_. ____ 

2nd Reviewer:~ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
-------~ 

A. Chloromethane AA. T etrachloroethene AAA. 1,3,5~Trimethylbenzene AAAA. Ethyl tert~butyl ether A1. 1,3~Butadiene 

B. Bromomethane BB. 1, 1,2,2~ Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert~Amyl methyl ether 61. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1 ~Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene ODD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p~lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1,1 ~Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2~Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene 
I 

JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

! K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

1 L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene 

I 

LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

I 

[ N. 1, 1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3~Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis~ 1 ,3~Dichloropropene RR. Dibromomethane RRR. m,p~Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1, 3-Dichloropropane SSS. o~Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1 ,2-Trichloro~ 1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1,1,2~Tetrachloroethane U U U. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene wvv. Methyl methacrylate V1. 2~Methylnaphthalene 

W. trans~1,3~Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

I 

X. Bromoform XX. 1,2,3~ Trichloropropane XXX. Di~isopropyl ether XXXX. cis~ 1, 4-Dichloro~2~butene X1. 1,2,3~Trimethylbenzene 

Y. 4-Methyl-2~pentanone YY. n~Propylbenzene YYY. tert~Butanol YYYY. trans~1,4~Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list.wpd 



LDC #: ~7 ~,;2 r / 

METHOD: GCMS 8260 8 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ /of / 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 1 00 * (SIX) 

------------~- --

Calibration 

-----

Reported 

# Standard ID Date Compound (RRF 20/1 00/400 std) 

I CAL 12/13/2016 M 0.3005 

GCMS8 c 0.2596 

cc 1.5000 

JJJ 1.4137 

Where: 

Recalculated 

(RRF 20/1 00/400 std) 

0.3005 

0.2596 

1.5000 

1.4137 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

-- ----

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3220 0.3220 11.9 

0.2534 0.2534 3.2 

1.5438 1.5438 10.0 

1.4509 1.4509 9.6 

Recalculated 

%RSD 

11.9 

3.2 

10.0 

9.6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

121316 8 



LDC#: ~7-BO;J. F I VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: .c2.:a 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference== 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(C,s)/(A,s)(CJ 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~ = Area of compound, A1s = Area of associated internal standard 
Cx = Concentration of compound, C1s == Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standard) Cinitiall (CCl (CCl 

1 ~~oe>~ \~/t9lllo ~ {181) o.;,~:zo a. ?o~4 0.~4-

J't'\ ~~ ('.; (182}_ o.263f o. :1-1112-- '0.?-11Y 

<!V (183) ).St~~ (· 'J-(p 1 J·tfL:t 
.j._l_J (IS.'!} \ ·tfSV~ ].4~? 1·1~~ 

fiS5) 

2 (181) 

(182) 

(183) 

(184) 

_(ISS_l 

3 

I I 4 1 I l IE31 t 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

5'.ci .;.Jf 
9·L-} 44 
$'. 0 ~.o 

0 ~ ~ o~i 

II l I 



LDC #: ..3 7 >f 0 a- f ) VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

I 10 \\: (p Samp e 

Surrogate 
Spiked 

Dibromofluoromethane 6"0·0 
1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene ,If 

I ID Sampe 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID : 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane~d4 

Toluene-dB 

Bromofluorobenzene 

S I 10 ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichforoethane~d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane~d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

§2>.4 to/ 
50-~ JO-z... 
!:)1). ~ 10} 

4 ~·' ~~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

'o7 0 
Ia~ 

1 o1 
~.., ,!J 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: .-.3-rBD a., j VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer: .c:___ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: ~ IO L}-llo - 4 \ og- .::r-s-

Spike Spiked Sample 
Conce ration 

( v) 

LCSD LCS LCSD 
I 

1-Dichloroethene -2-0. D -z.o. ~ 
Trichloroethene i 

'«0 9.& K 91- 97 
Benzene 

Toluene 

Chlorobenzene '-0·0 I -z..o.~ II ~OL) I l 0 0 I 10' . lrO ) 

I ~ 

I 2-

I 0. 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCLC.1SB.wpd 



LOG#: ~ 75/02-F) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: c~ 

iTHOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N/A Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AWsHDF} Example: 
(As)(RRF)(Vo)(%S) 

\L~ '-\-bQ-L\ \OS>'t~ Ax = Area of the characteristic ion (EICP) for the Sample I.D. ~ 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

( qo.o J Is = Amount of internal standard added in nanograms Cone.= ~""':>l?'i-1 
(ng) "?:>4 b \? ~ l l-S435) 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = ,q.~ u1)v or grams (g). 

Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1.wpd 



LDC Report# 37802F2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: January 13, 2017 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125356-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-032-GW 460-125356-1 Water 12/13/16 
CFMW-034-GW 460-125356-2 Water 12/13/16 
CFMW-035-GW 460-125356-3 Water 12/13/16 
CFMW-040-GW 460-125356-4 Water 12/13/16 
CFMW-020-GW 460-125356-9 Water 12/13/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratorY used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

12/19/16 2,4-Dimethylphenol 20.1 All samples in SDG UJ (all non-detects) A 
(12:50) 4-Nitrophenol 43.9 460-125356-1 UJ (all non-detects) 

Diethylphthalate 20.2 UJ (all non-detects) 
Pentachlorophenol 23.6 UJ (all non-detects) 
Butylbenzylphthalate 21.7 UJ (all non-detects) 
Di-n-octylphthalate 29.9 UJ (all non-detects) 

12/19/16 Caprolactam 21.7 All samples in SDG UJ (all non-detects) A 
(13:20) 460-125356-1 

4 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSJD LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag AorP 

LCS/D 460-409666 Pentachlorophenol 53 (54-120) - UJ (all non-detects) p 
(All samples in SDG 460-125356-1) Bis(2-chloroethyl) ether - 60 (63-106) UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCSID RPD 
(Associated Samples) Compound (limits) Flag AorP 

LCS/D 460-409666 Acenaphthene 34 (S30) UJ (all non-detects) p 
(All samples in SDG 460-125356-1) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

5 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration o/oD, LCS/LCSD %R, and RPD, data were qualified as 
estimated in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia, Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-125356-1 

I Sam~le I Com~ound I Flag I AorP 

CFMW-032-GW 2,4-Dimethylphenol UJ (all non-detects) A 
CFMW-034-GW 4-Nitrophenol UJ (all non-detects) 
CFMW-035-GW Diethylphthalate UJ (all non-detects) 
CFMW-040-GW Pentachlorophenol UJ (all non-detects) 
CFMW-020-GW Butylbenzylphthalate UJ (all non-detects) 

Di-n-octylphthalate UJ (all non-detects) 
Caprolactam UJ (all non-detects) 

CFMW-032-GW Pentachlorophenol UJ (all non-detects) p 
CFMW-034-GW Bis(2-chloroethyl) ether UJ (all non-detects) 
CFMW-035-GW 
CFMW-040-GW 
CFMW-020-GW 

CFMW-032-GW Acenaphthene UJ (all non-detects) p 
CFMW-034-GW 
CFMW-035-GW 
CFMW-040-GW 
CFMW-020-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Laboratory control samples 
(%R) 

Laboratory control samples 
(RPD) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-125356-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-125356-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37802F2a 

SDG #: 460-125356-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: I j., !J 1 
Page:_l_of I 

Reviewer:~ 
2nd Reviewer:~~~--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-1 

-
2 

:r 

4 
-
5 

6 

7 

R 

I llalidatico A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration!ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-032-GW 

CFMW-034-GW 

CFMW-035-GW 

CFMW-040-GW 

CFMW-020-GW 

I I 
AtA 

A 
t>..tP... ii ~v 
r6~ 

D.. 

rJ 
b 
~ 4-5 

.s\l'l v~\0 
N 

6.. 
A-
A 
A. 

A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Notes· 

L:\Roux Associates\Columbia Falls\37802F2aW.wpd 1 

Ccmmeots 

~ U), ( y 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-125356-1 

460-125356-2 

460-125356-3 

460-125356-4 

460-125356-9 

\cA :!=- ~ {) 

C!bJ ~w 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

I 



LDC #:_~_1_K_oz_r_Ol_Q,.... VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 8270 

Did the is? 

Were all percent relative standard deviations (%RSD) ~ 20% and relative response / 
factors within method criteria? 

a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
nee criteria of> 0.990? 

Was a labo blank associated with in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com worksheet. 

Level IV Checklist_8270D_rev01.wpd 

Page:_L_ot_:J.
Reviewer: e7 

2nd Reviewer:~-



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be 

Level IV Checklist_8270D_rev01.wpd 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-Dichlorobenzene DD. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. BenzoicAcid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene U UU. Benzo(b )thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene WV. Benzonaphthothiophene WW. 1,2,4,5 -Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2, 6-Dimethylnaphthalene XXXX. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene zzzz. Z1. 

COMPNDL_SVOA long list.wpd 



LDC#: 0 fJ{O";J-rr:J~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

~'w-NiA 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y(N MIA ... ... - . . . ...... - ............ -· ·- - .. -.---·. -· ·--·. -· --- , __ -· ·- ~ -·-- . ,. ... . 

Finding %0 Finding RRF 
# Date Standard 10 Compound (Limit: <20.0%) (Limit: >0.05) 

-
I \l-/' \o h~ e..c.Nto .. 1\1\2. ~ (p? '>Y f> ;1. _j_.; 

- oosS" TT ~(e,. ~ 

CONCAL.wpd 

Associated Samples 

til\? ~ 0 - 1.\-0 ~ ~{o <-
,\1 

/ 
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Reviewer: FT 
2nd Reviewer:~ 

Qualifications 
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LDC#: 1>]~ Od- fd Q--

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

~~w~iA 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y{N }N/A WW'"'I'-" '-"'11 IV....,'-"''""''''' '-1 WW'I\,11111 \,IIV V'"-4.11\,AU.\,IVII Vll"'-"11~ VI ~~U /UL...# UIIU ~\J.VV 1,1,1 : 

.._, 
Finding %0 Finding RRF 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

\).-ftq\\lp w \'-} - tJ \ .z o; n..- er t.O. 1 
,~:ri) I.T L\-~., 

LL. 20·1-

1'1 ?.-3· U; 
AAA :2. '·I 
ffF .,..,.j 

~\~\:'jJ"I W 1~- ~\z.osl~ t---\.M \\;\ tJ\ 

I 
2. ~ :1 

I 
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Reviewer: FT 
2nd Reviewer:~ 

Associated Samples Qualifications 
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LDC #: ~ r80 2 ic} q_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

.;Pie}lse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD 10 Compound %R_(Limi~ %R1Limits) RPD (Limits) Associated SalllQies 

~IV 4t,D- TT S3 < 61-l-\l.D ( ) ( ) A\' 
'\O~ (q "(, ~{:, ( ) ( ) 3~ ( ~l) ) \ 

~ ( ) too ( f,~--104 ( ) "' ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( _l _(_ ) ( ) 

LCSLCSD.wpd 

Page:~of_/ 
Reviewer: _E[ 

2nd Reviewer: ~ 

Qualifications 

1-ll).j/P OA-f t..J 'f) 

_.llvU te 
J -llAJJf_ 



LDC #: '-.3 ":f-802 /cJo...... 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / Page: __ of __ 

Reviewer: FT 

2nd Reviewer: G---

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

--- - --

Calibration 

# Standard ID Date Compound 

I CAL 12/13/2016 A 

gcms6 s 
GG 
uu 
DOD 

Ill 

Reported 

(RRF10 std) 

1.6862 

0.9080 

1.4750 

0.9379 

0.9307 

0.9887 

Where: 

Recalculated 

(RRF10 std) 

1.6862 

0.9080 

1.4750 

0.9379 

0.9307 

0.9887 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.8237 1.8237 18.4 

1.0152 1.0152 20.0 

1.5349 1.5349 6.2 

0.9826 0.9826 11.7 

0.9364 0.9364 11.2 

0.9969 0.9969 6.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

18.4 

20.0 

6.2 

11.7 

11.2 

6.8 



LDC #: 0 7-8 ~ rr:J q_. 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ Page: __ of 
/ 

Reviewer: FT 

2nd Reviewer: 0-.-

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound 

I CAL 12/18/2016 A 

gcms14 s 
DO 

uu 
DOD 

Ill 

Reported 

(RRF10 std) 

1.6419 

0.9920 

1.7689 

1.1454 

1.0591 

1.0427 

Where: 

Recalculated 

(RRF10 std) 

1.6419 

0.9920 

1.7689 

1.1454 

1.0591 

1.0427 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6065 1.6065 11.6 

1.0212 1.0212 18.1 

1.7929 1.7929 14.3 

1.1488 1.1488 13.8 

1.0303 1.0303 8.3 

0.8992 0.8992 14.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

11.6 

18.1 

14.3 

13.8 

8.3 

14.4 



LDC #: 3 7- '902 /c)ct VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: C ,.__ -

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC~ {CC) 

1 C!..VV 0()~ 11(11~, lit, ~ (1st IS) _\~~l-o7 \•-:\-?>0 '· -::r~o 
tJ\2.? {,?~~ ~ (2nd IS) \·D\SP 0.~'1(, i o.,4fo1 

<:ta (3'd IS) \.~"!>lf9 \. (, 1-~ \·lD 1-.:? 
Ltll\ (4111 1S) 0 .~02.(, o.fJ9\~ t7~~,~ 

VPO (5111 IS) 0.,~~4 0.~5\b o.,st;-
:t:t:.l _L6th ISl 0 .~~fo, ,.oo,.. l·O or 

2 (tst IS) 

(2nd IS) 

(3'd IS) 
I 

(4th IS) 

(5th IS) 

{6111 ISl 

3 Ltst IS_l 

(2nd IS) 

(3'd IS) 

(4th IS) 

(5th IS) 

i6th IS) 

II Reported I Recalculated I 

II 
%0 

I 
%0 

I 
6". ?-' q.;y-
b.~ b.~ 
~-(J _9_·0 

_,. ?;> ~-~ 
\·& l~_b_ 
0·~ a,._;-

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 
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LDC#: d 71S0.2 A".:l~ 

F 
VALIDATION FINDINGS WORKSHEET 

Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: Q 

~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, Ais = Area of associated internal standard 
Cx =Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard 10 Calibration Compound {Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date {Initial) ~CC} ~CC) 

1 ~\~ 12/lb ll~ A (1st IS) \. b~;,z. \·1'0~ \,-:J-eY 
coo~r s (2nd IS) \ -o~5B \·Ol~ \ · ot-z.., 
tJ\\~~~ ~€::7 (3nl IS) \. t 11a l·U-0 J.VJ-0 

I.Av\ (4th IS) t ·t ~c; I \· \'b? t·\~_3} 

DOP (5th IS) \. 08b'1. \·01{ \·01/ 
~ 'l-:t:I (6th IS) I·OoSV \·()5 B \--0~ 

UAIP+ \~llCoJt tv ~ (1st IS) ). G:,o(p~ \·ll'\5' \·io9.S" 

II Reported I Recalculated I 
II 

%0 
I 

%0 I 
S'· ~ >.~ 
7-,.? "']/.~ 

3-§ ~~s-
o.(p 0~ 
o. 9 b;l 
~.~ ~r-~ 

'5"-~ ~s lY lD\ so 5 (2nd IS) j, 0~1 '2- o. "112../ o.~1l.i 4·7 4.1 -1--
l~ 1~] tJ \).O';lY OD (3rd IS) _l·1,.l Cif \. 1-~\ 'O'"'S"' ~.s-

"'"' 
(4th IS) l· 1'-f ~<2( \·10~ \. \ "5 3·(, .3{, 

QPO (5th IS) 1·0?,0? J.O~~ \ ~ 0 ?7'1 0-~ o.Cf 
.t:r.r .(6th IS) O· t6~CJV \.0":\-0 t. "-=tv 1~~ Lfi t1 

3 .i.'lst.IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

_LSth IS_l 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: __ F:._~ / 
2nd reviewer: o~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

SampleiD: *-~ ~ 

Surrogate 
Spiked 

Nitrobenzene-d5 \0.0 
2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4, 6-Tribromophenol dl 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Sample ID: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Sample ID: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

~.4) s~ 
;.r7 ,,... 

f1l ·4 \0~ 

b.'b4 ~3 

4.S? ~6" 

J0·4 !Gq 

Percent 
Surrogate Recovery 

Found Reported 

-

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

~ 0 ,,... 
lO~ 

33 
1~ 

l 0~ 'l! 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LOG#: -31-f{O~/dct... VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: CJ0;:: 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \..<lob \0 '\\,0- L\0'1 loG,CP 

I I 
Spike Spike I I es II . 1 esc II 
Add,p conce~\f!on 

I II II Compound { \.\~ ~ ) { \A~ ) Percent Recove!I Percent Recove!I 

I [ I r.~ 1 r~n 1 rc: 1 rc:n .... _.. J;lo,.::ol,. - J;lo,.::olt" -
Phenol CJ.U ~0 !>\·* '3l.~ 2>'1 "!>, l.\-0 4\J 
N-Nitroso-di-n-propylamine ~1., ~q • .;- Cb~ !6, ~' -~' 
4-Chloro-3-methylohenol (p~. -r 6~. tO CC>\ i\ l~ ~ 
Acenaphthene ' 

) {:;1.6" 1'-\ .I (,~ Jo(, ~.:'3 't? 
Pentachlorophenol \{.o lJ \t,O ~£\.{, IS.r 5:?> 5~ 4..., '11 
Pyrene cjo tO 18 .fd 1~.1 ,Of '1, ~~ ,~ 

1 estl esc I 

RPD I 
- . 

~ 3 
~ ~ 

~ k 

~4 ;,~ 
,.,... \V 

. .--. t; 
~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% ofthe recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: £L__......--

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: cr 

(y~ N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AJ(IJ(V.)(DF)(2. 0) Example: 
(As)(RRF)(V0)(Vi)(%S) 

-rT Ax = Area of the characteristic ion (EICP) for the Sample J.D. l<:V;> ~" p- ~0~ £,~" 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 

(J.. J ( toao) internal standard c~.o} 
Is = Amount of internal standard added in nanograms (ng) Cone.= ~ *?&..\ "11'£J 
vo = Volume or weight of sample extract in milliliters (ml) or ""'->14-L\ ~ 1- ( \.~2-?'1-) (~) 

grams (g). 

VI = Volume of extract injected in microliters (ul) = 

vt = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. ~,. 4 ~~ \ t,; 
%S = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 37802F4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 13, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group {SDG): 460-125356-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-032-GW 460-125356-1 Water 12/13/16 
CFMW-034-GW 460-125356-2 Water 12/13/16 
CFMW-035-GW 460-125356-3 Water 12/13/16 
CFMW-040-GW 460-125356-4 Water 12/13/16 
CFMW-EB15-AQ 460-125356-6 Water 12/13/16 
CFMW-012a-GW 460-125356-7 Water 12/13/16 
CFMW-056-GW 460-125356-8 Water 12/13/16 
CFMW-020-GW 460-125356-9 Water 12/13/16 
CFMW-032-GWMS 460-125356-1 MS Water 12/13/16 
CFMW-032-GWDUP 460-125356-1 DUP Water 12/13/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB 15-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB 15-AQ 12/13/16 Calcium 298 ug/L CFMW-012a-GW 
Sodium 417 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-032-GWMS, no data were qualified for Sodium percent recoveries (0/oR) outside 
the QC limits since the parent sample results were greater than 4X the spike 
concentration. Relative percent differences (RPD) were within QC limits. 

4 
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VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries {o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-125356-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-125356-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-125356-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37802F4a 

SDG #: 460-125356-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: ·, \(,\\\,0 
Page:_lof.l_ 

Reviewer: ::::> ~ 
2nd Reviewer: C- r 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XI\/ 

Note: 

llalidaticn A[ea I I Comments 

Sample receipt/Technical holding times ~ '\2-\ \<s \\ ~ 
ICP/MS Tune ~ 
Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

Ov<=>r<>ll nf n<:>t<:> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

~ 
sw ~(_~"\ 
~ M.<S-=- (~ ~ }--.)~7~ 
~ \)CQ 

~ ~IR_-=:(_~ 

~ LC~ 
_.I 

}.._) 

~ 

~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

SB=Source blank 
OTHER: 

. h F d d" Samples appended wrt were analyze as rssolved. 

Client ID LabiD Matrix Date 

1 CFMW-032-GW 460-125356-1 Water 12/13/16 

2 CFMW-034-GW 460-125356-2 Water 12/13/16 

3 CFMW-035-GW 460-125356-3 Water 12/13/16 

4 CFMW-040-GW 460-125356-4 Water 12/13/16 

5 CFMW-EB 15-AQ 460-125356-6 Water 12/13/16 

6 CFMW-012a-GW 460-125356-7 Water 12/13/16 

7 CFMW-056-GW 460-125356-8 Water 12/13/16 

8 CFMW-020-GW 460-125356-9 Water 12/13/16 

9 CFMW-032-GWMS ~\\ 460-125356-1 MS Water 12/13/16 

10 CFMW-032-GWDUP '\.., 460-125356-1 DUP Water 12/13/16 

11 

12 

1~ 

I 

Notes: ____________________________________________________________________________________ ___ 
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VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 

Cooler temperature criteria was met. / 

II. /CP/MS Tune 
,...-

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 

Were %RSD of isotopes in the tuning solution :::;5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? 
/ 

Were the proper number of standards used? 
/ 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- r 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? J 

IV. Blanks 

Was a method blank associated with every sample in this SDG? ,;--

Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. ---
V. /CP Interference Check Sample 

Were ICP interference check samples performed daily? / 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ,:s 20% for 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

/ used for samples that were ,:s 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
__/ 

-Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) .....-
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_\ of Z.. 
Reviewer: ::S..Q 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125%.(200.8) r 
of the intensitv of the internal standard in the associated initial calibration? 

/ 

If the %Rs were outside the criteria was a reanalvsis oerformed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL / 
liCPV>1 OOX the MDUICP/MS)? 

Were all oercent differences l%Ds) < 10%? 
,.-

Was there evidence of negative interference? If yes, professional judgement will be .{ 

used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 

to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

/ 

Page:'t..ot'Z
Reviewer: _:s Q 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_i_otl_ 

Reviewer:~ 
2nd reviewer:__,~~--

All circled elements are applicable to each sample. 

S::~mniA ID M::~trix Taraet A ....... luf.ft ListlTAI \ 

\-8 w I(AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, zn)Mo, B, Sn, Ti, 
-~->->~ ./ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

& c:\-\o w 1\i, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Z~o, B, Sn, Ti, -AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

A 1<'1l' rsis u. ..J 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

r,t="AA AI ~h At::. R:::~ RP r.n r.:::~ r.r r.n r.,, J='p Ph Mn Mn Hn Ni K ~P An N:::~ Tl \1 7n Mn R ~n Ti 

Comments: Mercury by CV AA if performed 
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LDC #: 37802F4a 

METHOD: Trace Metals (EPA Method 200.71200.8) 

Blank units: -..,· _ 
Sampling date: 12/13/1 ... 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other: Associated Sam 

Blank ID Samole Identification 

5 Limit I No Qual. 

Ca 298 2980 

Na 417 4170 

6 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37802F4aFB.wpd 

Page:~of~ 
Reviewer:~~ 

2nd Reviewer: ~ 



LDC#: ~~~?.\~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard 10 

:J,L..~ 
\"~\¥:' 

~ 
~-:~\o 

(t:_~ 
1,.\'_1,~ 

Lc~ 
\~'--0' 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) f?~ :>k:>2~ ~\'- %~\'-- 'Z.\ -t:?-
'-.) .........., 

CVAA (Initial calibration) 
~ ~~%\p~'- s_~\'-- \~Cf~~ 

·~ "-,.,) "'-......> 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) f'.): 4-~:l~v~'- SDua.\'-...- <\~~~~ 
"-' "-.) 

CVAA (Contining calibration) 
~ ·~ 56'\\..):\\'- s ~\.'-.. q_~ ./?-----
-~ \,...) ~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

ReQcd:ed 

%R 

C{_\o(;\?-

\0aY.~ 

q~~~~ 

q&~""e 

I 

Page:~of__J_ 
Reviewer: -=:::\<Q 

2nd Reviewer: ~ 

Acceptable 
(YIN) 

0 
\ 

~ 
~ 

Comments: __________________________________________________________________________________________________________________ ___ 
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LDC #:3~~~~0, VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~of~ 
Reviewer: :S'SJ 

2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the fotlowing formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 1 00 
I 

Sample 10 

:s-L<':> ~'6 
\ '~'?:>~ 
LC.5-"J 
~"..~\ 

~~ 

'-{ '-~~ 
vu~ 
l..\'-~'6 
S:.~ 
~'-~ 

Where, I= Initial Sample Result (mg/L) 
SDR =Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS /I True I 0 I SOR (units) 
Type of Analysis Element (units) 

ICP interference check -z.__V'- 0.~ \ 9q\L, tvc \..:P\\ '---
~ ~ 

Laboratory control sample \j <9..6\uq_\'- (~~G.._\'-
~ '-...) 

Matrix spike 

8D 
(SSR-SR) 

~ :j'.c;. ~\ '-....... \vv~'-
'-...:> 

Duplicate £,a.. ~-\ 0~\'-- 2._ 4. \o '?\._v~ \ "-..., 
~ ~ 

ICP serial dilution ~\ ~~~~\_ .z_.?_\~ <->~"-.--

I eecalc••lated I 
I %RI RPO /%0 I 

~b~'/.,~ 

~~. ---;..'?.--

~B::/.,~ 

O:tY~~ 

l ~ ~1'-><V 

..... _. 

Acceptable 
%R/ RPO /%0 (YIN) 

~~-,<~ '-~ 
\ 

Q,__'\ ~~ 

"~--~~~ 

0~""/o~~ 

'(_~ O~Q -~ 
Comments: ______________________________________________________________________________________________________________ ___ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_l of_\ 
Reviewer: ~Q 

2nd reviewer:_-+6_..,......----

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
, N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
'yj N N/A Are all detection limits below the CRDL? 

Detected analyte results for ____ ( ___ \____J.'):..,_?z~_a....._;__ ________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Oil 

# 

(RD)(FV)(Dil) 
(ln. Vol.) 

Recalculation: 

R.aw data concentration ~~ -- \,, o ~ -z.._ . ~ '-
Fmal volume (ml) ~ - '- .:::>~ 
Initial volume (ml) or weight (G) <J ... \ _ 2-. 
Dilution factor ~ ~ -

Sample ID Analyte 

\ ~ 
~ CA. 

_s ~~ 
~ f=e__ 
s Po... 
G 2>A 
l l'\..\1'\. 
t!> ~ 

Reported Calculated 
Concentration Concentration Acceptable 

(v.a \\ J ( \.)::3_' \.._ } (Y/N} 

2\~ 7~ ~ 
~-eu &:sci::> \ 

l<::> ~'\-- lO ... '\' \ 
q~-~ q\o .. ~ --~ 
'-\\\ ~\\ ~ 
t~lo \. .. \o "-,_'\ 

\ ":;. L \o lx:;; .. ·\Q \ 
~\\0 Col~ l 

Note: _____________________________________________ _ 

RECALC.4SW 



LDC Report# 37802F6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 12, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125356-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-032-GW 460-125356-1 Water 12/13/16 
CFMW-034-GW 460-125356-2 Water 12/13/16 
CFMW-035-GW 460-125356-3 Water 12/13/16 
CFMW-040-GW 460-125356-4 Water 12/13/16 
CFMW-EB 15-AQ 460-125356-6 Water 12/13/16 
CFMW-012a-GW 460-125356-7 Water 12/13/16 
CFMW-056-GW 460-125356-8 Water 12/13/16 
CFMW-020-GW 460-125356-9 Water 12/13/16 
CFMW-032-GWMS 460-125356-1 MS Water 12/13/16 
CFMW-032-GWMSD 460-125356-1 MSD Water 12/13/16 
CFMW-032-GWDUP 460-125356-1 DUP Water 12/13/16 
CFMW-034-GWMS 460-125356-2MS Water 12/13/16 
CFMW-034-GWMSD 460-125356-2MSD Water 12/13/16 
CFMW-035-GWMS 460-125356-3MS Water 12/13/16 
CFMW-035-GWMSD 460-125356-3MSD Water 12/13/16 
CFMW-020-GWMS 460-125356-9MS Water 12/13/16 
CFMW-020-GWMSD 460-125356-9MSD Water 12/13/16 
CFMW-020-GWDUP 460-125356-9DUP Water 12/13/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB 15-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R} MSD (%R} 
(Associated Samples} Analyte (Limits) (Limits) Flag AorP 

CFMW-032-GWMS/MSD Ammonia 112 (90-110) - NA -
(CFMW-032-GW 
CFMW-034-GW 
CFMW-035-GW 
CFMW-040-GW 
CFMW-012a-GW 
CFMW-056-GW 
CFMW-020-GW) 

CFMW-035-GWMS/MSD Nitrate/Nitrite as N 73 (90-11 0) 74 (90-110) J- (all detects) A 
(CFMW-032-GW UJ (all non-detects) 
CFMW-034-GW 
CFMW-035-GW 
CFMW-040-GW 
CFMW-012a-GW 
CFMW-056-GW 
CFMW-020-GW) 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37802F6_RA4.DOC 



Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-020-GWMS/MSD Chloride 56 (90-11 0) 54 (90-110) J- (all detects) A 
(CFMW-056-GW) 

CFMW-020-GWMS/MSD Sulfate 79 (90-110) 71 (90-11 0) J- (all detects) A 
(CFMW-032-GW UJ (all non-detects) 
CFMW-034-GW Orthophosphate as P 69 (90-110) 74 (90-110) J- (all detects) 
CFMW-035-GW UJ (all non-detects) 
CFMW-040-GW 
CFMW-012a-GW 
CFMW-056-GW 
CFMW-020-GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in seven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-125356-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFMW-032-GW Nitrate/Nitrite as N J- (all detects) A Matrix spike/Matrix spike 
CFMW-034-GW UJ (all non-detects) duplicate (%R) 
CFMW-035-GW 
CFMW-040-GW 
CFMW-012a-GW 
CFMW-056-GW 
CFMW-020-GW 

CFMW-056-GW Chloride J- (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

CFMW-032-GW Sulfate J- (all detects) A Matrix spike/Matrix spike 
CFMW-034-GW UJ (all non-detects) duplicate (%R) 
CFMW-035-GW Orthophosphate as P J- (all detects) 
CFMW-040-GW UJ (all non-detects) 
CFMW-012a-GW 
CFMW-056-GW 
CFMW-020-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-125356-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-125356-1 

No Sample Data Qualified in this SDG 

6 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37802F6_RA4.DOC 



LDC #: 37802F6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-125356-1 Level IV 
Laboratory: Test America. Inc. 

Date~\' ~\'l 
Page:_lofZ

Reviewer: ~~ 
2nd Reviewer: o---=:= 

METHOD: (Analyte) Alkalinity (SM23208). Ammonialf(EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitr1te-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM25400) c;._ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

XI ()\/l::>r!lll nf rl!:!t!l 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-032-GW 

CFMW-034-GW 

CFMW-035-GW 

CFMW-040-GW 

CFMW-EB 15-AQ 

CFMW-012a-GW 

CFMW-056-GW 

CFMW-020-GW 

CFMW-032-GWMS 

CFMW-032-GWMSD 

CFMW-032-GWDUP 

CFMW-034-GWMS 

CFMW-034-GWMSD 

CFMW-035-GWMS 

CFMW-035-GWMSD 

CFMW-020-GWMS 

I I Ccmmeots 

~ \2\~\~ 
A 
~ 
P\ 
w~ £.~~c.~) 
5w ~">-=-Q_~~ -o~~Gv..) MS\'t)(~~- ~~ -~\'Z.SAb-" 
~ \>·J? 
~ \,c~v~~ 

0 
'P< 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

\l o\:OS \:-\ S. ~ 

t-J~~ 

~ 

'~s 
~ 

~ 
~~.:z .... 
~ 

Dt~ ~-0 
\ 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-125356-1 

460-125356-2 

460-125356-3 

460-125356-4 

460-125356-6 

460-125356-7 

460-125356-8 

460-125356-9 

460-125356-1 MS 

460-125356-1 MSD 

460-125356-1 DUP 

460-125356-2MS 

460-125356-2MSD 

460-125356-3MS 

460-125356-3MS D 

460-125356-9MS 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

Water 12/13/16 

/ 

L:\Roux Associates\Columbia Falls\37802F6Wwpd 1 

I 



LDC #: 37802F6 

SDG #: 460-125356-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: \ \h\ \\ 
Page: ·2-of 'Z.. 

Reviewer: ~C) 
2nd Reviewer: s ~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

Client 10 LabiD Matrix Date 

17 CFMW-020-GWMSD tl:o~ y,o.o 460-125356-9MSD Water 12/13/16 

18 CFMW-020-GWDUP J./ ~ 460-125356-9DUP Water 12/13/16 

19 

20 

21 

22 

I?~ 

Notes: ____________________________________________________________________________ _ 

L:\Roux Associates\Columbia Falls\37802F6W.wpd 2 



LDC #: bt?§L.\=-)9 VALIDATION FINDINGS CHECKLIST 

Method:Jnorganics (EPA Method\~ (~-c) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 

II. Calibration 

Were all instruments calibrated daily, each set-up time? (""" 

Were the proper number of standards used? / 

Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) / 

Were balance checks performed as required? (level IV only) / 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .:s. 20% for 
waters and .:s. 35% for soil samples? A control limit of .:s. CRDL(.:s. 2X CRDL for soil) / was used for samples that were .:S. 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? ----Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

,.., 

-

Page:_lofC 
Reviewer: 3-/ 

2nd ReviewerQ 

Findings/Comments 



LDC#:::S~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. 
,.... 

WETC-EPA_2010.wpd version 1.0 

NA 

..,...,. 

Page:£ofC. 
Reviewer:~/ 

2nd Reviewer:---cr===:=-

Findings/Comments 



LDC #: '~-~'-f' VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample . 

~ . I ID - - .... ..II. 

Page:_1_of_1_ 

Reviewer: J~ 
2nd reviewer:__..~'"-'----

-· 
\-'\ ,6-& QH tf'o~fciVF\~'oJ ~ofu-P~X1ktN¥Hl TKN TOC Cr6+ CI04 (:~o-..~~~~ ~ 

"-.,..../" \....../ ............ ~ '---"" ..........__... '--' -'--""' ......... _./-

pH TD8 Cl F NO~ H02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

s pH TD8 Bfi) {o3j Nb,lo!cP-PS} A1¥~~~TKN roc Cr6+ CI04 ~fu~~ 
l.../ '-- ~.....___....... '-"""'" ..._......'--"""' 

pH TD8 Cl F N 0 2 804 O-P04 Alk CN NH3 TKN TOC Cr6+ Cl04 

{):_,, 5-\ -\ \) pH TD8 Cl F N03 N02 804 O-P04 Alk cN/NHJ TKN TOC Cr6+ CI04 
.............. 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH~ TKN TOC Cr6+ Cl04 

[2~: \\ pH fos~CI F N03 NO? 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 ....__..... 
p_H TD8 Cl F NO~ N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

fJc_,7_-\~ pH TD8 Cl F NO~ N02 804 O-P04 Alk~~ NH3 TKN TOC Cr6+ CI04 
............. 

pH TD8 Cl F NO~ N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

(}C\\\-\S pH TD8 Cl FiNO:\ Nc),)8o4 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F ~v3 .~ 8~ 0-P.-O.t Alk CN NH3 TKN TOC Cr6+ CI04 

/)L; 1~\~ pH TD8 /c:t~·) N03 NO? (8o~6-P<5:)Aik CN NH3 TKN TOC Cr6+ CI04 
~ ~~ 

pH TD8 Cl F N03 NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

~H TD8 Cl F NO~ N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 0-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH~ TKN TOC Cr6+ Cl04 

pH TD8 Cl F N03 NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

~H TD8 Cl F NO~ N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ Cl04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

nl-i TDS r.l I= N() N() ~() ()_p() Alk r.l\l NH TKN Tnr. r.rR+ ~10 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 37802F6 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

P)tase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? 

Page:lof \_ 

Reviewer: 3S2 
2nd Reviewer: ~ 

~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
/ of 4 or more, no action was taken. 
N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 
VEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

- -

MS MSD 
:H M~/M~n In M~triY dn~lutA 0/,.., 0/,.., ~Pn II imitc::\ A _. ... n, ,..,, 

9/10 w NH3 112 (90-110} 1-4, 6-8 J+det/A (nd) 

14/15 w N03/N02-N 73 (90-110} 74 (90-110} 1-4, 6-8 J-/UJ/A (det/nd} 

16/17 w Cl 56 (90-110} 54 (90-110} 7 J-/UJ/A (det) 

804 79 (90-110) 71 (90-110) 1-4, 6-8 J-/UJ/A (det) 
OP04-P 69 (90-110) 74 (90-110) 1-4, 6-8 

~-·-···-

Comments: EB not associated 

37802F6.wpd 



LDC #: ~""1~-~C,O Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:~ of~ 
Reviewer: 0S? 

2nd Reviewer:_ c.____ 
Method: lnorganics, Method See Cover 

\.) o-y ,._;-cz .. :-t-.J . 
The correlation coefficient (r) for the calibration of __ was recalculated.Calibration date: \~~\\\a 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

~~ \~'--00 
Calibration verification 

~ lo'._\ol 
Calibration verification 

-:j:..C'-,J \S'-oD 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

~0~\v0z~ s3 

s4 

s5 

s6 

~~? 
~ 

·?-<-0~ 'fvb. \\.. 
\.J 

~ O~US~L 

t->O _!;.. ( r-.:>Oz-t--) ( .. o\'6~'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r or .-2 r or .-2 (Y/N) 

0.0 0 

0.1 836864 0.9994 0.9994 

0.5 4026010 ··~ 
1 7470695 

1.5 10766541 

2 14194125 

-v~ 
\ \:.:>~ /.\?-- ~ 1- -t"'l './'•"t.a..,_ \ '- \O~f.~ 

·..___,) 

\) _(.;~\_.. l~-i-<:!.- \C)~7we...... \ 

\~\---- l~~/.( (~(_'/.~ 1 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results··------------------------------------------------



LDC#: ~~~~(.p VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~of_i_ 
Reviewer: ~ 'C:J 

2nd Reviewer: ~ 

METHOD: lnorganics, Method ~ ~s-

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

Sample 10 Type of Analysis 

\.,L-S Laboratory control sample 

~l\'~'' 

\-AS Matrix spike sample 

\~'~0\ 

vu\> Duplicate sample 

\ \'v~'+ 

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True/ 0 
(units) 

09D~-? '20~~'-l~ '- ~~'-
(SSR-SR) 

~~::, \\ \ \au~<...- ~~~'-

-cv~ b"O ~'- ~~'-

I eecalc111ated 

II 
eeectted 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

\0'::::. 7 -~ \-oso;:..~ ~ 

( \ 7_ ~, .\!---- \\7- '(_e-. 

4°/. ~<Xv ~~foR\) '-¥ 

Comments:--------------------------------------------------~-------------------------------------------------------------

TOTCLC.6 



LDC#~(i5::2--~<o VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ~-~C 

Page:___S:_of~ 
Reviewer: -~s::> 

2nd reviewer:~ 

p ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 

N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ---.lc--{(;!_--=;,_~--L.---SQ"==-_----l'\:-' _______ reported with a positive detect were 
recalculated and verified using the followi~uat1on: 
Concentration= -~ - (-fo ~<6,~~ J '-'-\ "\ Recalculation: \J,.:O~cy~~ [- C-~~~ ,~--z_~"\ 

, ) ') \€X:;;C>v'd 

2,<c2U. '-\ - ~ '-'. "'\._ \ <- ( ~ 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample JD Analyte (....:A\\_) ( lJ~ \. \..._) (YIN) 

\ c.~ I:SL ts"? 
z_ \-.:~r~~i t-JO--z.:.- 0 \<>~ ta~:;o -~ 

s ~~ G'-toae5b 6~-oo::::;,o 

~ 1\\~x~t--u <Z~~ rz._~~ 

~ \\::)<-:, ~ ~~~'-- ·~"'~~~\\._ 
'I \<)S \\ \~ ~\\.__ \\,~~\'-
6 st)~ ~~[O \J S\lG ~ 

Note: __________________________________________ ___ 

RECALC.6 



LDC #: '3 t8 OJ) EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by ~J\ 

EDD Process Comments/ Action 

I. EDD 

Ia. -All methods 

lb. -All samples present/match 

I c. 

II. 

Ila. 

lib. 

II c. 

III. Reasonableness Checks 

Ilia. - Do all qualified ND results have ND qualifier (e.g. \I 
UJ)? 

IIIb. - Do all qualified detect results have detect qualifier 'I 
Ill c. - If reason codes are used, do all qualified results have tJ/A reason code field ated, and vice versa? 

III d. -Does the detect flag require changing for blank ·'f I \.l 
ifier? If so, are all U results marked ND? 

III e. -Do blank concentrations in report match EDD where ''\ 
data was due to blank contamination? 

Ill f. -Were any results reported above calibration range? If ~/\( so, were results qualified appropriately? 

Illg. -Is the readme complete? If applicable, were edits or i discrepancies listed in the readme? 

Date:~1 
Page:_l of~ 

JJ:) 

Notes: _________ *~s~e£e~dwis~c~rea0~a~n~cy~sh~e~e~t ____________________________________________________________________________________ __ 

EDD Populatoin Checklist (word).docx 



The attached zipped file contains seven files: 

File 
1) Readme_ ColumbiaFalls _ 011717 .doc 

2) 460-124871-1_TestResultsQC_ vl.xlsx 
460-124977 -1_ TestResultsQC _ v 1.xlsx 
460-1251 05-1_ TestResultsQC _ v1.xlsx 
460-125196-1_ TestResultsQC _ v 1.xlsx 
460-125342-1_ TestResultsQC _ v1.xlsx 
460-125356-1_ TestResultsQC _ v1.xlsx 

Format 
MS Word 2003 

MS Excel 2003 

Description 
A "Readme" file (this document). 

A spreadsheet for the following SDG(s): 
460-124871-1 37802A 
460-124977-1 37802B 
460-125105-1 37802C 
460-125196-1 37802D 
460-125342-1 37802E 
460-125356-1 37802F 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during 
EDD population of validation qualifiers. A 100% verification of the EDD was not performed. 

Please contact Christina Rink at (760) 827-1100 if you have any questions regarding this electronic data submittal. 
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???

LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Roux Associates, INC January 24, 2017
209 Shafter Street
Islandia, New York 11749
Attn: Mr. Michael Ritorto

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation

Dear Mr. Ritorto

Enclosed are the final validation reports for the fractions listed below. These SDGs were received
on January 3, 2017. Attachment 1 is a summary of the samples that were reviewed for each
analysis.

LDC Project #37837:

SDG # Fraction

460-125477-1, 460-125567-1
460-125644-1, 460-125747-1
460-125810-1

Volatiles, Semivolatiles, Metals, Wet Chemistry

The data validation was performed under Stage 4 guidelines. The analyses were validated using
the following documents, as applicable to each method:

! Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls Aluminum
Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead County, Montana,
November 2015

  
! USEPA, National Functional Guidelines for Superfund Organic Methods Data

Review, August 2014

! USEPA, National Functional Guidelines for Inorganic Superfund Data Review,
August 2014

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January
1995; update III, December 1996; update IIIA, April 1998; IIIB, November 2004;
update IV, February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
Project Manager/Chemist



Shaded cells indicate Level IV validation (all other cells are Level III validation). These sample counts do not include MS/MSD, and DUPs L:\Roux Associates\Columbia Falls\37837ST.wpd

Level IV 6,770 pages-DL Attachment 1

         EDD LDC #37837 (Roux Associates, Inc.- Islandia, NY / Columbia Falls Aluminum Company, Columbia Falls, Montana)

LDC SDG#

DATE

REC'D

(3)

DATE

DUE

VOA

(8260B)

SVOA

(8270D)

Metals

(6020A

/7470A)

D.Metals

(6020A

/7470A)

Alk.

(2320B)
3NH -N

(350.1)

Cl,F

4SO

(300.0)

CN-

(335.4)

Hard.

(2340C)

3NO /

2NO -N

(353.2)
4O-PO

(9056A)

TDS

(2540C)

TSS

(2540D)

  Matrix: W ater/Soil W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 460-125477-1 01/03/17 01/24/17 7 0 6 0 1 0 9 0 10 0 10 0 10 0 10 0 10 0 10 0 10 0 9 0 9 0

B 460-125567-1 01/03/17 01/24/17 9 0 8 0 1 0 9 0 10 0 10 0 10 0 10 0 10 0 10 0 10 0 9 0 9 0

C 460-125644-1 01/03/17 01/24/17 2 0 1 0 1 0 5 0 6 0 6 0 6 0 6 0 6 0 6 0 6 0 5 0 5 0

D 460-125747-1 01/03/17 01/24/17 3 0 2 0 1 0 4 0 5 0 5 0 5 0 5 0 5 0 5 0 5 0 4 0 4 0

E 460-125810-1 01/03/17 01/24/17 - - - - 2 0 - - 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0

Total T/CR 21 0 17 0 6 0 27 0 33 0 33 0 33 0 33 0 33 0 33 0 33 0 29 0 29 0 0 0 0 0 0 0 0 360



LDC Report# 37837 A 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 18, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125477-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-021-GW 460-125477-1 Water 12/14/16 
CFMW-029-GW 460-125477-2 Water 12/14/16 
CFMW-027 -GW 460-1254 77-3 Water 12/14/16 
CFMW-012-GW 460-1254 77-4 Water 12/14/16 
CFMW-043-GW 460-1254 77-5 Water 12/14/16 
Trip Blank 460-1254 77-6 Water 12/14/16 
CFMW-045-GW 460-125477-11 Water 12/14/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All" ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 15.0°/o for each 
individual compound and less than or equal to 30.0°/o for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

11/29/16 Bromomethane 50.7 All samples in SDG 460-125477-1 NA -
(ICV-13) Chloroethane 34.9 

11/29/16 Methyl acetate 21.5 All samples in SDG 460-125477-1 UJ (all non-detects) A 
(ICV-13) 1 ,2-Dibromo-3-chloropropane 23.6 UJ (all non-detects) 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (o/oD) were less than or equal to 20.0%> for all compounds with 
the following exceptions: 

4 
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Associated 
Date Compound %0 Samples Flag A orP 

12/21/16 Chloroethane 36.3 CFMW-021-GW NA -
(09:46) CFMW-029-GW 

CFMW-027 -GW 
CFMW-043-GW 
Trip Blank 
CFMW-045-GW 

12/21/16 Trichlorofluoromethane 26.0 CFMW-021-GW J- (all detects) A 
(09:46) CFMW-029-GW UJ (all non-detects) 

Acetone 22.3 CFMW-027 -GW J- (all detects) 
CFMW-043-GW UJ (all non-detects) 
Trip Blank 
CFMW-045-GW 

12/21/16 Bromomethane 63.5 CFMW-012-GW NA -
(22:37) Chloroethane 96.6 

12/21/16 Trichlorofluoromethane 20.2 CFMW-012-GW UJ (all non-detects) A 
(22:37) Methyl acetate 21.9 UJ (all non-detects) 

1 ,2-Dibromo-3-chloropropane 27.6 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits with the following exceptions: 
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LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag AorP 

LCS/D 460-411091 Trichlorofluoromethane 62 (71-143) 54 (71-143) UJ (all non-detects) p 
(CFMW-021-GW 
CFMW-029-GW 
CFMW-027 -GW 
CFMW-043-GW 
Trip Blank 
CFMW-045-GW) 

LCS/D 460-411230 Chloroethane 180 (52-150) 170 (52-150) NA -
(CFMW-029-GW) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration °/oD and LCS/LCSD o/oR, data were qualified as 
estimated in seven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-125477-1 

I Samele I Compound I Flaa I A orP 

CFMW-021-GW Methyl acetate UJ (all non-detects) A 
CFMW-029-GW 1 ,2-0ibromo-3-chloropropane UJ (all non-detects) 
CFMW-027 -GW 
CFMW-012-GW 
CFMW-043-GW 
Trip Blank 
CFMW-045-GW 

CFMW-021-GW Trichlorofluoromethane J- (all detects) A 
CFMW-029-GW UJ (all non-detects) 
CFMW-027 -GW Acetone J- (all detects) 
CFMW-043-GW UJ (all non-detects) 
Trip Blank 
CFMW-045-GW 

CFMW-012-GW Trichlorofluoromethane UJ (all non-detects) A 
Methyl acetate UJ (all non-detects) 
1 ,2-0ibromo-3-chloropropane UJ (all non-detects) 

CFMW-021-GW Trichlorofluoromethane UJ (all non-detects) p 
CFMW-029-GW 
CFMW-027-GW 
CFMW-043-GW 
Trip Blank 
CFMW-045-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration 
verification (%0) 

Continuing calibration 
(%0) 

Continuing calibration 
(%0) 

Laboratory control samples 
(%R) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-125477-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-125477-1 

No Sample Data Qualified in this SDG 
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LDC#: 37837A1 VALIDATION COMPLETENESS WORKSHEET Date: tj?J7 
Page:_/ of_/ 

Reviewer:~ 
2nd Reviewer:__f;h_ 

SDG #: 460-125477-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

.XIV. 

XV. 

Note: 

- I 
1 - l 2 

r- I 3 

~7--
51 
tr 
~, 

8 

lo 

I ~alidatiao A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-021-GW 

CFMW-029-GW 

CFMW-027 -GW 

CFMW-012-GW 

CFMW-043-GW 

Trip Blank 

CFMW-045-GW 

Notes: 

I I 
~ !A. 

f"1 ~ 

A ~J5V< 11/tl ~9 
..svJ 

6 

A 
f1 

Tlb ~ -
A 
N (!_._5. 

~vJ t-{!.--> lO 
N 
A 

A. 

A 
A 
/A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 
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Cammeots 

~ \~ J~o 

' 
, 

l.,t:J ~ 

D =Duplicate 
TB = Trip blank 

(y 

~\..-

EB = Equipment blank 

LabiD 

460-125477-1 

460-125477-2 

460-125477-3 

460-1254 77-4 

460-1254 77-5 

460-1254 77-6 

460-125477-11 

'c-i ~"ZD 

~ ~,;) 

SB=Source blank 
OTHER: . 

Matrix Date 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%D) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ~ 
0.05? 

Was a labo blank associated with 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation leteness worksheet. 

Level IV checklist_8260B_rev01.wpd 
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Reviewer: r -1 
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LDC #: ?2 1 ~? 1 A ~ VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD ana of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be acce le. 

Level IV checklist_8260B_rev01.wpd 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 

A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1, 1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene ODD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol D1. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1.Freon11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1 ,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

I 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1, 1 ,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene vvw. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1, 2,3-Trichloropropane XXX. Di-isopropyl ether XXXX.. cis-1, 4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 
: 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list.wpd 



LDC#: o7~ o7A- J 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

Qase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 

. N )N/A -- . .. .. - -- ......... -· ·- . . . ._.. -· .. -· ·- . . -· - , __ . 
Finding %0 

# Date Standard ID Com_Q_ound (Limit: <20.0%) Associated Samples 

-+ \\h-'1\\t.o \e!.V- \:? e S0-7 A\' 
4-

I 

0 34·9 
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Reviewer: FT 
2nd Reviewer: ~ 

Qualifications 
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Loc #: a 1 gt 3 7,q j 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y ~ N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
~N. N/A 
Y (NMIA 

Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Were all %0 and RRFs within the validation criteria of ~20 %0 and ~0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

t 
\ -1.. '"" 1 ~ CCA/1~- P2l '\l- l p ~(,. ·3 \-\7 3 ~-;p7_l_ 

-
DC\ 4" \<.K ~-~. CJ Me, 't(pO ... ~ ll t1~ ) 
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LDC#: 8lff'37~/ 

METHOD: ~- HPLC 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples {LCS) 

I / 
Page:_of_ 

Reviewer: FT 
2nd Reviewer:~ 

~~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Were a laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) analyzed for each matrix in this SDG? 
~ Were the LCS percent recoveries (%R) and relative percent differences (RPD) within the QC limits? 

evel IV/0 Only 
,...,.. . . N/A Was an LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 

LCS LCSD 
# LCS/LCSD ID Compound %RJLimits) %R {Limits) RPD {Limits) Associated Samples Qualifications 

t~ID L\-bO- \<\<- lP'2.. <11-1'4~> 54 e-n-\~":\ ( ) \-P:; ~-v7, .f/lA-l Jf> tJ~ 

~ \ l 0~' 
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( 
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LDC#: ?!.2% d?rJ / 

METHOD: GCMS 8260 8 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ /at / 
Reviewer: FT 

2nd Reviewer: k..K 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

-

Reported 

# Standard ID Date Compound (RRF 20/1 00/400 std) 

I CAL 11/29/2016 F 0.8072 

GCMS13 c 0.2985 

cc 1.6163 

JJJ 1.4631 

Where: 

Recalculated 

(RRF 20/1 00/400 std) 

0.8072 

0.2985 

1.6163 

1.4631 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.8610 0.8610 8.5 

0.3025 0.3025 5.7 

1.6134 1.6134 7.3 

1.4492 1.4492 5.8 

-

Recalculated 

%RSD 

8.5 

5.7 

7.3 

5.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC#: 37g'67,4/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: /£.¥= 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(C,s)/(A,s)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~= Area of compound, A,s =Area of associated internal standard 
Cx = Concentration of compound, C,s::; Concentration of internal standard 

i Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standard) (initial) (CC) (CC) 

1 c_tt.V \ '2./l-t(\t, r- (IS1) o.,&tclO (). (p(o c:::ro b. C.,.l..,_D 
0 t4ld e.. (IS2) o.~o~ 0.~4~ O.Z..~af~ 

~ (IS3) \.t:,\34- t.~s;- ,. t,oqG"" 

.Jjj (IS4l \. 4Lt, V" I· 4S~ '. ~'B'"-1 
fiS5) 

2 Q._(!) v \~f,.t)\\e~ r (IS1) 0.115~ 0.11~.P 

OZ...'). 'b/ c.... (IS2) 0 ·?4~4 o,z~~&.J 

(...{../ (IS3) ( .~01 l.(c,o7 
~j (IS4) \I/ 1· '-\•·ltJ ,.Lf.'fl, 

(ISS} 

3 

1

4

1 I I IE31 l 

CON CAL 41S. WPD 

Reported Recalculated 
%0 %0 

"2--:1'. ~ ~t-,.? 

f.t:,.O (., 0 

z....~ ;.t.'9 .,_,, 1-·7 

Jo.o }0. 0 

-z..u ~·0 
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LDC #: 3 7 K 3 7 ,c} J VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer:-~\L....:...Fn---

--.!..~--

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane Sl?-0 
1,2-Dichloroethane-d4 

Toluene-dB I 
Bromofluorobenzene Jt 

5 I ID ampe 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sampie -

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sampe 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichforoethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID ampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromotluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

q;.~ OJ'Y 

LIS'·t 
,, 

~(,. ~ ~y 

"'~·* ~Cf 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

9).-- 0 

9\ 
Of" 
~~ • 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LOG#: ~7 g'G 7.4 I 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS 10: lL-~ *"'b- ~ \\ :;1~Q 

I 11- Spl~e-- - .. ~-- Spiked Sample I I cs II n I cso lr I CSll cso I 
Added Concentr tion 

Compound ... ( ~~ J k ) ( \A I Percent Recovery II Percent Recovery . ][ RPD I 

l(S11ii:~)l~~~t~~1~_ff~ii~r4~~~~~R~?.~~~~~~~i,}l~:~i!~~: \J . I ~~~-~·-~1 1'4"1":~'!1~~.1 LCS I LCSD II LCS r LCSD I Reported I Recalc. Reported I Recalc. I Reported Recalculated II 

1, 1-Dichloroethene 1-.C!. tJ "Z..O. D II -zo .t\. \G\·0 tO -z,.. JO~ ~s- ~-;-

' 7 
Trich loroethene J£,~ 1 f(), ')...- ct~ <=t'L 9'. 4l 

Benzene l~.-, \~.e ~~ 94 ~OJ '[\ 

Toluene 2..0.0 \~·.; JOl] \0 v _jJ_ 97 7-- 7r 
tJ 

Chlorobenzene 0 
~ 

~f) '1fJ -\ot.~ 9f1 c;v ~ ·II )~.tR._ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: o7lf37~; Page:_1_of_1_ 
Reviewer: FT 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

2nd reviewer: ~ 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 
/--'----+-='--'-'N::...:../A-=- Were all reported results recalculated and verified for all level IV samples? 

~:..;....;._..:....;N;.;...:./A....:... Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (8x}(I.)(DF} Example: 
(A;.)(RRF)(V0 )(%S) -

Ax = Area of the characteristic ion (EICP) for the Sample I.D. *' t:' 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

( 5"t),O) 
I. = Amount of internal standard added in nanograms Cone.= I~ 1~ 

(ng) 
lP 5 7 oo "- l o ,'1.-e,os-) 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

~~ Df = Dilution factor. o .§I vt1 
%S = Percent solids, applicable to soils and solid matrices 

only. 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.1.wpd 



LDC Report# 37837 A2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 18, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125477-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-021-GW 460-125477-1 Water 12/14/16 
CFMW-029-GW 460-1254 77-2 Water 12/14/16 
CFMW-027 -GW 460-1254 77-3 Water 12/14/16 
CFMW-012-GW 460-1254 77-4 Water 12/14/16 
CFMW-043-GW 460-1254 77-5 Water 12/14/16 
CFMW-045-GW 460-125477-11 Water 12/14/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 20.0o/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination(~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0%> for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

12/17/16 Bis(2-chloroethyl) ether 21.9 All samples in SDG UJ (all non-detects) A 
(01 :54) Acenaphthene 30.4 460-125477-1 UJ (all non-detects) 

Pentachlorophenol 23.1 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

Associated 
LCSID Compound %R (Limits) Samples Flag AorP 

LCS 460-41 0062 1 ,4-Dioxane 22 (25-66) All samples in SDG UJ (all non-detects) p 
Acenaphthene 56 (58-107) 460-125477-1 UJ (all non-detects) 
Bis(2-chloroethyl) ether 57 (63-106) UJ (all non-detects) 
N-Nitrosodiphenylamine 67 (69-118) UJ (all non-detects) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

5 
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XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0 and LCS 0/oR, data were qualified as estimated in six 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-125477-1 

I Sam~le I Com~ound I Flag I AorP 

CFMW-021-GW Bis(2-chloroethyl) ether UJ (all non-detects) A 
CFMW-029-GW Acenaphthene UJ (all non-detects) 
CFMW-027 -GW Pentachlorophenol UJ (all non-detects) 
CFMW-012-GW 
CFMW-043-GW 
CFMW-045-GW 

CFMW-021-GW 1 ,4-Dioxane UJ (all non-detects) p 
CFMW-029-GW Acenaphthene UJ (all non-detects) 
CFMW-027 -GW Bis(2-chloroethyl) ether UJ (all non-detects) 
CFMW-012-GW N-Nitrosodiphenylamine UJ (all non-detects) 
CFMW-043-GW 
CFMW-045-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Laboratory control samples 
(%R) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-125477-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-125477-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37837 A2a 

SDG #: 460-125477-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: I /r-/;? 
Page:_i__of_l 

Reviewer: r? 
2nd Reviewer: ¥1:7 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 
~ 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

l1n 

I llalidaticc Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-021-GW 

CFMW-029-GW 

CFMW-027 -GW 

CFMW-012-GW 

CFMW-043-GW 

CFMW-045-GW 

Notes: 

I I Ccmmects 

A1A. 

A 
D-Jb ~~o ~~v b.- UJ . ';..- \Q..i ~?>D 

~vJ 

A 
tJ 

A 
tJ c,<? 

~ \...c_..;~ 

N 
A 
b-
~ 

A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

I I 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-125477-1 

460-1254 77-2 

460-125477-3 

460-125477-4 

460-1254 77-5 

460-125477-11 

~ .=2iJ 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

I I 

L:\Roux Associates\Columbia Falls\37837 A2aW.wpd 1 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles PA SW 846 Method 82700 

Did the lab 

Were all percent relative standard deviations (%RSD) ,:::. 20% and relative response 
factors within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
acc~ep1tar1ce criteria of> 0.990? 

Was a blank associated with in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation ess works 

Level IV Checklist_8270D_rev01.wpd 

Page:_f_ot_;?.
Reviewer: F7 

2nd Reviewer: JLil.:-



LDC #: 1J 1 ctJ7:>] I\~ VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD an 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be le. 

Level IV Checklist_8270D_rev01.wpd 
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Reviewer: tzl? 
2nd Reviewer: ~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
------ -

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-Dichlorobenzene DD. Acenaphthylene DDD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene u:.. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene U UU. Benzo(b )thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VVV. Benzonaphthothiophene WW. 1,2,4,5 -Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnpphthalene YYYY. Y1. I 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene zzzz. Z1. 
I 

COMPNDL_SVOA long list.wpd 



LDC#: 378~ 7A2o.... 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

YN N/A • ·-·- 1"""'-·--··· -···-·-··--- ,, ..... -, -··- ·-·-···- ·--1"""'-··-- ·--·-·- \" '"'"I ••••••••• ···-···-- -···-··- ·-· -•• ---- -··- -· --...., • 

Y(N N/A Were all %0 and RRFs within the validation criteria of ~20 %0 and >0.05 RRF? -
Finding %0 Finding RRF 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

- tl. 1 nh~ <!...€!AI O(o - M2. ~ lt:, ~ ca 1? 2\.Cif A\) 
- D\sy 6.C::l ~o.ti 1 
- T\ ;2.:~, ' 1 

CONCAL.wpd 
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Reviewer: FT 

2nd Reviewer: I [K. 

Qualifications~ 
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LDC#: o7B ~7A2o_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

/P~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries {0/oR) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD 10 Compound %R(Limitsl %RJLimits) RPD (Limits) Associated Samples 

\-C..b &.\l.oO- I.l!.l '-2-- ( 'S- "(.,) ( ) ( ) A\\ 
4 \ ooep.,.... ~C:t 5t, ( ~ -J07 ( ) ( ) 

e Sf ( {p3-jO(D ( ) ( ) 

Q& (p! ( t-:,4-\lf> ( ) ( ) , 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ' ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) __(_ ) ( ) 

LCSLCSD.wpd 
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Reviewer: FT 
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LDC #: ~ 7 B "37 A~ct.. 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: /of / 

Reviewer: FT 

2nd Reviewer: K& 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

-

Calibration 

# Standard ID Date Compound 

I CAL 12/13/2016 A 

gcms6 s 
GG 

uu 
DDD 

Ill 

Where: 

Reported Recalculated 

(RRF10 std) (RRF10 std) 

1.6862 1.6862 

0.9080 0.9080 

1.4750 1.4750 

0.9379 0.9379 

0.9307 0.9307 

0.9887 0.9887 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

- -

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.8237 1.8237 18.4 

1.0152 1.0152 20.0 

1.5349 1.5349 6.2 

0.9826 0.9826 11.7 

0.9364 0.9364 11.2 

0.9969 0.9969 6.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

18.4 

20.0 

6.2 

11.7 

11.2 

6.8 



LDC#: 37 8?>7Ad.-~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: }( I'C 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

---------- -- --~ 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC! (CC) 

1 M..Ji o\:Sll \~ lr;J)lo A (1st IS) I· ~'2. "';;/ \·"llg ,,.,o;-
M2~~"'"':>,7 ~ (2nd IS) t·otsY o.q11tp o~11~ 

6~ (3'd IS) t-s~fl \.o<t,£, f·O~~ 
U"i (4th IS) 0-482-b o.~?:> 9) O.CJ~S) 
DDO (5th IS) e?. 9:;£..4 (), '1"\55""' () .,4~ 
1 rr (9111 1St () ' ~Cilf L, 4 \·01~ \. 0 l'-l 

2 (ts_t IS) 

(2nd IS) 

(3rd IS) I 

(4111 IS) 

(5th IS) 

(6111 IS) 

3 (1st IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5111 IS) 

(6111 IS) 

II Reported I Recalculated I 
II 

%0 
I %0 

I 
&;.~ fa.~ 

:3--7 3·/ 
~-o.4 3o,4 

LJ. .. ~ 4·~ 
l· 0 }·0 
f ·1 , .. -1 

Comments: Refer to Continuing Calibration findings worksheet for Jist of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: b7 €> ~ 7 ~;2.o.._ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ILll=' 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS =Surrogate Spiked 

Sample ID: it(p 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 to.O ~-1-1 ~_, l,1 0 

2-Fiuorobiphenyl b·?:> J (o~ k,:; 
Terphenyl-d14 1·4? 1~ 1f 
Phenol-d5 ,...~5 l-'2;, 7.~ 

2-Fiuorophenol :P·'-'? 3'2.- 32t 

2,4, 6-Tribromophenol 
"I/ 

1.(p{p 11 11 ,) 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4, 6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample : 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 



LDC #: 37fJ37 A2~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \...c..-h 4~o - Lt\ oo ~ 1--

I~! 
Spike Spike I I es II . 1 esc II 
A~J~ concen~ren I II II ( ~ ) ( \AC)j. Percent Recove!X Percent Recove!1 

....., f.' 
I r.~ 1 r.~n I r.~ 1 r.~n ... RDr::alr ... 

R~r::alr ..... 

Phenol c;ro. 0 ~~ ,.~.~ N.A ~~ "-8 
N-Nitroso-di-n-propylamine S?o.t.\ '11 11 
4-Chloro-3-methylphenol g>.4- LP? {p"!> v 
Acenaphthene A4·4 .s-v G1 / 
Pentachlorophenol ~{.0 ,&"'-\ b'-/ / 
Pyrene v ~ll 10. 1 '~ ~~ KX \'JKL 

/ 

1 es£1 esc I 
RPD I 

... ..... .I .'I 

// 
/ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of_the recalculated results. 

LCSCLC.wpd 



LDC#: "e>1 5~7 A2-~ Page:_1_of_1_ 

Reviewer: FT 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

2nd reviewer: a 
;).H:,:= GC/~e:~:l(:~::: r:::l::~:~c::::)and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AJ(L)(V,)(DF)(2. 0) Example: 
(As)(RRF)(V0)(Vi)(%5) 

Ax = Area of the characteristic ion (EICP) for the Sample J.D. !,.~~ 
' 

-A: 
compound to be measured 

As = Area of the characteristic ion (EJCP) for the specific 
internal standard 

( e.;..o) (z-) (\OdD) 
Is = Amount of internal standard added in nanograms (ng) Cone.= 12. u, (p 2-- :?...-
vo = Volume or weight of sample extract in milliliters (ml) or 2~lf~==l-"2- ( \-l{~3 "!)('-!1b) 

grams {g). 

v, = Volume of extract injected in microliters (ul) = 

~a\ l-vt = Volume of the concentrated extract in microliters {ul) l-7--,Z. 

Df = Dilution Factor. 

%5 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( } ( } Qualification 

RECALC.wpd 



LDC Report# 37837 A4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: January 18, 2017 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125477-1 

Laboratory Sample 
Sample Identification Identification 

CFMW-EB16-AQ 460-125477-7 
CFMW-021-GWF 460-125477-1 F 
CFMW-029-GWF 460-125477-2F 
CFMW-027 -GWF 460-1254 77 -3F 
CFMW-012-GWF 460-125477 -4F 
CFMW-043-GWF 460-125477-5F 
CFMW-011 a-GWF 460-1254 77 -8F 
CFMW-016a-GWF 460-1254 77 -9F 
CFMW-019a-GWF 460-125477-1 OF 
CFMW-045-GWF 460-125477-11 F 
CFMW-021-GWFMS 460-125477-1 MS 
CFMW-021-GWFDUP 460-125477-1 DUP 

Samples appended with F were analyzed for dissolved metals 
1 

V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37837 A4A_RA4.DOC 

Collection 
Matrix Date 
Water 12/14/16 
Water 12/14/16 
Water 12/14/16 
Water 12/14/16 
Water 12/14/16 
Water 12/14/16 
Water 12/14/16 
Water 12/14/16 
Water 12/14/16 
Water 12/14/16 
Water 12/14/16 
Water 12/14/16 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(

0/oRSD) was less than or equal to 5o/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB 16-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-021-GWFMS, no data were qualified for Magnesium and Sodium percent 
recoveries (0/oR) outside the QC limits since the parent sample results were greater than 
4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (0/oD) were within QC limits. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-125477-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-125477-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-125477-1 

No Sample Data Qualified in this SDG 

6 
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LDC #:_~37:......:8~3....:....:7 A~4~a:::...-.._ VALIDATION COMPLETENESS WORKSHEET 
SDG #:_4:....::::6~0-......:.1=25=-4:..:...7....:....7 -......:.1 __ _ Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: \ \ \ \g \\\ 

Page:_\_of~ 
Reviewer: :2::::."'V 

2nd Reviewer: f1L 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)((\/ 

Note: 

llalidatioo A[ea I I Commeots 

Sample receipt/Technical holding times A-. \'Z...\\~\\\0 

ICP/MS Tune ~ 
Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()\/l'>r~ll " nf n<:~t!:l 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

~ 
t-.-Jv Ec=-c,~ 

~ t\S;::.. ( \ ''\ ·:=. MC\ .. t-Jo..... 7 '--\: ')<.. 
~5P.R_. 
~'bW 

~ "01..R ::. Q__~\-'\W -o~- <bWQ\)'? (S"'V<-=>~U..\cD -vzss;;:co\-~ 
~ SE.R"=-C~ 
~ LC'-> 

N 
~ 
~ 
~ 

NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 
d d "hF d d. I d Samples appen e Wit were analyze as 1sso ve . 

Client 10 LabiD Matrix Date 

1 CFMW-EB 16-AQ 460-125477-7 Water 12/14/16 

2 CFMW-021-GWF 460-125477-1 F Water 12/14/16 

3 CFMW-029-GWF 460-125477-2F Water 12/14/16 

4 CFMW-027 -GWF 460-1254 77 -3F Water 12/14/16 

5 CFMW-012-GWF 460-1254 77 -4F Water 12/14/16 

6 CFMW-043-GWF 460-1254 77 -SF Water 12/14/16 

7 CFMW-011 a-GWF 460-125477-BF Water 12/14/16 

8 CFMW-0 16a-GWF 460-1254 77 -9F Water 12/14/16 

9 CFMW-019a-GWF 460-125477-10F Water 12/14/16 

10 CFMW-045-GWF 460-125477-11 F Water 12/14/16 

11 CFMW-021-GWFMS {p\5-u:) 460-125477-1 MS Water 12/14/16 

12 CFMW-021-GWFDUP ~ 460-125477-1 DUP Water 12/14/16 

13 

14 

15 

~.~c~w-o~c;.-Gw Y'-S (>~G:.UJoo -\'Z.SSb\- ') 
V:\LOGIN\Roux Associates\Columbia Falls\37837 A4aW.wpd 
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LDC#: S'\6>j~ VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
r 

--Cooler temperature criteria was met. 

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 
,.. 

Were %RSD of isotopes in the tuning solution ~5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? 
/" 

,..... 
Were the proper number of standards used? 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 

120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? 
/ 

IV. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 

validation completeness worksheet. 

V. ICP lnterlerence Check Sample 

Were ICP interference check samples performed daily? ""' 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? 

/ 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
./ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was / 

used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
,..,.. 

Was an LCS analvzed oer extraction batch? I" 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ 

within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:~ofZ. 
Reviewer: ~ 

2nd Reviewer: ~ 

Findings/Comments 



LDC#: ~\~\~~e..._ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125%.(200.8) r 
of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? ./" 

IX. /CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL / 
(ICP1'>1 OOX the MDUICP/MS)? 

Were all percent differences (%0s) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be 
used to aualifv the data. 

I 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. f 

Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

/ 

Page: ·'Z.of Z.. 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:~ofl 
Reviewer: ~'J 

2nd reviewer: 10::: 

All circled elements are applicable to each sample. 

~~"'"""'•"' ID Matrix Tarmu Analvh Li!=;t lTAL\ 

.I../ '-' ............ \.....,./ \..../ \.,_../ \...._./ _.. '-" '--' "'-""-..../ '-'l_/ '-' ._, \...,..../ '--""....__,.. ~I..../ 
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn~Hg, Ni, K Se Aq Na Tl, V, Zn, Mo, B, Sn, Ti, 

'1 ;::~ - ~ y ~ 
{)..J_,"_, \\-\ (.,. W AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,)JHg,{Ni, K, Se, Ag, Na, Tl, V, Zr]} Mo, B, Sn, Ti, 

~ -
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

A--··,_. • •. LL -' 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

I~I='AA AI ~h A~ R::~ RP r.rl r.::~ r.r r.n r.tr I='~ Ph 1\Jin Mn Hn f\li K' ~~ An f\1~ Tl \1 7n 1\Jin R ~n Ti 

Comments: Mercury by CV AA if performed 
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LDC #: 3~~ ~~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc11lated 

Standard ID Type of Analysis Element Found {ug/L) True {ug/L) I %R 

ICP (Initial calibration) 

~ ICP/MS (Initial calibration) (_;_<~· ~q~~'-' ~0 u ~'-- \ ~ f::::/~1 ~'?-yz..:~~ - -.....J 

~ CVAA (Initial calibration) 
~\ ~~u~'- s \.) ~"-._... q_-,~;~~ \l.\-'\ C) "1-- ('\ 

__J 
ICP (Continuing calibration) 

(_L>.j 
\~--~~ 

ICP/MS (Continuing calibration) ~ lt \ :\{a lX.\\ \._. c::;~ \'---' qb~(;;.~ 
~ 

..__, 
(_f-\J CVAA (Contining calibration) l-\;\ \'U..\.~ ~ :1-~ 'V~ \ '-- s ~\'- \oeo-;.~ ,___. 

'-J ~ 
GFAA (Initial calibration) 

GFAA (Continuing calibation) 

'*<() '. ~t-. 
Comments: ·~'-.J~~ 

'--\ 

calclc.4sw. wpd 

II 
eeeod:ed 

%R 

C(C\o/o-?-

L\t 0~?-

q_G~I~~ 

\a(o~/.~ 

I 

Page:~of}_ 
Reviewer: ~v 

2nd Reviewer: tl 

Acceptable 
{Y/N) 

~ 

~ 

~ 
l, 



LDC #: ':;]~'"S \ £:\.~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_\ofl_ 

Reviewer:~ 
2nd Reviewer:_&_ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample 10 

)cS ~~ 
\~'-a2-

LC...~ 
\Dt."_\~ 

\-'\S 
,.~..,_'S~ 

<Q ,Jv 
\'"S'--s& 
s~ 
\ ~ '~\ \ 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I 0 I SOR (units) 
Type of Analysis Element (units) 

ICP interference check ~ \~:=\~\'- zoo~'-
~ '-..) 

......, 
Laboratory control sample 

'A_~ {) ~q<;.~ ~~'-- l \j~'-..-
-- '--> 

Matrix spike 
?b 

(SSR-SR) 

\0 ~'--~--~\o~'-
~ 

Duplicate 0a.._ \ ?:i{\'1. ~ ~ '- \"-\\\o~~ 0 \'--- ~ 

ICP serial dilution ~ \\\~~ \ v~"- \~~~<t~'---

I Becalc11lated I 
I %RI RPO 1%0 I 
q~t~ 

C\Co(.~ 

q~ol?-

\¢/~~~\:) 

'S ~ '>./_ \:') 

.... _. 

Acceptable 
%RIRPOI%0 (YIN) 

q~~~~~ ~ 
q_\o~i_"'"~ 

C\~( .. (_<__ 

\ Ql~ ~~0 

~ ~r~D ........ v 
Comments: ______________________________________________________________________________________________________________ ___ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_l of_\_ 
Reviewer: os::> 

2nd reviewer:----~====~~--

P. ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y. N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ Q....;;;z._:;;....· -~-~-----=-t:f>_,.;,.·==------------ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
.FV 
ln. Vol. 
Oil 

# 

(RD)(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample 10 

~ 

-3 
~ 
s 

{/) 

l 
~ 
q 
\a 

Recalculation: 

Analyte 

P\~ 
c~ 

~ 

(_'""' 
~ 
-~~ 

0a.__ 
~ 

~ 

Reported Calculated 
Concentration Concentration Acceptable 

cu .. ~\\ > (oa \\_) (YIN) 

D,~ D~~ 0 
~"2.~ ~~ 

'2-0 2-o 
l.\~\o ~~k? 

\Slcc:C) \ '"Sfot:;c-) 

~\'20 :S\Lc> 

\~\00 \~'DO 

:z..~.s Z~~~ 

l~S (§ ~ 

Note: __________________________________________________________________ __ 
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LDC Report# 37837 A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 18, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125477-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-021-GW 460-125477-1 Water 12/14/16 
CFMW-029-GW 460-125477-2 Water 12/14/16 
CFMW-027-GW 460-125477-3 Water 12/14/16 
CFMW-012-GW 460-1254 77-4 Water 12/14/16 
CFMW-043-GW 460-1254 77-5 Water 12/14/16 
CFMW-EB16-AQ 460-125477-7 Water 12/14/16 
CFMW-011 a-GW 460-1254 77-8 Water 12/14/16 
CFMW-016a-GW 460-1254 77-9 Water 12/14/16 
CFMW-019a-GW 460-125477-10 Water 12/14/16 
CFMW-045-GW 460-125477-11 Water 12/14/16 
CFMW-021-GWMS 460-125477-1 MS Water 12/14/16 
CFMW-021-GWMSD 460-1254 77-1 MSD Water 12/14/16 
CFMW-021-GWDUP 460-125477-1 DUP Water 12/14/16 
CFMW-029-GWMS 460-1254 77 -2MS Water 12/14/16 
CFMW-029-GWMSD 460-1254 77 -2MSD Water 12/14/16 
CFMW-029-GWDUP 460-125477-2DUP Water 12/14/16 
CFMW-012-GWMS 460-1254 77 -4MS Water 12/14/16 
CFMW-012-GWMSD 460-1254 77 -4MSD Water 12/14/16 
CFMW-016a-GWMS 460-1254 77 -9MS Water 12/14/16 
CFMW-016a-GWMSD 460-1254 77 -9MSD Water 12/14/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB 16-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB 16-AQ 12/14/16 Chloride 180 ug/L CFMW-011 a-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-011 a-GW Chloride 1130 ug/L 1130J+ ug/L 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

4 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-021-GWMS/MSD Chloride 66 (90-110) 56 (90-11 0) J- (all detects) A 
(CFMW-011 a-GW 
CFMW-016a-GW) 

CFMW-021-GWMS/MSD Fluoride 42 (90-11 0) 33 (90-11 0) J- (all detects) A 
(CFMW-021-GW 
CFMW-027 -GW 
CFMW-043-GW 
CFMW-011 a-GW 
CFMW-016a-GW 
CFMW-019a-GW 
CFMW-045-GW) 

CFMW-021-GWMS/MSD Orthophosphate as P - 80 (90-110) UJ (all non-detects) A 
(CFMW-021-GW 
CFMW-029-GW 
CFMW-027 -GW 
CFMW-012-GW 
CFMW-043-GW 
CFMW-011 a-GW 
CFMW-016a-GW 
CFMW-019a-GW 
CFMW-045-GW) 

CFMW-029-GWMS/MSD Chloride 66 (90-11 0) 65 (90-11 0) J- (all detects) A 
(CFMW-021-GW 
CFMW-029-GW 
CFMW-027 -GW 
CFMW-012-GW 
CFMW-043-GW 
CFMW-019a-GW 
CFMW-045-GW) 

CFMW-029-GWMS/MSD Fluoride 65 (90-110) 69 (90-110) J- (all detects) A 
(CFMW-029-GW 
CFMW-012-GW) 

CFMW-029-GWMS/MSD Sulfate 23 (90-110) 25 (90-110) J- (all detects) A 
(CFMW-021-GW) 

For CFMW-021-GWMS/MSD, no data were qualified for Sulfate percent recoveries 
( 0/oR) outside the QC limits since the parent sample results were greater than 4X the 
spike concentration. 

For CFMW-012-GWMS/MSD, no data were qualified for Cyanide percent recoveries 
(

0/oR) outside the QC limits since the parent sample results were greater than 4X the 
spike concentration. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

5 
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Spike ID RPD 
(Associated Samples) Analyte (Limits) Flag A orP 

CFMW-021-GWMS/MSD Orthophosphate as P 26 (S15) UJ (all non-detects) A 
(CFMW-021-GW 
CFMW-029-GW 
CFMW-027 -GW 
CFMW-012-GW 
CFMW-043-GW 
CFMW-011 a-GW 
CFMW-016a-GW 
CFMW-019a-GW 
CFMW-045-GW) 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID RPD 
(Associated Samples) Analyte (Limits) Flag A orP 

CFMW-029-GWDUP Fluoride 51 (S20) J (all detects) A 
(CFMW-029-GW 
CFMW-0 12-GW) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR and RPD and DUP RPD, data were qualified as estimated in nine 
samples. 

6 
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Due to equipment blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-125477-1 

I Sample I Anal~te I Flag I AorP I Reason I 
CFMW-011 a-GW Chloride J- (all detects) A Matrix spike/Matrix spike 
CFMW-016a-GW duplicate (%R) 
CFMW-021-GW 
CFMW-029-GW 
CFMW-027 -GW 
CFMW-012-GW 
CFMW-043-GW 
CFMW-019a-GW 
CFMW-045-GW 

CFMW-021-GW Fluoride J- (all detects) A Matrix spike/Matrix spike 
CFMW-027 -GW duplicate (%R 
CFMW-043-GW 
CFMW-011 a-GW 
CFMW-016a-GW 
CFMW-019a-GW 
CFMW-045-GW 
CFMW-029-GW 
CFMW-012-GW 

CFMW-021-GW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFMW-029-GW duplicate (%R) 
CFMW-027 -GW 
CFMW-012-GW 
CFMW-043-GW 
CFMW-011 a-GW 
CFMW-016a-GW 
CFMW-019a-GW 
CFMW-045-GW 

CFMW-021-GW Sulfate J- (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

CFMW-021-GW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFMW-029-GW duplicate (RPD) 
CFMW-027 -GW 
CFMW-012-GW 
CFMW-043-GW 
CFMW-011 a-GW 
CFMW-016a-GW 
CFMW-019a-GW 
CFMW-045-GW 

CFMW-029-GW Fluoride J (all detects) A Duplicate sample analysis 
CFMW-012-GW (RPD) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-125477-
1 

No Sample Data Qualified in this SDG 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-125477-1 

Modified Final 
Sample Analyte Concentration A orP 

I CFMW-011 a-GW I Chloride 
I 

1130J+ ug/L 

I 
A 

I 

9 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37837 A6_RA4.DOC 



LDC #:_=.;37:.....;::8;...;:;;.3...:....:7A.....;.;6~---
SDG #:_...:..:46::::..::0:..._-1.:...::2:..::::5...:..4 7:.,_:7_-1-=-----
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: l \\ \c'J\ '' 
Page:~of2_ 

Reviewer: ~~ 
2nd Reviewer: ~ 

-<._Q 
METHOD: (Analyte) Alkalinity (SM23208). Ammonia~ (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM25400) "' 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

)(I ()w:>r~ll nf rbt~ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-021-GW 

CFMW-029-GW 

CFMW-027-GW 

CFMW-012-GW 

CFMW-043-GW 

CFMW-EB16-AQ 

CFMW-011 a-GW 

CFMW-016a-GW 

CFMW-019a-GW 

CFMW-045-GW 

CFMW-021-GWMS 

CFMW-021-GWMSD 

CFMW-021-GWDUP 

CFMW-029-GWMS 

CFMW-029-GWMSD 

CFMW-029-GWDUP 

~ogp 

\ 
1 

I I Comments 

"' \'2\\~ \\"0 

~ 
~ 
fk_ 

sw ~~~(\a'\ 

~ ~\'> :=.- c,~, ,~'\ =- eN -; ~~ 
C.vJ '--""" D\1?:: ~\1'..)-0l~-G\.A:J~ (-:>~<.::;:.:.~- ~' 
~ L(_~v~~~ 
~ 
~ 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

~o \SS.'.z..-\__~ 

7;JsD,o 

t 

\'Q<> 't..._ t\-C~..~ 

\ }.)'!&~ 

\ ~ 
.. \r 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-125477-1 

460-1254 77-2 

460-1254 77-3 

460-125477-4 

460-1254 77-5 

460-125477-7 

460-1254 77-8 

460-1254 77-9 

460-1254 77-1 0 

460-125477-11 

460-125477-1 MS 

460-125477-1MSD 

460-125477-1 DUP 

460-125477 -2MS 

460-1254 77 -2MSD 

460-125477-2DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 

Water 12/14/16 
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LDC#: 37837A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-125477-1 Level IV 
Laboratory: Test America. Inc. 

Date:\\ \\.q\\\ 
Page: "2.-of 2-

Reviewer:~ 
2nd Reviewer:.-H:::_ 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

Client JD LabiD Matrix Date 

17 CFMW-012-GWMS Ct-J 460-1254 77 -4MS Water 12/14/16 

18 CFMW-012-GWMSD ~ 460-125477-4MSD Water 12/14/16 

19 CFMW-016a-GWMS ~~Q.. 460-1254 77 -9MS Water 12/14/16 

20 CFMW-016a-GWMSD ~ 460-125477-9MSD Water 12/14/16 

21 

22 

23 

24 

?i:\ 

Notes: ______________________________________________________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method~~~<) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. r-

II. Calibration 
../" 

Were all instruments calibrated daily, each set-up time? 

Were the proper number of standards used? 
r 

Were all initial calibration correlation coefficients > 0.995? 
,.,.-

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) r 
Were balance checks performed as required? (Level IV only) / 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? 
/ 

Was there contamination in the method blanks? If yes, please see the Blanks / 

validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or -· MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .::, 20% for I waters and .::, 35% for soil samples? A control limit of.::, CRDL(.:s. 2X CRDL for soil) 
was used for samples that were .::, 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

\1. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed oer extraction batch? 
.,.-

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/' within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

/ 

Page:~of'Z... 
Reviewer: ~~ 

2nd Reviewer: jZi; 

Findings/Comments 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 

to level IV validation? 

Were detection limits < RL? r 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

/ 
Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. ,-

Target analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 
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LDC #:C>IN>l~\..:/ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

roo . I ID n . .... 

Page:_1_of_1_ 
Reviewer: J D 

2nd reviewer: gg; 

-

\-~"t-\Q 
'l pH ~~/~IY~3/N~?~o)b-P6)~J£J;r4·H~TKN roc ere+ c1o4 N~~~ ( -cs~) 

~ v ~ '~ ./I.._/ ..___..... "-"" ._.... \...._...../ '-... 
___.,., -----pH Cl F NO::~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 -

(0 pH TDS ¥~~03 \N0Jtfo¥Pcl~JAI~C~~3)TKN TOC Cr6+ CI04 ~~~ 
v.......... '- -- \..._../ --\.._./\.-..../ \..._../ '-.. ---pH TDS Cl F NO::~ N02 S~ O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

()C'. \t-\l- pH TDS c'rr= )NO::~ NO? ~o!6-PbJAik CN NH::~ TKN TOC Cr6+ CI04 
V\.../ ~ 

pH TQS Cl F NO::~ NO? ~4 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 ---------
fJL··, \'S pH fro"s!cl[~)NO::~ NO? £o)b:-~ Alk CN NH::~ TKN TOC Cr6+ CIO( ~~~~) 

\._./ \/'-" ~ ------ __..,., 
pH TDS Cl F NO::~ NO? S04 0- 04 Alk CN NJ::I::~ TKN TOC Cr6+ CI04 

(lt~\~-&. pH TDS tf{~ )NO::~ NO? fso~O-P04 Alk CN(NH)TKN TOC Cr6+ CI04 
I 
6~ N03 NO? ~ O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 pH TDS 

Q C,'_\ \0 pH TDS k;J(~)NO::~ N02 $oJO-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 
V\..../ \.../ 

pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

/)L .,_\I -l~ pH TDS Cl F NO::~ NO? S04 O-P04 Alk(c~NH3 TKN TOC Cr6+ CI04 .,__.... 

pH TDS Cl F N~O? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

fl. t ·, __ Y\' 10 pH TDS Cl F ~oJ N'6J S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F ~? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 0-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

nH _IDS Cl F NO. Nn ~() n-PO Alk CN NI-l TKN TOC CrR+ CIO 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 37837 A6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:J!9.Lb_ Associated sample units: ug/l 
Sampling date: 12/14/16 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other: Associated Sam oles: 7 

Action Limit Samole Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37837 A6FB.wpd 
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LDC #: 37837 A6 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_Lof~ 
Reviewer: ·"Z>Q 

2nd Reviewer: ~ 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor & of 4 or more, no action was taken. 
Y~ N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 

VEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

'It MSrMSI In M:driY 

11/12 w 

14/15 w 

I I 11/12 I w 

Comments: 11/12: S04 > 4X 
EB not associated 

I 

\-,\\~:. c~/~)C 

37837A6.wpd 

An::.lvt~ 

Cl 

F 

OP04-P 

Cl 

F 

S04 

OP04-P I 

MS MSD 
0£ ..... Of,.. ~Pn II imitc:\ A • .L 

66 (90-110) 56 (90-11 0) 7-8 
42 {90-110) 33{90-110) 1,3,5,7-10 

80 {90-11 0) 1-5, 7-10 

66 {90-110) 65 {90-11 0) 1-5, 9-10 

65 (90-110) 69 {90-11 0) 2,4 
23 (90-110) 25 (90-11 0) 1 

I I 26{<15) I 1-5, 7-10 

I 

"' 
,., 

J-/UJ/A {det) 
J-/UJ/A {det) 

J-/UJ/A (nd) 

J-/UJ/A {det) 

J-/UJ/A (det) 
J-/R/A (det) 

I J/UJ/A (nd) I 



LDC #: 37837 A6 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 
ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_L of_L 

Reviewer: :S D 
2nd Reviewer: .HJl 

N N/A Was a duplicate sample analyzed for each matrix in this SDG? 
1(91 N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and~ 35% for soil samples? If no, see qualifications below. A control 

limit of .±R.L. (.±2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

1·:,· -~~ 
- --· . -- ·- .. - . ·-- ---c- -·- . -- -. -· ...... _____ _.. _____ , .... -· ... _. ·--· . -· . ---·--·-··-· ·---

I 
D••elicate ID 

I 
Mata:ix 

I 
Acal~~te 

I 
RED 'I imits~ 

I 
Diffececce 'I imits} 

I 
Associated Sameles 

I 
C••alificatiocs 

I 16 w F 51 (<20) 2,4 J/UJ/A (det) 

Comments: __________________________________________________________________________________________________________________ ____ 
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LDC #: 31'&~! ~\.o Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method ~ ~~ 
The correlation coefficient (r) for the calibration of CJ--) was recalculated. Calibration date: \ i-\ \.c.\\ \fJ 

Page:~ of~ 
Reviewer:~~ 

2nd Reviewer:~ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

:S..UJ \o~-\~ 

Calibration verification 

~ ~1fl0 Calibration veri ication 

'JL>J f'l_~.::.s L-
Calibration verification 

Analyte 

~ 

(J0 

o~l..\_-\' 

W'\_ 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

s7 

~\";)~ 
t) :to;..~\t--

i...J 

2~~~1..-

1 .. \\o,~'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r or~ r or~ (Y/N) 

0 0.0125 

0.01 0.438 0.99971 0.99993 

0.025 1.12 ~~ 
0.05 2.21 

0.1 4.37 

0.2 8.47 

0.4 16.5 

)s..A..... 

~ D~'"L~-- \~~=>...,.f.\L ~(}~ --z.~ 

z_<; ~\'- f{ \-(o1?- \~ ~~o(f- ~ 
1,~L £\~--~';;>!-.~ ~~~~~.~ ~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results·------------------------------------------------

*\2-c~~ 



LDC#:~\&"'SI~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~f \ 
Reviewer:~~ 

2nd Reviewer: k l<'.., 

METHOD: lnorganics, Method ~ ~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sam'ple were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = !S-Ol x 1 00 Where, 
(S+D)/2 

Sample tO Type of Analysis 

L'-~ Laboratory control sample 

\('_":;\ 

~<., Matrix spike sample 

\1...-"-Sl-

\)0Q Duplicate sample 

\~'~\ 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found I 5 True/ 0 
Element (units) (units) 

~~\:\M.-\~ C\~~L- ~eorou ~L 
c\ 

(SSR-SR) 

~~s \O't\_ ;.;~\......_ \{)DO~\_ 

~z~S~~f) \~~~'- \~'-

I eecalculated 

II 
eeeotted 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

'\~ .. UcQ(Jo~ 'l~,Sl~~ ~ 

tO~<->~~~ \'CfSI.-~ 

'L <i~ '?-'0:> zi~\> 1 
Comments: ______________________________________________________________________________________________________________ ___ 

TOTCLC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method Soo--~ 

Page:_l_of_\ _ 
Reviewer:~ 

2nd reviewer:--¥:::t:-

P ~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
l N N/A Have results been reported and calculated correctly? 

Y N/A Are results within the calibrated range of the instruments? 
~ N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for (~') ~~':::> reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = '\ -r:. ~ v: f<::J"5CP o 
'J 

\::~~ 
0-=- 0 '-o-z._ f'..,.) 
-v -- S"""D '"""'-' 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte (\.A.\\__) (va\ \...- ) (Y/N) 

\.. \~~c._\. c.0 
- '-..,_) 

\~\oO 3 \~o 
--z_ 

\--.)<c-s,l f..-JD'-~ \71::.o \2~ 
I 

.~ ~~~ 'L.~ -t_~~ 

\..\ ~,~~ (Oa~~ boDOU 
s ~\~\\At\-(.A Z":S:,'&Yx) z.~---r= 

\o C.\. --.....J 
\~C) ~ 

-'"~ \'0~ \~~\~- \~~~\'--
s \~~ 4h.D~l\ l4-(.o _Q \~ \._, 

~ \-..:J~\t-=>0"2-~ \?..-'\ ~ \'79\ '-J 

\0 -.;;::Q<; ·~ (__ ~ 'ML\ \ \.._ S--z_~~\'-- ....J/ 
~ --.....) 

Note: __________________________________________________________________________ ___ 
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LDC Report# 3783781 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 18, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125567-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-01 0-GW 460-125567-2 Water 12/15/16 
CFMW-015-GW 460-125567-3 Water 12/15/16 
CFMW-014-GW 460-125567-4 Water 12/15/16 
CFMW-019-GW 460-125567-5 Water 12/15/16 
Trip Blank 460-125567-6 Water 12/15/16 
CFMW-DUP6-GW 460-125567-7 Water 12/15/16 
CFMW-049-GW 460-125567-8 Water 12/15/16 
CFMW-047-GW 460-125567-1 0 Water 12/15/16 
CFMW-050-GW 460-125567-11 Water 12/15/16 
CFMW-015-GWMS 460-125567 -3MS Water 12/15/16 
CFMW-015-GWMSD 460-125567 -3M SO Water 12/15/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0%> for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

11/29/16 Bromomethane 50.7 All samples in SDG 460-125567-1 NA -
(ICV-13) Chloroethane 34.9 

11/29/16 Methyl acetate 21.5 All samples in SDG 460-125567-1 UJ (all non-detects) A 
(ICV-13) 1 ,2-Dibromo-3-chloropropane 23.6 UJ (all non-detects) 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

4 
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Associated 
Date Compound %0 Samples Flag A orP 

12/22/16 Chloroethane 38.9 All samples in SDG 460-125567-1 NA -
(1 0:38) 

12/22/16 Trichlorofluoromethane 25.9 All samples in SDG 460-125567-1 UJ (all non-detects) A 
(1 0:38) Acetone 21.1 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

CFMW-015-GWMS/MSD Chloroethane 161 (52-150) 175 (75-150) NA -
(CFMW-015-GW) Bromomethane - 176 (10-150) 

CFMW-015-GWMS/MSD Trichlorofluoromethane - 63 (71-143) UJ (all non-detects) A 
(CFMW-015-GW) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

5 
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X. Field Duplicates 

Samples CFMW-DUP6-GW and CFMW-049-GW were identified as field duplicates. No 
results were detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration °/oD and MS/MSD 0/oR, data were qualified as 
estimated in nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-125567-1 

I Sample I Compound I Flag I A orP 

CFMW-01 0-GW Methyl acetate UJ (all non-detects) A 
CFMW-015-GW 1 ,2-0ibromo-3-chloropropane UJ (all non-detects) 
CFMW-014-GW 
CFMW-019-GW 
Trip Blank 
CFMW-OUP6-GW 
CFMW-049-GW 
CFMW-047-GW 
CFMW-050-GW 

CFMW-01 0-GW Trichlorofluoromethane UJ (all non-detects) A 
CFMW-015-GW Acetone UJ (all non-detects) 
CFMW-014-GW 
CFMW-019-GW 
Trip Blank 
CFMW-OUP6-GW 
CFMW-049-GW 
CFMW-047-GW 
CFMW-050-GW 

CFMW-015-GW Trichlorofluoromethane UJ (all non-detects) A 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration 
verification (%0) 

Continuing calibration 
(%0) 

Matrix spike/Matrix spike 
duplicate (%R) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-125567-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-125567-1 

No Sample Data Qualified in this SDG 
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LDC #: 3783781 
SDG #: 460-125567-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: 1 k~ 7 
Page:_l_of_l_ 

Reviewer: (? 

2nd Reviewer: 1'~ 1 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

r 
-
3 
~ 

4 

5 

6 

7 
-t 
8 

-9 

10 

11 

12 

13 

I llalidatiao A[ea I I Cammeots 

Sample receipt/Technical holding times At A 
GC/MS Instrument performance check 6. 
Initial calibration/ICV A ,svJ o(o ~0 ~ \'S !?O (v \CJJ ~.,{} 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-01 0-GW 

CFMW-015-GW 

CFMW-014-GW 

CFMW-019-GW 

Trip Blank 

CFMW-DUP6-GW p 

CFMW-049-GW 0 
CFMW-047-GW 

CFMW-050-GW 

CFMW-015-GWMS 

CFMW-015-GWMSD 

-N\2> 4~ (.? - L-f. \ \ ? ;)_ tJ 

6vJ 

1', 

A. 'Te> 
6.-
~vJ 

~ ~ 

N\? 0-= 
6 
b.. 
A 

A 
/A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37837B1W.wpd 1 

::= 

r 

-';::) L J' \.-

Cp,1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-125567-2 

460-125567-3 

460-125567-4 

460-125567-5 

460-125567-6 

460-125567-7 

460-125567-8 

460-125567-1 0 

460-125567-11 

460-125567 -3MS 

460-125567 -3MSD 

C-CA[ L w -

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/15/16 

Water 12/15/16 

Water 12/15/16 

Water 12/15/16 

Water 12/15/16 

Water 12/15/16 

Water 12/15/16 

Water 12/15/16 

Water 12/15/16 

Water 12/15/16 

Water 12/15/16 

I 



LDC #: ~ ]<g ~ 7 f?:> J VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%D) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%D) ~ 20% and relative response factors (RRF) ~ 
0.05? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation worksheet. 

Level IV checklist_8260B_rev01.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be 

Level IV checklist_8260B_rev01.wpd 

Page:~of~ 
Reviewer: F1 

2nd Reviewer: \Llk 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
~~ 

A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

1 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene DOD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 
I 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 A-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1,1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. T richlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1, 1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1,1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1, 1,1 ,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene vvw. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1, 3-0ichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1 ,2,3-Trimethylbenzene 

i Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list.wpd 



LOC #: c3 7 g' 3 7 ..8 I 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~se see qualifications below for all questions answered .. N ... Not applicable questions are identified as .. N/A ... 
- - . .. . 
Y JJM/A Were all %0 within the validation criteria of <20 %0? 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

t \.1-/ ,_ "t h v teAl- \~ ~ 61'·1 Q.J.) 

+ 
I p ~~ ·'1 I 

- &&6l $. ?--j_.~ 

- t!)_N\ "}. :!:>· & \v 

ICVvoa.wpd 
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Reviewer: FT 
2nd Reviewer: U 

Qualifications 

~t cjv.AJ /A a~\ N\? 

~ 
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LOC #: 3 7 ,.Vc3' 7 .,.(a / 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

m~~ Were all %0 and RRFs within the validation criteria of ~20 %0 and ~0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

+ 1\-t J~-,.h14 <!.-~ \~- '??-\91~ D 38-~ 

- ,b "?> Y; ~\<. ~-9 

- f ~\ . ' 

CONCAL.wpd 

Associated Samples 

,A\) 

I 
~ 

/ / Page: __ of __ 

Reviewer:---'-FT...:...---
2nd Reviewer: ~ 

Qualifications 
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.LDC#: 078c37B) 

METHOD : GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

/ / Page:_of __ 

Reviewer:--:-FT..:,--__ 
2nd Reviewer: ~ 

N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
/"]; associated MS/MSD. Soil/ Water. 
L;f ~N/A Was a MS/MSD analyzed every 20 samples of each matrix? 

Y N/A Were the MS/MSD percent recovenes (%R) and the relat1ve percent dtffetrences (RPD) wrthm the QC hmtts? 

MS MSD 
# MS/MSD ID Compound %R {Limits) %R {Limits) RPD (Limits) Associated Samples Qualifications 

I{) c:¥ \) p \L, \ < 5J ... \SU) \1S'" (§~ -t5tJ) ( ) ~ ,.\-\ tL.x: /I' o-\\ w~ 
_p,_ ( ) tli.JJ ( \0 -\§()) ( ) \ ~ 
\(K ( ) (,? <11-J"f?) ( ) ·1 j- /v..!l I A 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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LDC#: 67~67/3/ 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f~ 
Reviewer: FT 

2nd Reviewer: g{:-

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 00/400 std) 

I CAL 11/29/2016 F 0.8072 

GCMS13 c 0.2985 

cc 1.6163 

JJJ 1.4631 

Where: 

-

Recalculated 

(RRF 20/1 00/400 std) 

0.8072 

0.2985 

1.6163 

1.4631 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.8610 0.8610 8.5 

0.3025 0.3025 5.7 

1.6134 1.6134 7.3 

1.4492 1.4492 5.8 

Recalculated 

%RSD 

8.5 

5.7 

7.3 

5.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

11291613 



LDC #: 3 7 8 6 7 A3 J VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:_~'--!---

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~= Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard 10 Date Comoound (Reference internal Standard_l (initial) (CCl (CCl 

1 UA/ ll9:"!>1Q 17-/l-'-' h}., F _{IS1_l o.~IO o. <c19 'Y o~~19Y 
fZ.\C\1~ O·?O~ O.J,Cifill ~ (IS2) o. 2~6U 

~ (IS3) I·~ t ?>4- \. (., 1"1 J. Co:t1 
~j__j (IS4) \ .Lf-41V \,gJlo ,.QJ(p 

JlS5l 

2 (IS1) 

JJS2) 

(IS3) 

(IS4) 

(ISS) 

3 

1

4

1 I I /E3/ I 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

ZJ · 1 ~l·l - ,---
=<-~ :(.«;, 

L\.() 4·0 
...3.:1_ 3·1 

II ! II 



LDC #: 6 7 <i 6 7,8 ) VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: 'Pf'" 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

I ID -M. 'Y Sampe 

Surrogate 
Spiked 

Dibromofluoromethane ~.0 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene ,I, 

I ID Sampe 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID amp1e : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

1\-ltJ . "? ,~ 

"fte,.1 ~"3 
Lf~ 4 ~,_,. 

Ll'.:? ~\ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

~3 0 
,~ 

9~ 
'\1 ,I, 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 37~3 7 j3 / VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1 _ 

Reviewer: FT 
2nd Reviewer:_.}LIL__,_ __ _ 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (o/oR) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

%Recovery= 100 *(SSG- SC)/SA 

RPD = I MSC - MSC I * 2/(MSC + MSDC) 

MS/MSD sample: \'0 c\- \ ' 

~"~:m~.J 
Spike 

Ad~lt 
( \At:l /) 

\ 
M~ 

Where: sse = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

Sample Spiked Sample 
concentf~tion 
<~I) 

Concen~ion 
(\A~ ) 

u 
MC::: IJ Mc:::n ------ M~n 

1,1-Dichloroethene w.o ""<J.Q tvO 2-\. eJ '2. \-~ 

Trichloroethene IJ.,O. 0 ,,.~ 

Benzene ~~-~ ~'. l 
Toluene )\ .. ~ "'\· ,_ 
Chlorobenzene 

II J '2o.Y ');0.l..o 
' . 

SC = Sample concentration· 

MSDC = Matrix spike duplicate concentration 

Matrix Snik~ M:::~triY ~nik4'> ~ I MSLMSO I 

Percent Recovery Percent Recovery I RPD I 

..... ..... R4'>r:::.ll"' ..... R4'>r:::.l,... ..... ~ . ..... . 

,00) lo9 \0 <C) lo~ 1 

' \0 () \OU "\~ 94 l ' IO {o \O{p IO(d {Ob ) 

' JOV 10~ I o L? frJ~ 0 () 

toY fO~ 10~ 10~ l I 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCALC.WPD 



LDC#: 37J!37,8/ 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSG/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD = l LCSC - LCSDC l * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

---LCS 10: LC-0 lf(QO- 4-l\~~ 

Spike Spiked Sample .jl . 1 ('S II 1 csn II - ' cs11 csn I 
Compound ( ~~d,t ) Cot~r4on . . [ __ p~rceQt Recovery IL_ Percent Recovery IL RPD I 

LCS J LCSD II LCS J LCSD --Jr Reported I Recalc. II Reported I Recalc. Recalculated I 

1, 1-Dichloroethene 7-o.o ~~ ).t .(Q I t-JA lO~ lo6 

Trichloroethene 'U),.;- ,or- ror /v 
Benzene ?-\ .. ~ IO~ to1 / 
Toluene 2.( .7 JO~ '"OJ L 
Chlorobenzene II Ll ~I·~ I J; to1 (o1 t'l/ 

/ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: 37?f37/3) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ILf= 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N N/A Were all reported results recalculated and verified for all level IV samples? 
v, N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (8xHisHDF) Example: 
(As)(RRF)(Vo)(%S) -Ax = Area of the characteristic ion (EICP) for the Sample J.D. 1tY t' 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard ( ;n. 0) 

Is = Amount of internal standard added in nanograms Cone.= ~s:q~ 
(ng) lo'?B 1'1-\Q (o~~os) 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

\. ~ V\a--\t,. Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1.wpd 



LDC Report# 3783782a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 18, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125567-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-010-GW 460-125567-2 Water 12/15/16 
CFMW-015-GW 460-125567-3 Water 12/15/16 
CFMW-014-GW 460-125567-4 Water 12/15/16 
CFMW-019-GW 460-125567-5 Water 12/15/16 
CFMW-DUP6-GW 460-125567-7 Water 12/15/16 
CFMW-049-GW 460-125567-8 Water 12/15/16 
CFMW-047-GW 460-125567-1 0 Water 12/15/16 
CFMW-050-GW 460-125567-11 Water 12/15/16 
CFMW-015-GWMS 460-125567 -3MS Water 12/15/16 
CFMW-015-GWMSD 460-125567 -3MSD Water 12/15/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 20.0%>. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

12/19/16 Bis(2-chloroethyl) ether 23.9 All samples in SDG UJ (all non-detects) A 
(04:56) 1 ,2,4,5-Tetrachlorobenzene 21.0 460-125567-1 UJ (all non-detects) 

Biphenyl 23.9 UJ (all non-detects) 
Acenaphthene 33.1 UJ (all non-detects) 
Pentachlorophenol 22.1 UJ (all non-detects) 

12/19/16 4-Nitroaniline 24.3 All samples in SDG NA -
(04:56) 460-125567-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike 10 MS (%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

CFMW-015-GWMS/MSD Biphenyl - 110 (54-108) None -
(CFMW-015-GW) 2,4-Dinitrophenol - 126 (45-125) 

2,6-Dinitrotoluene 123 (68-121) 137 (68-121) 
4-Chlorophenyl-phenyl ether - 119 (60-114) 
Acenaphthylene 116 (61-106) 131 (61-106) 
Dibenzofuran - 110 (67-108) 
Fluorene - 123 (67-112) 
Hexachlorocyclopentadiene - 108 (18-99) 
Benzo(a)anthracene 123 (73-119) -

CFMW-015-GWMS/MSD 2 ,4-Dimethylphenol 39 (61-95) 41 (61-95) UJ (all non-detects) A 
(CFMW-015-GW) 2-Nitroaniline 43 (46-124) 43 (46-124) UJ (all non-detects) 

4-Chloroaniline 17 (51-108) 20 (51-108) UJ (all non-detects) 

CFMW-015-GWMS/MSD 3,3'-Dichlorobenzidine 0 (68-123) 0 (68-123) R (all non-detects) A 
(CFMW-015-GW) 3-Nitroaniline 0 (60-117) 0 (60-117) R (all non-detects) 

4-Nitroaniline 0(48-135) 0 (48-135) R (all non-detects) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

X. Field Duplicates 

Samples CFMW-DUP6-GW and CFMW-049-GW were identified as field duplicates. No 
results were detected in any of the samples. 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to MS/MSD 0/oR, data were rejected in one sample. 

Due to continuing calibration °/oD and MS/MSD o/oR, data were qualified as estimated in 
eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\3783782A_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-125567-1 

I Sample I Compound I Flag I AorP 

CFMW-010-GW Bis(2-chloroethyl) ether UJ (all non-detects) A 
CFMW-015-GW 1,2,4,5-Tetrachlorobenzene UJ (all non-detects) 
CFMW-014-GW Biphenyl UJ (all non-detects) 
CFMW-019-GW Acenaphthene UJ (all non-detects) 
CFMW-DUP6-GW Pentachlorophenol UJ (all non-detects) 
CFMW-049-GW 
CFMW-047-GW 
CFMW-050-GW 

CFMW-015-GW 2,4-Dimethylphenol UJ (all non-detects) A 
2-Nitroaniline UJ (all non-detects) 
4-Chloroaniline UJ (all non-detects) 

CFMW-015-GW 3,3'-Dichlorobenzidine R (all non-detects) A 
3-Nitroaniline R (all non-detects) 
4-Nitroaniline R (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-125567-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-125567-1 

No Sample Data Qualified in this SDG 

7 
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LDC#: 37837B2a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-125567-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: I /s-)JJ 
Page:_Lof / 

Reviewer:__,EJ 
2nd Reviewer:-¥.-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-1 

-2 

-3 

-4 

5 

6 

7 
-
8 

9 

10 

11 

12 

13 

I }Lalidatiao Ama I I Cammeots 

Sample receipUTechnical holding times At~ 

GC/MS Instrument performance check 6. 
Initial calibration/ICV A~ ~4 ~0 !:-20' (y '<::..-v~.3 D 

..!:::>~ ' CCI{ £::;..2..0 Continuing calibration 

Laboratory Blanks ~ 

Field blanks N 
Surrogate spikes 6 
Matrix spike/Matrix spike duplicates ~v0 

Laboratory control samples ~ \A!.b 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-010-GW 

CFMW-015-GW 

CFMW-014-GW 

CFMW-019-GW 

CFMW-DUP6-GW v 
CFMW-049-GW J? 
CFMW-047-GW 

CFMW-050-GW 

CFMW-015-GWMS 

CFMW-015-GWMSD 

Me> '\lP 0 - t-l\0".2.. (e,7 

tJO 0 
& 
b-
A ... 

6 
/;:).. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37837B2aW.wpd 1 

- § ..... 
I 

lp 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-125567-2 

460-125567-3 

460-125567-4 

460-125567-5 

460-125567-7 

460-125567-8 

460-125567-1 0 

460-125567-11 

460-125567 -3MS 

460-125567 -3MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/15/16 

Water 12/15/16 

Water 12/15/16 

Water 12/15/16 

Water 12/15/16 

Water 12/15/16 

Water 12/15/16 

Water 12/15/16 

Water 12/15/16 

Water 12/15/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 82700 

Was a laborato blank associated with in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com worksheet. 

Level IV Checkfist_8270D_rev01.wpd 
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Reviewer: e7 

2nd Reviewer: kJU ~..;._ __ 



LDC#: ?1~?] ~ ~t>-' VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a MS/MSD ana 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

sment of data was found to be le. 

Level IV Checklist_8270D_rev01.wpd 

Page: 1--of -v
Reviewer: rfj!; 

2nd Reviewer: 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
-- --------

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1,3-Dichlorobenzene DD. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene Jill. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN.Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UU U. Benzo(b )thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5 -Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene zzzz. Z1. 
I 

COMPNDL_SVOA long list.wpd 



LDC #: 3 zg 6 7.8 dJea-

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

~£N NiA 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

y J<f JN/A ---- ---- --- ----------- - --------- ---- -------------- --------- -- --- --- ------ --------- -

""""" Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

- \2--J\4\\l.P <UN b(o ... M.Z-~ G:,~ ~<=) J3 ;l.~ ·'1 
.,.. b~Qo \j,\/v -.../ 2}·0 

..... '6E'6E :t-'3·0J 
- ~C:r 3~.) 

-\' &fY ~~·? 

- TT ~),. \ -

CONCAL.wpd 

Page:_{of_./ 
Reviewer: FT 

2nd Reviewer: U 

Associated Samples Qualifications 

A\' ~ -j\1\.VA ctl\ \Jl 
_1 

J) 
j+ d.Alv/A 

u _\ '1Vt_j ~ 



LDC#: 37g3 7/3 Je:;_; 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:_~f___( 
Reviewer: FT 

2nd Reviewer~\(. -

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
l¥-'N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an Q associated MS/MSD. Soil/ Water. 

y ;N MIA Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 
l.....,..o" 

MS MSD 
# MS/MSD ID Compound %RJLimitsl %R _{Limits) RPD (Limits) Associated Sam~les Qualifications 

~ -.l 10 _Q_\c:, _ce..l.e1 '"tu (~l)l'\ B _Q~ ) ( ) ~ ~ ,, 1'\0 
'l \ ( .} ) IJ J <u ) ( ) 

( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-125567-1 

SDG No.: 

Matrix: Water Level: Low Lab File ID: M236482.D 
-----------------------------

Lab ID: 460-125567-3 MS Client ID: CFMW-015-GW MS 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS # 

COMPOUND (ug/L) (ug/L) (ug/L) REC REC 
1,1'-Biphenyl G=-tBt: 80.3 0. 63 u 78.2 97 54-108 
1,2,4,5-Tetrachlorobenzene 80.3 0. 43 u 79.9 99 46-105 
1,4-Dioxane 80.3 3.1 u 34.8 43 25-66 
2,2'-oxybis[1-chloropropane] 80.3 0. 93 u 74.5 93 50-108 
2,3,4,6-Tetrachlorophenol 80.3 0. 69 u 69.7 87 57-122 
2,4,5-Trichlorophenol 80.3 0. 49 u 61.4 76 59-117 
2,4,6-Trichlorophenol 80.3 0. 53 u 67.8 84 62-120 
2,4-Dichlorophenol 80.3 0. 63 u 58.9 73 62-102 
2,4-Dimethylphenol 9"' 80.3 0. 91 u 31.7 39 61-95 F1 .r 
2,4-Dinitrophenol 161 2. 4 u 178 111 45-125 
2,4-Dinitrotoluene 80.3 1. 0 u 93.6 116 70-123 
2,6-Dinitrotoluene ~~ 80.3 0. 88 u 99.1 123 68-121 F1 +-

~ 

2-Chloronaphthalene 80.3 0. 61 u 77.2 96 54-105 
2-Chlorophenol 80.3 0. 74 u 53.8 67 54-92 
2-Methylnaphthalene 80.3 0. 88 u 65.9 82 47-104 
2-Methylphenol 80.3 1. 3 u 38.8 48 43-80 .. 
2-Nitroaniline (?\? 80.3 0. 65 u 34.3 43 46-124 F1 J 
2-Nitrophenol 80.3 0. 59 u 61.0 76 58-109 
3 & 4 Methylphenol 80.3 0. 88 u 40.0 50 34-77 

--I 3,3'-Dichlorobenzidine i? '0 {~ 80.3 1. 0 u 1.0 u 0 68-123 F1 j 
3-Nitroaniline ff 80.3 0. 82 u 0.82 u 0 60-117 F1 j-
4,6-Dinitro-2-methylphenol 161 2. 0 u 140 87 59-132 
4-Bromophenyl phenyl ether 80.3 1. 0 u 68.6 85 57-126 
4-Chloro-3-methylphenol 80.3 0. 76 u 51.9 65 58-98 
4-Chloroaniline 

,, 
80.3 0. 73 u 13.4 17 51-108 F1 

.. 
~l 

4-Chlorophenyl phenyl ether 80.3 0. 96 u 89.1 111 60-114 
4-Nitroaniline ~ 80.3 0. 48 u 0.48 u 0 48-135 F1 j -; 
4-Nitrophenol 161 4. 7 u 43.2 27 11-47 
Acenaphthene 80.3 0. 88 u 60.6 75 58-107 

F1 \ t Acenaphthylene DO 80.3 0. 65 u 93.2 116 61-106 
..,J 

Acetophenone 80.3 1. 0 u 71.8 89 54-115 
Anthracene 80.3 0. 57 u 67.4 84 70-118 
Atrazine 161 0. 77 u 175 109 38-146 
Benzaldehyde 161 0. 86 u 120 75 46-111 
Benzo[a]anthracene G(..,(_ 80.3 0. 55 u 99.1 123 73-119 F1 j 
Benzo[a]pyrene 80.3 0.16 u 85.2 106 76-125 
Benzo[b]fluoranthene 80.3 0. 44 u 88.7 110 78-123 
Benzo[g,h,i]perylene 80.3 0. 75 u 86.8 108 63-133 
Benzo[k]fluoranthene 80.3 0.18 u 73.7 92 71-126 
Bis(2-chloroethoxy)methane 80.3 0. 69 u 66.9 83 67-104 
Bis(2-chloroethyl)ether 80.3 0.12 u 51.6 64 63-106 
Bis(2-ethylhexyl) phthalate 80.3 0. 72 u 98.5 123 63-135 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-125567-1 

SDG No.: 

Matrix: Water Level: Low Lab File ID: M236482.D 
------------------------------

Lab ID: 460-125567-3 MS Client ID: CFMW-015-GW MS 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS # 

COMPOUND (ug/L) (ug/L) (ug/L) REC REC 
Butyl benzyl phthalate 80.3 0. 60 u 94.4 117 66-129 
Caprolactam 161 1.1 u 35.0 22 10-43 
Carbazole 80.3 0. 85 u 71.6 89 68-121 
Chrysene 80.3 0. 67 u 94.3 117 73-121 
Dibenz(a,h)anthracene 80.3 0. 090 u 92.0 115 59-136 
Dibenzofuran 80.3 0. 85 u 82.5 103 67-108 
Diethyl phthalate 80.3 1. 0 u 93.5 116 61-129 
Dimethyl phthalate 80.3 0. 98 u 84.4 105 65-121 
Di-n-butyl phthalate 80.3 0. 82 u 74.8 93 64-130 
Di-n-octyl phthalate 80.3 0. 69 u 87.9 109 64-131 
Fluoranthene 80.3 0. 72 u 76.0 95 66-123 
Fluorene 80.3 0. 80 u 83.8 104 67-112 
Hexachlorobenzene 80.3 0. 4 7 u 72.7 91 63-125 
Hexachlorobutadiene 80.3 0. 76 u 65.8 82 34-99 
Hexachlorocyclopentadiene 80.3 0. 61 u 79.1 98 18-99 
Hexachloroethane 80.3 0. 090 u 63.7 79 39-92 
Indeno[l,2,3-cd]pyrene 80.3 0.21 u 95.6 119 57-142 
Isophorone 80.3 0. 67 u 72.5 90 55-105 
Naphthalene 80.3 0. 80 u 63.9 80 51-98 
Nitrobenzene 80.3 0. 49 u 69.4 86 56-106 
N-Nitrosodi-n-propylamine 80.3 0. 83 u 72.3 90 48-118 
N-Nitrosodiphenylamine 80.3 0. 74 u 67.2 84 69-118 
Pentachlorophenol 161 2. 2 u 87.0 54 54-120 
Phenanthrene 80.3 0. 65 u 71.9 90 70-117 
Phenol 80.3 0. 41 u 24.6 31 16-43 
Pyrene 80.3 0. 83 u 91.6 114 63-129 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-125567-1 

SDG No.: 

Matrix: Water Level: Low Lab File ID: M236483.D 
-----------------------------

Lab ID: 460-125567-3 MSD Client ID: CFMW-015-GW MSD 

SPIKE MSD MSD QC LIMITS 
ADDED CONCENTRATION % % # 

COMPOUND - (ug/L) (ug/L) REC RPD RPD REC 
1,1'-Biphenyl ~e-t"v 81.6 89.6 110 14 30 54-108 F1 
1,2,4,5-Tetrachlorobenzene 81.6 84.2 103 5 30 46-105 
1,4-Dioxane 81.6 34.8 43 0 30 25-66 
2,2'-oxybis[l-chloropropane] 81.6 78.7 96 5 30 50-108 
2,3,4,6-Tetrachlorophenol 81.6 71.4 88 2 30 57-122 
2,4,5-Trichlorophenol 81.6 69.2 85 12 30 59-117 
2,4,6-Trichlorophenol 81.6 75.5 93 11 30 62-120 
2,4-Dichlorophenol 81.6 71.7 88 20 30 62-102 
2,4-Dimethylphenol (g 81.6 33.6 41 6 30 61-95 Fl 
2,4-Dinitrophenol ~ \~ 163 206 126 14 30 45-125 Fl j 
2,4-Dinitrotoluene 81.6 96.5 118 3 30 70-123 
2,6-Dinitrotoluene eB 81.6 112 137 12 30 68-121 F1 
2-Chloronaphthalene 81.6 82.8 101 7 30 54-105 
2-Chlorophenol 81.6 61.5 75 13 30 54-92 
2-Methylnaphthalene 81.6 73.2 90 10 30 47-104 
2-Methylphenol 81.6 45.5 56 16 30 43-80 
2-Nitroaniline YJYJ 81.6 35.1 43 2 30 46-124 Fl 
2-Nitrophenol 81.6 70.3 86 14 30 58-109 
3 & 4 Methylphenol 81.6 45.1 55 12 30 34-77 
3,3'-Dichlorobenzidine b'0'6 81.6 1.1 u 0 NC 30 68-123 Fl j 
3-Nitroaniline 'ff 81.6 0. 84 u 0 NC 30 60-117 Fl ~ 

-/~/A 
-lr.-.1& 

4,6-Dinitro-2-methylphenol 163 152 93 8 30 59-132 
4-Bromophenyl phenyl ether 81.6 72.8 89 6 30 57-126 
4-Chloro-3-methylphenol 81.6 60.9 75 16 30 58-98 
4-Chloroaniline ' 81.6 15.9 20 17 30 51-108 Fl J 
4-Chlorophenyl phenyl ether K f'..'\ 81.6 97.2 119 9 30 60-114 Fl j 
4-Nitroaniline ee-- 81.6 0. 49 u 0 NC 30 48-135 Fl .l 
4-Nitrophenol 163 48.3 30 11 30 11-47 
Acenaphthene 81.6 57.7 71 5 30 58-107 
Acenaphthylene \)\) 81.6 107 131 14 30 61-106 Fl .S 
Acetophenone 81.6 74.3 91 3 30 54-115 
Anthracene 81.6 72.2 88 7 30 70-118 
Atrazine 163 187 114 7 30 38-146 
Benzaldehyde 163 117 72 2 30 46-111 
Benzo[a]anthracene 81.6 94.6 116 5 30 73-119 
Benzo[a]pyrene 81.6 94.9 116 11 30 76-125 
Benzo[b]fluoranthene 81.6 95.7 117 8 30 78-123 
Benzo[g,h,i]perylene 81.6 95.0 116 9 30 63-133 
Benzo[k]fluoranthene 81.6 84.3 103 13 30 71-126 
Bis(2-chloroethoxy)methane 81.6 75.7 93 12 30 67-104 
Bis(2-chloroethyl)ether 81.6 59.2 73 14 30 63-106 
Bis(2-ethylhexyl) phthalate 81.6 93.8 115 5 30 63-135 

# Column to be used to flag recovery and RPD values 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-125567-1 

SDG No.: 

Matrix: Water Level: Low Lab File ID: M236483.D 
------------------------------

Lab ID: 460-125567-3 MSD Client ID: CFMW-015-GW MSD 

SPIKE MSD MSD QC LIMITS 
ADDED CONCENTRATION % % # 

COMPOUND (ug/L) (ug/L) REC RPD RPD REC 
Butyl benzyl phthalate 81.6 95.1 116 1 30 66-129 
Caprolactam 163 32.7 20 7 30 10-43 
Carbazole 81.6 72.0 88 0 30 68-121 
Chrysene 81.6 92.4 113 2 30 73-121 
Dibenz(a,h)anthracene 81.6 100 122 8 30 59-136 
Dibenzofuran ~_) 81.6 89.7 110 8 30 67-108 F1 
Diethyl phthalate 81.6 97.5 119 4 30 61-129 
Dimethyl phthalate 81.6 94.4 116 11 30 65-121 
Di-n-butyl phthalate 81.6 78.5 96 5 30 64-130 
Di-n-octyl phthalate 81.6 96.6 118 9 30 64-131 
Fluoranthene \ 81.6 81.9 100 8 30 66-123 
Fluorene t-JN 81.6 101 123 18 30 67-112 F1 ~ 
Hexachlorobenzene 81.6 84.3 103 15 30 63-125 
Hexachlorobutadiene 81.6 73.0 

I 
89 10 30 ,34-99 

Hexachlorocyclopentadiene l' 81.6 87.9 108 11 30 18-99 F1 
Hexachloroethane 81.6 69.3 85 8 30 39-92 
Indeno[1,2,3-cd]pyrene 81.6 104 128 9 30 57-142 
Isophorone 81.6 73.9 90 2 30 55-105 
Naphthalene 81.6 69.7 85 9 30 51-98 
Nitrobenzene 81.6 76.0 93 9 30 56-106 
N-Nitrosodi-n-propylamine 81.6 77.5 95 7 30 48-118 
N-Nitrosodiphenylamine 81.6 67.8 83 1 30 69-118 
Pentachlorophenol 163 102 62 16 30 54-120 
Phenanthrene 81.6 79.7 98 10 30 70-117 
Phenol 81.6 27.1 33 10 30 16-43 
Pyrene 81.6 89.0 109 3 30 63-129 

# Column to be used to flag recovery and RPD values 
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LDC #: ~ 7 !3 3 7 J3 c) 9-. 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of ____ ~ 
Reviewer: FT 

2nd Reviewer: ~JL--

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 12/13/2016 A 

gcms6 s 
GG 
uu 
DOD 

Ill 

Where: 

Reported Recalculated 

(RRF10 std) (RRF10 std) 

1.6862 1.6862 

0.9080 0.9080 

1.4750 1.4750 

0.9379 0.9379 

0.9307 0.9307 

0.9887 0.9887 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.8237 1.8237 18.4 

1.0152 1.0152 20.0 

1.5349 1.5349 6.2 

0.9826 0.9826 11.7 

0.9364 0.9364 11.2 

0.9969 0.9969 6.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

18.4 

20.0 

6.2 

11.7 

11.2 

6.8 



LDC #: i3 7 8"' 3 713 ,;) '-. VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(As)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax =Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date {Initial) {CC} {CC) 

1 U-A/ \lJ\~\\Y A (1st IS) t. i'2.~7 \. e,Gz.. , .. ~~~ 
o4~ s (2nd IS) l·OlS"Z o. ~1t1J o.srn~ 

~~ (3rd IS) ,, S"3i~ l-02./ ,,02./ 
tAV\ (4111 1S) D. iB~(., I· ooS \·bOS' 
.09j) (5111 IS) t;). ~3/a~ 0.123, ().[2~Gf 
J:!.L (6111 IS) o.-=,~toa, ,, 0 ,_..., J,0~-:1 

2 _(1M_ IS) 

(2nd IS) 
I 

(3rd IS) 

(4th IS) 

(5th IS) 

{6111 ISJ 

3 (1st IS) 

(2nd IS) 

(3rd IS) 

(4111 IS) 

(5111 IS) 

(6th IS) 

II Reported I Recalculated I 

II 
%0 

I 
%0 

I 
\· (o l·f.::, 
il·~ 11·*)/ 
33 ·I .33.] 
")...~ z..z,. 
J.~ J·~ 
~.o ~·0 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: 0 7 B ~ 713 olG\._...- VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: PiTFT 
2nd reviewer: )'-{-'" 

---"--'-----

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

I ID ~{ Sample 

Surrogate 
Spiked 

Nitrobenzene-d5 \0·0 
2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4, 6-Tribromophenol ,v 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID amp.e 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

~.;? ~6" ,.,o 
~' \0·.,.... \tOY 

1.~3 i.e 
4· ?>., ~? 
11·~ \ lli 

Percent 
Surrogate" Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

g,~ 0 

4\ 
I OZ... 
-.t-8 

~3 
tJL, \Y" 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: ~ 7Jl67/3~ ~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: _£I 
2nd Reviewer: U 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00 * (SSC - SC)/SA 

RPD = I MSC - MSC I * 2/(MSC + MSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: ------4j_4-_\ O _____ _ 

I Compound I 
Spike Sample Spiked Sample 
A~ded Conc;:l~tion concentrfbon 

(~ \....- ) < ~u ( lA~ 

r r M~ U " u 
M~n ------ M~ M~n 

Phenol ~·~ '?Jl· t:, NO ~.l_p Z1· 1 
N-Nitroso-di-n-propylamine t ~0 1l.·~ '11·5 
4-Chloro-3-methylphenol ~.~ N.O G"L~ ft, 0 ·~ 

Acenaphthene S)."? ' NO ~0.~ 51-:1 
Pentachlorophenol lfol \ lP? . '61. 0 IO 2-

Pyrene <to.~ v 0(\. ft, c.6~ .0 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

M::~triv ~niln:o M::driv ~nik"" I MSlMSD ! 

Percent Recovery Percent Recovery I RPD 
I 

... -• R,.,..~,,.. ... --' ~,.,..:::11,1' ... ~,.,..::!,,.. 

~ } ~' "";'3 3~ 10 IO 
9LJ 90 ~~ ,s -, 1 
~; bb ,~ lq- \v }Jo 
-,6"" 1~ 1\ --z' 

~ c-
~'1 S'J lc2 br I~ ~~ 
.(1~ l\~ }OJ tO~ "? ~ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: a7g 37/3c:)q_ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: U: 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC} LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~ lD l-\~b ~ 4 I o :2-~ 7 

J Spike - -Spike-- --, 1 cs II- . 1 cso IJ 1 CSLI cso I 
Compound ( :'\e~ ) C~n':~ I Percent Recovery II Percent Recovery II RPD ~~ 

. (.J l"' I II I II I 
I~~ I ~~0 I~~ I ~~0 - _Rp__e.alc__ ... _, 

RPr::.lr - • 1 RPr::.lr••l::.tPrl 

Phenol ~.0 'f-.)~ ~,.(.p IJA -,.,/ ').-/ v 
""' 

...... : ...... ___ ...I: /..'1. ~ CJ.7 ~~ L_ 
4-r.h•---., r_r~IICIIVI ~4·1 ~' ~1 / 
" f\l_;t::lldf.JIIlllt::llt:: ~..-;. (p \04 J.o4 / 

11~ 1\ l J!-) L 
Pyrene lj Jl '\2,..~ .JI \llP uta ~p.. ~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of g ualifications and associated samples when reported 
results do not aaree within 1 0. 0% of the .recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: ?¥' 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration= (AJ(IJ(Vt)(DF)(2.0) Example: 
(As)(RRF)(Vo)(Vi)(%S) 

A Ax = Area of the characteristic ion (EICP) for the Sample I.D. \.Cb 
' compound to be measured 

As = Area of the characteristic ion (EJCP) for the specific 
internal standard 

cane.= ( "2>~ 7 I '"I~ ) { '/,.o) { ":1-) (\boD) Is = Amount of internal standard added in nanograms (ng) 

vo = Volume or weight of sample extract in milliliters (ml) or ( t, ot..B"''IP ) ( + 16 2=;1;>'1 ~) (1)-S"D) grams (g). 1· ~O(o~ -
VI = Volume of extract injected in microliters (ul) 

vt = Volume of the concentrated extract in microliters (ul) 
2 1 . 0 '"'Ci I \...--Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 3783784a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: January 18, 2017 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125567-1 

Laboratory Sample 
Sample Identification Identification 

CFMW-E817-AQ 460-125567-1 
CFMW-010-GWF 460-125567 -2F 
CFMW-015-GWF 460-125567 -3F 
CFMW-014-GWF 460-125567 -4F 
CFMW-019-GWF 460-125567 -SF 
CFMW-DUP6-GWF 460-125567 -7F 
CFMW-049-GWF 460-125567 -8F 
CFMW-049a-GWF 460-125567 -9F 
CFMW-047-GWF 460-125567-1 OF 
CFMW-050-GWF 460-125567-11 F 
CFMW-015-GWFMS 460-125567 -3FMS 
CFMW-015-GWFDUP 460-125567-3FDUP 

Samples appended with F were analyzed for dissolved metals 
1 

V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37837B4A_RA4.DOC 

Collection 
Matrix Date 
Water 12/15/16 
Water 12/15/16 
Water 12/15/16 
Water 12/15/16 
Water 12/15/16 
Water 12/15/16 
Water 12/15/16 
Water 12/15/16 
Water 12/15/16 
Water 12/15/16 
Water 12/15/16 
Water 12/15/16 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(

0/oRSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB 17 -AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank 10 Date Analyte Concentration Samples 

CFMW-EB17-AQ 12/15/16 Calcium 232 ug/L CFMW-01 0-GWF 
Sodium 234 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-015-GWFMS, no data were qualified for Sodium percent recoveries (0/oR) 
outside the QC limits since the parent sample results were greater than 4X the spike 
concentration. 

4 
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VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

XI. Field Duplicates 

Samples CFMW-DUP6-GWF and CFMW-049-GWF were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ug/L) 

Analyte CFMW-DUP6-GWF CFMW-049-GWF RPD (Limits) Flag AorP 

Barium 278 278 0 (~30) - -

Calcium 47500 47200 1 (~30) - -

Magnesium 15300 15400 1 (~30) - -

Potassium 804 783 3 (~30) - -

Sodium 10200 10200 0 (~30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

5 
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The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37837B4A_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-125567-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-125567-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-125567-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 3783784a 
SDG #: 460-125567-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date:\\'~ \\1 
Page:~of~ 

Reviewer: ....,;;:::s,Q, 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

~alidatico A[ea I I Ccmmeots 

Sample receipt/Technical holding times ~ \2\\~\\\0 
ICP/MS Tune ~ 
Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()"~r!:tll A nf n!:lt::a 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

~ 
~) ~~~ (_,) 

~ ~-=-(_'-~.-:::\-)a... I~ 

~ \)0.)? 

~ ~~~c~ 
~ 

/ 

LL~ 

~ 
./ 

~ :: ( (o ~ "'""" 
~ 

, 

·~ 
~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

SB=Source blank 
OTHER: 

s d d 'th F d amples appen e WI were ana1yze as d' I d ISSOVe . 

Client ID LabiD Matrix Date 

1 CFMW--EB 17 -AQ 460-125567-1 Water 12/15/16 

2 CFMW-01 0-GWF 460-125567 -2F Water 12/15/16 

3 CFMW-015-GWF 460-125567 -3F Water 12/15/16 

4 CFMW-014-GWF 460-125567 -4F Water 12/15/16 

5 CFMW-019-GWF 460-125567 -SF Water 12/15/16 

6 CFMW-DUP6-GWF 460-125567 -7F Water 12/15/16 

7 CFMW-049-GWF 460-125567 -8F Water 12/15/16 

8 CFMW-049a-GWF 460-125567 -9F Water 12/15/16 

9 CFMW-047 -GWF 460-125567-1 OF Water 12/15/16 

10 CFMW-050-GWF 460-125567-11 F Water 12/15/16 

11 CFMW-015-GWFMS ~\.\ 460-125567 -3FMS Water 12/15/16 

12 CFMW-015-GWFDUP ~ 460-125567 -3FDUP Water 12/15/16 

13 

14 

15 
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VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. r ,.. 
Cooler temperature criteria was met. 

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? r 
Were %RSD of isotopes in the tuning solution :;;5%? 

/ 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- r 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 
/ 

Was a method blank associated with every sample in this SDG? 

Was there contamination in the method blanks? If yes, please see the Blanks 
/ validation completeness worksheet. 

\1. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 

Were the AB solution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix sp_ike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 

MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

/ used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? /" 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:~of""Z.. 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? / 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL / 
I (ICP)J>1 OOX the MDUICP/MS)? 

Were all percent differences (%0s) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be /' 
used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
/ to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. 
/ 

Target analytes were detected in the field duplicates. r 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. ../ 

MET-SW_2014.wpd version 1.0 

NA 

-

Page: 'Zof 2 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_iot__:l_ 
Reviewer: ·0~ 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

ro 
·• 1n MatriY Tarn,:d A ·•· .... U~t lTAL\ 

\-\Q ~~ Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl: V, Zni Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

(lc, .-\ , . .;\ 7.- l.t\1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, ZnJ Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An::~lvc:ic: 1111 • .&.L 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~I= AA AI ~h Ar;:. R~ RA r.rl r.~ r.r r.n r.rr I=A Ph Mn 1\Jin l-In Ni K ~A An N~ Tl \1 7n Mn R ~n Ti 

Comments: Mercury by CV AA if performed 

ELEMENTS.wpd 



LDC #: 3783784a 

METHOD: Trace Metals (EPA Method 200.71200.8) 

Blank units: ~...,. _ 
Sampling date: 12115/'. _ 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

uqll 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other· 

Samole Identification 

on Limit I No Qual. 

Ca 232 2320 

Na 234 2340 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

3783784aFB.wpd 

Page:_( of~ 
Reviewer: ~~ 

2nd Reviewer: fljt 



LDC#: 3783784a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 08/7000) 

Were field duplicate pairs identified in this SDG? (~ 
~ Were target analytes detected in the field duplicate pairs? 

Concentration (ug/L) 

Analyte 6 7 

Barium 278 278 

Calcium 47500 47200 

Magnesium 15300 15400 

Potassium 804 783 

Sodium 10200 10200 

Page:lof~ 
Reviewer: 0'"§2 

2nd Reviewer: ~ 

RPD Qual. 
(~30) (Parent Only) 

0 

1 

1 

3 

0 

\\LDCFILESERVER\Validation\FIELD 
DUPLICATES\FD_inorganic\3783784a.wpd 



LDC #: :2'l~3>~~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard 10 

~ ~ \.~S 

~ 
\..'~:.~ 

U:_'\) 
"U::> '-?...-"2-:; 
c.c.,~ 
\~ ---~"5,., 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc1llated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
~ ~\:\~ ~\.....- ~C~\'-- \~~'Y.:~?--"' '-..) 

I 
~ 

CVAA (Initial calibration) 

~ s;_coq~'- ~\,)~'-- loa%'?--
-- '-...) 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) \) s;a ~\~\._, SD0a\\. ''::>"-."/.~ 
\....,..) ~ 

CVAA (Contining calibration) ~ ~ ~'\~,\\.._ s; ~\\._.. ~~ ~f:?-
~ ~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

eeQoded 

%R 

la~~-_c:z__ 

t~o~!...~ 

(~\ ""!~~ 

~9-r'c.~ 

I 

Page:_lof~ 
Reviewer: ~<:::;;;> 

2nd Reviewer: K.¥:: 

Acceptable 
(Y/N) 

~ 

l 

~ 
I 

1 

Comments: ________________________________________________________________________________________________________________ _ 

calclc.4sw. wpd 



LDC #: "'SI~~\'t>~C\.. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_lofl 

Reviewer: ~ <::::) 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDR! X 1 00 
I 

Sample 10 

:l..(...~ ~ 

\~'-~' 
\_(_~ 

"Vc':.-~ 

t'\S 
(ep~o~ 

\A)~ 
«7~'..\.'\ --
&~ 
..,~ ;'VC> 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check ~~ \~~ :\ '-.)~'- ~~a..\'-
--... ~ 

Laboratory control sample C\\ ~-"L~ ~"- ~00~\'---
'-.._.) ~ 

Matrix spike 

l~ 
(SSR-SR) 

\~'-DA\:.k? ~'-
~ 

Duplicate ~ 3'\:--\'S:: -~'-.- ~~~·~\'-
~ ~ 

ICP serial dilution \--)a.__ 
~~~~~~~~'- ~6S.:~ 2-~ ...)~ \. 

I eecalc11lated I 
I %RIRPDI%D I 

~\1-~ 

\.0~(~'?--

~\ ~r,?-

0--~;>1~~ 

~~\l" .. v 

- . 
Acceptable 

%RIRPDI%D (YIN) 

C\\. ~(~~ -~ 

\u~~/.:.\2 \ 
\ 

~\.--~~?-

D"~t<~o 
:S,:_\'Y_Q 

'-¥ 

Comments: __________________________________________________________________________________________________________________ __ 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~ of~ 
Reviewer: ~ 

2nd reviewer:· 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
, N N/A Have results been reported and calculated correctly? 

N N/A Are results within the .calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for _(..::........~~____;. __ =C===·a::::::...... _________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
.FV 

ln. Vol. 
Oil 

# 

(RD)(FV)(Dil) 
(ln. Vol.) 

Recalculation: 

Raw data concentration ~~-==.. \\ ~ -~ \. \._ 
Final volume (ml) ~ 
Initial volume (ml) or weight (G) -h ... \-::.. 2._ 
Dilution factor V \ 

Sample ID Analyte 

\ C_o.._ 
2.... ~~ 
~ ~ 
~ C-..c-
s ~ 
\o ~ 
l \C_~ 

~ 0~ 
<; C~u. 
\.0 

""""" 

Reported Calculated 
Concentration Concentration Acceptable 
(~\L) ( \Jti \ \._., ) (Y/N) 

ci- ·z_~ ~ 
Co~ fo.% 
~~--0 -~~--0 

\~~ \,~ 

~-\ ~'-\ 

\S.'b::o \~~ 

l~~ {~~ 

\'ZcD""D \~ 

\-~ '~~ 
~.:-\ ~:\ '-.)/ 

Note: __________________________________________________ __ 

RECALC.4SW 



LDC Report# 3783786 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 18, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group {SDG): 460-125567-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB17-AQ 460-125567-1 Water 12/15/16 
CFMW-010-GW 460-125567-2 Water 12/15/16 
CFMW-015-GW 460-125567-3 Water 12/15/16 
CFMW-014-GW 460-125567-4 Water 12/15/16 
CFMW-019-GW 460-125567-5 Water 12/15/16 
CFMW-DUP6-GW 460-125567-7 Water 12/15/16 
CFMW-049-GW 460-125567-8 Water 12/15/16 
CFMW-049a-GW 460-125567-9 Water 12/15/16 
CFMW-047-GW 460-125567-1 0 Water 12/15/16 
CFMW-050-GW 460-125567-11 Water 12/15/16 
CFMW-015-GWMS 460-125567 -3MS Water 12/15/16 
CFMW-0 15-GWMSD 460-125567 -3MSD Water 12/15/16 
CFMW-015-GWDUP 460-125567 -3D UP Water 12/15/16 
CFMW-050-GWDUP 460-125567-11 DUP Water 12/15/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB 17 -AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB 17 -AQ 12/15/16 Nitrate/Nitrite as N 109 ug/L CFMW-01 0-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%>R) were within QC limits with the 
following exceptions: 

4 
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Spike ID MS(%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-015-GWMS/MSD Chloride 181 (90-11 0) 78 (90-11 0) J (all detects) A 
(CFMW-015-GW 
CFMW-014-GW 
CFMW-019-GW 
CFMW-DUP6-GW 
CFMW-049-GW 
CFMW-047-GW 
CFMW-050-GW) 

CFMW-015-GWMS/MSD Fluoride 87 (90-110) - J- (all detects) A 
(CFMW-015-GW 
CFMW-014-GW) 

CFMW-015-GWMS/MSD Sulfate 77 (90-11 0) 89 (90-110) J- (all detects) A 
(CFMW-015-GW 
CFMW-014-GW 
CFMW-019-GW) 

CFMW-015-GWMS/MSD Orthophosphate as P 179 (90-11 0) 157 (90-11 0) NA -
(CFMW-01 0-GW 
CFMW-015-GW 
CFMW-014-GW 
CFMW-019-GW 
CFMW-DUP6-GW 
CFMW-049-GW 
CFMW-049a-GW 
CFMW-047-GW 
CFMW-050-GW) 

For CFMW-015-GWMS/MSD, no data were qualified for Cyanide and Ammonia as N 
percent recoveries (0/oR) outside the QC limits since the parent sample results were 
greater than 4X the spike concentration. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Analyte (Limits) Flag AorP 

CFMW-015-GWMS/MSD Chloride 68 (:::;15) J (all detects) A 
(CFMW-015-GW 
CFMW-014-GW 
CFMW-019-GW 
CFMW-DUP6-GW 
CFMW-049-GW 
CFMW-047-GW 
CFMW-050-GW) 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

5 
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DUPID RPD 
(Associated Samples) Analyte (Limits) FlaQ A orP 

CFMW-015-GWDUP Total suspended solids 6 (::;5) J (all detects) A 
(CFMW-01 0-GW UJ (all non-detects) 
CFMW-015-GW 
CFMW-014-GW 
CFMW-019-GW 
CFMW-DUP6-GW 
CFMW-049-GW 
CFMW-049a-GW 
CFMW-047-GW 
CFMW-050-GW) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFMW-DUP6-GW and CFMW-049-GW were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFMW-DUP6-GW CFMW-049-GW 

Total cyanide 84.6 ug/L 82.9 ug/L 

Nitrate as N 551 ug/L 568 ug/L 

Hardness 200000 ug/L 196000 ug/L 

Alkalinity 209000 ug/L 210000 ug/L 

Total dissolved solids 230 mg/L 221 mg/L 

Fluoride 827 ug/L 834 ug/L 

Sulfur 3440 ug/L 3440 ug/L 

Chloride 639 ug/L 637 ug/L 

X. Sample Result Verification 

All sample result verifications were acceptable. 
6 
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RPD (Limits) Flag AorP 

2 (::;30) - -

3 (::;30) - -

2 (::;30) - -

0 (S30) - -

4 (S30) - -

1 (S30) - -

0 (S30) - -

0 (::;30) - -



XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD o/oR and RPD and DUP RPD, data were qualified as estimated in nine 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-125567-1 

I Sample I Anal~te I Flag I AorP I Reason 

CFMW-015-GW Chloride J (all detects) A Matrix spike/Matrix spike 
CFMW-014-GW duplicate (%R)(RPD) 
CFMW-019-GW 
CFMW-DUP6-GW 
CFMW-049-GW 
CFMW-047-GW 
CFMW-050-GW 

CFMW-015-GW Fluoride J- (all detects) A Matrix spike/Matrix spike 
CFMW-014-GW duplicate (%R 

CFMW-015-GW Sulfate J- (all detects) A Matrix spike/Matrix spike 
CFMW-014-GW duplicate (%R) 
CFMW-019-GW 

CFMW-01 0-GW Total suspended solids J (all detects) A Duplicate sample analysis 
CFMW-015-GW UJ (all non-detects) (RPD) 
CFMW-014-GW 
CFMW-019-GW 
CFMW-DUP6-GW 
CFMW-049-GW 
CFMW-049a-GW 
CFMW-047-GW 
CFMW-050-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-125567-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-125567-1 

No Sample Data Qualified in this SDG 

8 
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LDC #:_.:..;37:....::8:..:;3..:.....:78::::..:6:......__ __ _ VALIDATION COMPLETENESS WORKSHEET Date: \\ '"' \s\. 
SDG #:_4...:..::6=0~-1:..::2:.:.55=6~7_-1.:...._ __ Level IV Page:_\of~ 

Reviewer:~ 
2nd Reviewer:--¥1'=--

Laboratory: Test America. Inc. 

METHOD: (Analyte) Alkalinity (SM23208). Ammonia?&l (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM25400) "'\ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico Area I I Ccmmeots 

I. Sample receipt/Technical holding times ~ \L..\\,\\\{J 

II Initial calibration ~ 
Ill. Calibration verification ~ 
IV Laboratory Blanks ~ 
v Field blanks Sw ~~c._,') 

VI. Matrix Spike/Matrix Spike Duplicates ~ ~\) ;. (_\\ \ \~ 
VII. Duplicate sample analysis ~ \)U\( 

~ LC.S\Q ' VIII. Laboratory control samples ~- S~t-"\. 

IX. Field duplicates ~ \=-'J-::. (~o,\) 

~ ,r 
,f 

X. Sample result verification 

XI ()vcr<>ll nfrbf<> ~ 
Note: A = Acceptable NO = No compounds detected 

R = Rinsate 
D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB17-AQ 

CFMW-01 0-GW 

CFMW-015-GW 

CFMW-014-GW 

CFMW-019-GW 

CFMW-DUP6-GW 

CFMW-049-GW 

CFMW-049a-GW 

CFMW-047-GW 

CFMW-050-GW 

CFMW-015-GWMS s<>o"o 
CFMW-015-GWMSD \ 
CFMW-015-GWDUP ~ 

CFMW-050-GWDUP 

FB = Field blank 

Uo ""\.~ ~ \<;. '-> 

~o$1, ~3- w~~ ~ 

\ ~ ~ ~ 

~ "\_0F"• \S~ ·~,~- Po..\¥-
I 

j, 
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EB = Equipment blank 

LabiD Matrix Date 

460-125567-1 Water 12/15/16 

460-125567-2 Water 12/15/16 

460-125567-3 Water 12/15/16 

460-125567-4 Water 12/15/16 

460-125567-5 Water 12/15/16 

460-125567-7 Water 12/15/16 

460-125567-8 Water 12/15/16 

460-125567-9 Water 12/15/16 

460-125567-1 0 Water 12/15/16 

460-125567-11 Water 12/15/16 

460-125567 -3MS Water 12/15/16 

460-125567 -3MS D Water 12/15/16 

460-125567 -3D UP Water 12/15/16 

460-125567-11 DUP Water 12/15/16 

I 



VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Methoq~~ ) 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. / 

II. Calibration 

Were all instruments calibrated daily, each set-up time? --
Were the proper number of standards used? / 

Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibration verification %Rs within the 90-110% QC 
/ limits? 

Were titrant checks performed as required? (Level IV only) ~ 

Were balance checks performed as required? (Level IV only) / 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks 
/ 

validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
/ waters and ~ 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) 

was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% (85-115% for Method 300.0) QC limits? 

/ 

VI. Regional Quality Assurance and Quality Control -Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC-EPA_2010.wpd version 1.0 

Page:~otZ 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable r 
to level IV validation? 

/ 
Were detection limits < RL? 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. /' 

IX. Field duplicates 
/ 

Field duplicate pairs were identified in this SDG. 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. 
/. 

WETC-EPA_2010.wpd version 1.0 
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LOG#:~~~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

.... • 1n ... ... 
~idll 

Page:_1_of_1_ 

Reviewer: J D 
2nd reviewer: ~ 

\ pH TDS kW 'o~J N~)(s¥-~~\~~~HJTKN TOG Gr6+ GI04 ( \-\~~~~ - '--" \.. / ~· ~ \..._../ ~ 

pH TDS Gl F No-:;--f\JO, S04 O-P04 Alk GN NH~ TKN TOG Gr6+ GI04 
__/ 

Z-\.o pH fos·)t(F)~~) No_J~o~Wd//AI¥~)TKN TOG Gr6+ GI04 ( \-\-~'(('~ ~ ~~~ 
\..__..../ V\.../ "-...... -:--:--./ ~ ~ ,__... "---'"" '-... _:/ ..._____ 

pH TDS Gl F N03 N02 S04 O-P04 Alk GN NH3 TKN TOG Gr6+ GI04 

t2c ~~\-\ 2- pH TDS biJ~')NQJ N~~O~cb~ol Al(cN)Qi)TKN TOG Gr6+ GI04 
\.../ \.../ ' - .---" \.._../ '---' . \.._/ '---""" 

pH TDJ; Gl F NO~ NO, S04 O-P04 Alk GN NH~ TKN TOG Gr6+ GI04 -

fLr '~'~ pH fro~ ¥ GN F) NO~ No,(s¥o-Pb~lk)GN NH~ TKN TOG Gr6+ GI04 (ts0(~<~~ 
'-"' '-..../ \.../ ~ '-""" 

'----""" --- / 
pH TDS Gl F NO~ NO, S04 O-P04 Alk GN NH~ TKN TOG Gr6+ GI04 

()_c'_\~ pH TDS Gl F NO~ NO, S04 O-P04 ~lk\cN NH~ TKN TOG Gr6+ GI04 
\._/ 

pH TDS Gl F NO~ NO, S04 O-P04 Alk GN NH~ TKN TOG Gr6+ CI04 

pH TDS Gl F NO~ NO, S04 0-POA Alk GN NH~ TKN TOG Gr6+ GI04 

pH TDS Gl F N03 N02 S04 O-P04 Alk GN NH~ TKN TOG Gr6+ GI04 

pH TDS Gl F NO~ NO, S04 O-P04 Alk GN NH~ TKN TOG Gr6+ GI04 

pH TDS Gl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOG Cr6+ GI04 

pH TDS Gl F NO~ NO, S04 O-P04 Alk GN NH~ TKN TOG Gr6+ CI04 

pH TDS Gl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOG Cr6+ GI04 

pH TDS Gl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOG Cr6+ GI04 

pH TDS Gl F N03 N0_2_ S04 O-P04 Alk CN NH3 TKN TOG Gr6+ GI04 

pH TDS Gl F N03 N02 S04 O-P04 Alk GN NH3 TKN TOG Gr6+ GI04 

pH TDS Gl F N03 N02 S04 O-P04 Alk GN NH~ TKN TOG Gr6+ GI04 

pH TDS Cl F NO~ N02 S04 O-P04 Alk GN NH3 TKN TOG Gr6+ GI04 

pH TDS Gl F N03 NO, S04 O-P04 Alk GN NH~ TKN TOG Gr6+ GI04 

pH TDS Gl F NO~ NO, S04 O-P04 Alk GN NH~ TKN TOG Gr6+ GI04 

pH TDS Gl F N03 N0_2 S04 O-P04 Alk CN NH3 TKN TOG Gr6+ GI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk GN NH3 TKN TOG Gr6+ GI04 

pH TDS Gl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ GI04 

pH TDS Gl F N03 N02 S04 O-P04 Alk GN NH3 TKN TOC Gr6+ GI04 

pH TDS Gl F N03 N02 S04 O-P04 Alk GN NH3 TKN TOG Gr6+ GI04 

nH Tn~ r.l F NO. NO. ~0 0-PO Alk r.N NH TKN TOr. r.rn+ r.10 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 3783786 

METHOD: lnorganics, EPA Method See Cover 
Blank units:_!!911_ Associated sample units: ug/L 
Sampling date: 12/15/16 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other: Associated Sam 

Action Limit Samole Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

3783786FB.wpd 

Page:_\otl_ 

Reviewer: ::::)Q 
2nd Reviewer: ~ 



LDC #: 3783786 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

~ ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~~..:...:N:.:..:../A....:... Was a matrix spike analyzed for each matrix in this SDG? 

Page:~of" 
Reviewer: '<S~ 

2nd Reviewer: U 

Y N N/A Were matrix spike percent recoveries (o/oR) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
..., of 4 or more, no action was taken. 

v ~: N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 
~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
'II. ..... , ......... 1n M~triY lln~lvt~ Of_.., Of_.., ~Dn II irni+c:::\ A ,. ,.. ... .r, 

11/12 w Cl 181{90-11 OJ 78 _(90-11 0) 3-7, 9-10 J/UJ/A __(detl_ 
F 87 __(90-11 OJ 3-4 J-/UJ/A __(det) 

804 77 (90-110) 89 (90-110) 3-5 J-/UJ/A__(det) 
OP04-P 179 _(90-110) 157 (90-110) 2-10 J+det/A __(ndJ 

I I 11/12 I w I Cl I I I 68 (~15) I 3-7, 9-10 I J/UJ/A (det) I 

Comments: 11/12: CN NH3 > 4X 

3783786.wpd 



LDC #: 3783786 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
PAease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_i_ofl 

Reviewer: 'SSV 
2nd Reviewer: .t::l:: 

N N/A Was a duplicate sample analyzed for each matrix in this SDG? 
. , .<v N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and~ 35% for soil samples? If no, see qualifications below. A control 

1 

' limit of :!:_R.L. (:!:_2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

~·::· . ~.~ 
. . . - . - ·--· --- . ---·-- ---"::!:·--·-. --- - ... -· . - . '"'---·--·--·-· ... -· ,,_. ·--· ·-· . ---·--·- .. ·-· ·-· 

I 
Du~licate ID 

I 
Mattix... 

I 
Aoal~te 

I 
e~o 'I imits~ 

I 
Differeoce 'I imits} 

I 
Associated Sam~les 

I 
C11alificatiocs 

I 13 w TSS 6 {<5) 2-10 J/UJ/A (det/nd) 

Comments: __________________________________________________________________________________________________________________ ___ 

37837B6DUP.wpd 



LDC#: 3783786 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration 

Analyte 6 7 RPD (:!:30) 

Total Cyanide 84.6 (ug/L) 82.9 (ug/L) 2 

N03/N02-N 551 (ug/L) 568 (ug/L) 3 

Hardness 200000 (ug/L) 196000 (ug/L) 2 

Alkalinity 209000 (ug/L) 210000 (ug/L) 0 

TDS 230 (mg/L) 221 (mg/L) 4 

Fluoride 827 (ug/L) 834 (ug/L) 1 

Sulfate 3440 (ug/L) 3440 (ug/L) 0 

Chloride 639 (ug/L) 637 (ug/L) 0 

Page:_l_otL 
Reviewer: ~<:::::;./ 

2nd Reviewer: ~ 

Qualification 
(Parent only) 

\ \LDC FILES E RVER\ Va I id ation \FIELD D UP Ll CA TES\FD _i norga n ic\3 7 83 7 86. wpd 



LDC#:S\b>~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:___i_ of_\ _ 

Reviewer: :SS) 
2nd Reviewer:~ 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of ~ was recalculated.Calibration date: I o(··z_s.o\ \\.Q 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

:S.C\J L..L.,:-,_1...-S 
Calibration verification 

::s-c~ ~1..2.:'.:L "S 
Calibration verification 

~ --z:z~z~ 
Calibration verification 

Analyte 

;::-

~ 

C\ 

SD'-1' 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

~~ -
\~0-z..\.~\\L 

""' 
\,~~'-

\~\~~'--

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r or .-2 r or .-2 (Y/N) 

0.1 6654 

0.2 22153 0.9996 0.9990 

1 148188 
~~ 299498 2 

3 476835 

4 645687 

,,~ 

~'\ ~QL.._\~;:~ ,.._ l~-z.-\. 'Y.~ \~'--
"'-...:l 

\ \.'S ~~ ~\_'"(:, ~~~ ~ C\\-.\o~~~ 

{.'S.~\.. ~~:S~I'~~ c,_~-~1(?- 1 

I 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results.·------------------------------------------------

-\~~~ 



LDC #: ~t~tsl~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_Lof~ 
Reviewer: OS> 

2nd Reviewer: ~ 

METHOD: lnorganics, Method ~ c~ 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

SampleiD Type of Analysis 

Lcs=/ Laboratory control sample 

(2'-SL 

~J\S Matrix spike sample 

\o::,'\ 

t;)'-R Duplicate sample 

l"S '-_,()\ 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
Element (units) (units) 

~~';s z_, l <oCt::C> 'l~ 
uo\'-- U?\.~'-

'---...) \,.J 
(SSR-SR) 

D((D'\-? ~~0 0~'-- 'Z>SDD ~ ~ '--

-cv~ \-o-z...~ VVYA\'- ~ '\::> 7-a~ \._., 
~ 

I eecalca1lated 

II 
eeeod:ed 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

%io1_R- q~--~r~e ~ 
r 
\ 

ln!-:.e- (--8_ %~ 

() ~'* <:)1-::.~~Q 0.'*'1~~ \Jj 

Comments: ------------------------------------------------------------------------------------

TOTCLC.6 



LDC#~ 

METHOD: lnorganics, Method 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_l_of_l_ 

Reviewer: :::S. Q 
2nd reviewer: f!: 

P e se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
+-=--+.;-:-:-N..:..:..:/A.....:... Have results been reported and calculated correctly? 
v· N/A Are results within the calibrated range of the instruments? 
Y. N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for (s ~ ~~~~ 
recalculated and verified using the following equation: ·· 

reported with a positive detect were 

Concentration= --"\.,c 0·'{~L::.C:> Recalculation: r ~. ·'-.1(2>-l,~<f'Al)D .0~ Y~. 
"-· ~ ..)_) \C}DO ...... '\ ~'{.~ 

p~\ 1~~ ~:S~-u 

_)1 
\) 

-\ =- <ti (. ~~<t> ~\ 
- .• ~ £,.d)[) V"' \ l. 

0 '·;~' 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte (uo._\\._.) {l,h\\. ) (Y/N) 

\ eN q~\ ~-f_ ~ 
2- ~~s l.\'-.\ \''~) ·~\: . 

:3> ~~\~Oz.- ,._) \~ ~~o·o 
l+ ~~ss \'i..-z.cco \C\,_1'"2.-oCO 
s ~Ya\l~A-tkv,. h~?J .. xf-.J ~~ZoZX) 

\a "\ \:)"':, '-..,_) -z._~~\\_ '2~~\'-
'\ ~0~\ ,..JO--z.- t2> <::;6~~ s-b~ ~ 

'6 \S~ \ '-*0 M4 \ \__., \'--\0~\C. 

L\ ~ \'-\S "·~ )~'--.) 

\.0 ~ l~~ --tS~ .........: r1 

Note: ____________________________________ _ 

RECALC.6 



LDC Report# 37837C 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 18, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125644-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

Trip Blank 460-125644-4 Water 12/16/16 
CFMW-008a-GW 460-125644-5 Water 12/16/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014 ). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 15.0°/o for each 
individual compound and less than or equal to 30.0°/o for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

4 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-125644-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-125644-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-125644-1 

No Sample Data Qualified in this SDG 

6 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37837C1_RA4.DOC 



LDC #: 37837C1 

SDG #: 460-125644-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: tlf!1 
Page:_l_of_!__ 

Reviewer: f? 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-
1 
f' 
2 

3 

4 

5 

6 

7 

A 

I llalidatico A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

Trip Blank 

CFMW-008a-GW 

Notes: 

I I Ccmmeots 
p. tA 

A-

hr-t~ 0/o ~v "'-. \13 } ~0 (]../ 't oi ~~ - , 
A c:_.o{ !f=- p 

0_ 

" ---
b... 
N ~s 

A. ~\0 

N 
~ 

b 

A 
A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-125644-4 

460-125644-5 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/16/16 

Water 12/16/16 

L:\Roux Associates\Columbia Falls\37837C1W.wpd 1 
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LDC#: VALIDATION FINDINGS CHECKLIST 

EPA SW 846 Method 8260 

Were all percent relative standard deviations (%RSO) and relative response factors 
within method criteria for all CCCs and SPCCs? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
nee criteria of> 0.990? 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ,::: 
0.05? 

Was a Ia blank associated with le in this SOG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation leteness worksheet. 

within QC limits? 

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a 

Level IV checklist_8260B_rev01.wpd 

Page:_{_ of~ 
Reviewer: .r -1 

2nd Reviewer: 1<- t:-: 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD ana of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be 

Level IV checklist_8260B_rev01.wpd 

Page:~of~ 
Reviewer: r? 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
--- -- ------~-

A. Chloromethane AA. T etrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane I 

D. Chloroethane DD. Chlorobenzene DOD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 
1 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 
I 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 
i 

K. Chloroform KK. Trichlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L 1,2-Dichloroethane LL Methyl-tert-butyl ether LLL Hexachlorobutadiene LLLL Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1, 1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q 1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R 1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-0ichloropropane SSS. a-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1, 1,2-T richloro-1,2,2-trifl uoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1, 1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list.wpd 



LDC #: r37SSo7C/ 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of _ 

Reviewer: FT 

2nd Reviewer: kJf: 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 1 00 * (SIX) 

--

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 00/400 std) 

I CAL 12/13/2016 M 0.3005 

GCMS8 c 0.2596 

cc 1.5000 

JJJ 1.4137 

Where: 

Recalculated 

(RRF 20/1 00/400 std) 

0.3005 

0.2596 

1.5000 

1.4137 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3220 0.3220 11.9 

0.2534 0.2534 3.2 

1.5438 1.5438 10.0 

1.4509 1.4509 9.6 

Recalculated 

%RSD 

11.9 

3.2 

10.0 

9.6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

121316 8 
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LDC#: 37J137c) VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1 _of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(A,s)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~ = Area of compound, A1s = Area of associated internal standard 
Cx = Concentration of compound, C1s = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard 10 Date ComooundJReference internal Standardl (initial) (CC) (CC) 

1 L0J \VD} \1-/~) ll'o 1!l JIS1_)_ o. '?7-~0 0.1..-~c:=, ~ o. J-'09~ 
Ja.\'1\19) & (IS2) o.,.,~~4 t;. "'Lf~~ o,,..4q~ 

(!.e. (IS3) 1·5'"f3f1 '. 'tG" z,... \. _'fq~ 
~~J (IS4l 1· tGV~ 1.420 \·~2-(, 

(IS5) 

2 (IS1) 

J.IS2) 

(IS3) 

(IS4) 

(ISS) 

3 

1
4

1 I I /Ej/ I 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

JO· U lD--0 

19·4 tl4 
s:~ t;~ ,., J./ 

II I II 



LDC#: ~7 g3 7C/) VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ff"' 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

I ID ~~ Sampe 

Surrogate 
Spiked 

Dibromofluoromethane s-o.O 
1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene [J 

S I ID ampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample -

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-d8 

Bromofluorobenzene 

I ID Sampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

Sa·G \01 

5"\· ~ 103 

SU·~ lO' 
lf~·:V ,~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

t<J1 0 

1 o:? l 
I()) 

9£J ~ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LOG#: \37~ f>7<Z-/ 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: A 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = ILCSC - LCSDC I * 2/(LCSC + LCSDC) 

LCS 10: \.-~\0 ibO- tf \\ ?:>G:. (p 

Compound 

~~~[ 
1. 1-Dichloroethene 

Trichloroethene 

Benzene 

Toluene 

Chlorobenzene 

Spike 
Ad dey 

j_ \Akl l,.) 
N 

LCS I LCSD 

2...0.0 -w.O 

u 

LCSC = laboraotry control sample concentration LCSDC = laboratory control sample duplicate concentration 

Spiked Sample 
Co. ncentrf\tion 

{ .~Lt::-
1'-~ 

LCS I LCSD 

~.l 11· '2:> 

20' l \~-~ 

L~.:1 lib- \ 

J.~·-"'7 l to.s-
\ ~.~ t,.o 

I - ---- 1 cs-~ ··~1 1 csn l[ 1 cs11 csn I 
I_ Percer'lt Recovery IL P~pent Recovery IL RPD I 
I Reported I Recalc. . II Re_QQ_f!~ I.. Recalc. I[ RepQf"ted I Recalculated I 

-q~ c=tq- ~li7 sA, tt? JO 
I o tJ Joo 4~ cy1 ~ 

"" 40f 4, CfO 9o 9 _3 

'\9.1 ~K ot~ 4?> ~ ~ 

~q ~'1 ~s- ~~ t _:1 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC #: 3 7 g 3 7 ~) Page:_1_of_1_ 
Reviewer: FT 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

2nd reviewer: ¥f' 

E HOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N/A Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (&WsHDF} Example: 
(.A;s)(RRF)(V0 )(%S) y 

Ax = Area of the characteristic ion (EICP) for the Sample 1.0. ~2--
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

( qt).O J 
Is = Amount of internal standard added in nanograms Cone. = \S4~ 

(ng) ( ~ s 9 ., £, ~ ) ( l . 4~ to 0 ) 
RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = ,s \A'd }L or grams (g). b. 

Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1.wpd 



LDC Report# 37837C2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 18, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125644-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-008a-GW 460-125644-5 Water 12/16/16 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37837C2A_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the d~ta has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oO) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0o/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

12/20/16 4-Nitrophenol 34.4 All samples in SDG NA -
(03:38) Diethylphthalate 20.8 460-125644-1 

Pentachlorophenol 22.3 
Di-n-butylphthalate 20.5 
Butylbenzylphthalate 30.9 
Di-n-octylphthalate 22.4 
Dibenzo( a, h)anthracene 28.7 

12/20/16 Caprolactam 30.9 All samples in SDG NA -
(04:16) Atrazine 24.2 460-125644-1 

4 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) 

LCS/0 460-410601 Butylbenzylphthalate 140 (66-129) 143 (66-129) 
(All samples in SDG 
460-125644-1 ) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

5 
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XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-125644-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-125644-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-125644-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37837C2a 

SDG #: 460-125644-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: I /s/;7 
Page:_L_of_/ 

Reviewer: J=? 
2nd Reviewer: fi-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

IR 

Notes: 

I llalidatiao Ama I I Cammeots 

Sample receipt/Technical holding times AtA 

GC/MS Instrument performance check b 

Initial calibration/ICV At D.- f)~ ~0 ~ w, (v \cA ~2>0 
Continuing calibration svJ C...uV ~~ 

Laboratory Blanks b 
Field blanks N 
Surrogate spikes b. 

Matrix spike/Matrix spike duplicates N uS> 

Laboratory control samples ._svJ \,(bb l () 
Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-008a-GW 

N 
A 

A. 
!::::: 

A 

A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37837C2aW.wpd 1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-125644-5 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/16/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles PA SW 846 Method 82700 

is? 

Were all percent relative standard deviations (%RSD) ~ 20% and relative response 
factors within method criteria? 

a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
acc:eotance criteria of > 0.990? 

Was a laborato blank associated with in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation worksheet. 

Level IV Checklist_827DD_rev01.wpd 

Page:_L_of_:2-
Reviewer:--..[.2_ 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
'v'""""'"ulJ. Soil/ Water. 

of each matrix? 

Overall assessment of data was found to be 

Level IV Checklist_8270D_rev01.wpd 

Page: .,..,of "'V" 

Reviewer:--r-t:1-
2nd Reviewer:---¥l::--



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. -I 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. I 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-Dichlorobenzene DO. Acenaphthylene ODD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol 11. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene U UU.Benzo(b )thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5 -Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2, 6-Dimet~ylnaphthalene xxxx. X1. 
I 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Z1. 

COMPNDL_SVOA long list.wpd 



LDC#: ~7~67C!O>~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

-1r'~ NtA 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y/N/N/A VVt::l t:: dll -/OU diiU ""r;:, VVILIIIII lilt:: VdiiUdliVII vlllt::lld VI <.£V -IOU diiU ZV.Vv ""r ! 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

-\' p .. /'2-o( 1\o ~ \L\ ~ N\'2. o9-\'£;l J:I ~~-4 
+ 0~~~ Ll "2. o. <6 
~ TT "l-y .. :? 

+ )<)< ~o.q 

~ J:::..AA ~Q. 91 
} Frf oy],.tf 

k.~\( 7-~.-, 

t rz..-/X>\ Ito u.-v \L{ - tJ \' <99--\ ~ tJ\. tJ\ t-1\ t-.1\ ~0.9 
1 o~\LP t<-~~~ 2. 4 . ...,._ 
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Associated Samples 
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,J 
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Reviewer: FT 
2nd Reviewer: ~ {J-

Qualifications 
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LDC#: ~ 7 ~3 7~aq__, 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS} 

(Ple):lse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

~/0 1.\ko- A..A-A.. \ L}c::J ((,{a-\~ tl? ( l1b-,,~) ( ) A\' 
41 Olt:»O 1 ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( } 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ' ( ' 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ~ ( ) ( ) 

LCSLCSD.wpd 
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Reviewer: FT 
2nd Reviewer: k fL. 

Qualifications 
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LDC#: 57~~7 C 0>~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 12/18/2016 A 

gcms14 s 
DD 

uu 
DDD 

Ill 

-

Reported 

(RRF10 std) 

1.6419 

0.9920 

1.7689 

1.1454 

1.0591 

1.0427 

Where: 

Recalculated 

(RRF10 std) 

1.6419 

0.9920 

1.7689 

1.1454 

1.0591 

1.0427 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

----

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6065 1.6065 11.6 

1.0212 1.0212 18.1 

1.7929 1.7929 14.3 

1.1488 1.1488 13.8 

1.0303 1.0303 8.3 

0.8992 0.8992 14.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

11.6 

18.1 

14.3 

13.8 

8.3 

14.4 



LOC#: 3 7 g 37 C.dq,_ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: k& 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax =Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC} (CC) 

1 ~ o:,o~ \~ /-z.<;lt t, " (1st IS) r~oe;) \-~~ 1-(p~7 
w\'2.D9J'b ~ (2nd IS) l· 0 ~t~ 0,4::\-30 O.il"!>D 

DQ (3'd IS) \ ·11 "J.9 ,.1L,~ \.1L:,q 

lA\1\ (4th IS) l . \'t~~ ,. \\ .~ I· l\9 
OJ?P (5th IS) }· O'?JO_:?> ,.00).~ I· O;l-~ 
J:!J:. (6th IS) 0·~9~V \-OG. "2-. 1·0(oJ.--

2 (1st IS) 

(2nd IS) I 

(3rd IS) 

(4th IS) 

(5th IS) 

_{6th IS~ 

3 (tst. IS) 

{2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

(6th IS) 

II Reported I Recalculated I 

II 
%0 

I 
%0 

I 
s-.0 S'-0 
4·7 _1.] 
1· '!,- 1.~ 
-z,.(!J _2._-1£ 
o.(p (J.~ I 

1 f3 ' J I B . I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:--J.k{t--"----

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS ~00 / 

Sample ID: 

Surrogate 
Spiked 

Nitrobenzene-d5 \0 .o 
2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol _~.-

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ampe 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4, 6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ampe : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

'i·~'-1 i~ 
~.0 l ~l) 

1 "·4 ,,.,~ 

'l_.:tO ?-1 

~~Q ~4 

IO·~ \O<cJ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

~cj t.P 

w 
~ 
17 
:31 
ftJ ~ ,lJ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 67~3 7t:!,J a.._ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: R: k-= 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~IPO - tflb G::D\ ~ \0 

I Compound I 
Spike Spike I I es II . 1 esc II 
AddefV> Concentr1i?' I II II ( \A.~ ( \.o\.9 Percent Recove!X Percent Recove!X 

1-t fJ v lt"'c::n It"'~ 1 r~n I t"'C:: ... ~ .. ,.,.,,. - . ~ .. ,.,.,,. -
~·0 ~.0 '2-(p.~ -,~.~ "'i ;1~ 

,....-
Phenol ~? ?,:? \~ 

N-Nitroso-di-n-propylamine 12>.5 ~'i;/) .. ~z.. 4"' ~~ ~s 7 
4-Chloro-3-methylphenol "~- ~ (p"J>. ~ RS"' ~q- sc> ~0 7 
Acenaphthene . .~ '~ ~~.I 1~·'i '1?J ii ,~ 9J' (p 

Pentachlorophenol \ lo 0 li,O \ 1v rr-? 1\D uo \0 (? fO<i{ "2-

Pyrene w.o X1J .o '14·CC> 0)~.0 nq ll~ JOZ.Y ~~ ~ 

1 es£1 esc I 
RPD I 

~ .. ,.,.,,., ...... + ..... rl 

'~ 
7 _, 
~ 

z,. 

b 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the .recalculated results. 

LCSCLC.wpd 



LDC #: c37 [{ e 7 e.dJ ~ Page:_1_of_1_ 

Reviewer: FT 
VALIDATION FINDINGS WORKSHEET 

Sample Calculation Verification 
2nd reviewer: f!"¥' 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

;(1 N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A}OsHYtHDF}(2. 0} Example: 
(As)(RRF)(V0 )(VJ(%S) 

~\ ---
Ax = Area of the characteristic ion (EICP) for the Sample 1.0. I -:G£:b 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 

Is = 

internal standard 

Amount of internal standard added in nanograms (ng) Cone.= ( 0. ~\h( ~ }( looJ H }( } 
( )( t.-sO )( )( )( ) 

vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

"'clv v, = Volume of extract injected in microliters (ul) = 2. L\ 
vt = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanu~ 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

lOS'1 (~) ....... 0.(..\'l-~ (.x.} -t (Q. 0 () \~ \ ~ r~ 7- ) -
30S"b5 s-- / 

>< - o, :,o) ~ -

RECALC.wpd 



LDC Report# 37837C4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: January 18, 2017 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125644-1 

Laboratory Sample 
Sample Identification Identification 

CFMW-EB 18-AQ 460-125644-1 
CFMW-059a-GWF 460-125644-2F 
CFMW-032a-GWF 460-125644-3F 
CFMW-008a-GWF 460-125644-5F 
CFMW-008-GWF 460-125644-6F 
CFMW-057 a-GWF 460-125644-7F 
CFMW-059a-GWFMS 460-125644-2FMS 
CFMW-059a-GWFDUP 460-125644-2FDUP 

Samples appended with F were analyzed for dissolved metals 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37837C4A_RA4.DOC 

Collection 
Matrix Date 
Water 12/16/16 
Water 12/16/16 
Water 12/16/16 
Water 12/16/16 
Water 12/16/16 
Water 12/16/16 
Water 12/16/16 
Water 12/16/16 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(o/oRSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB 18-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB 18-AQ 12/16/16 Calcium 207 ug/L CFMW-059a-GWF 
Sodium 370 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-059a-GWF Sodium 3430 ug/L 3430J+ ug/L 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-059a-GWFMS, no data were qualified for Calcium percent recoveries (%R) 
outside the QC limits since the parent sample results were greater than 4X the spike 
concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (o/oD) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XU I. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to equipment blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-125567-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-125567-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-125567-1 

Modified Final 
Sample Analyte Concentration 

I CFMW-059a-GWF I Sodium I 
3430J+ ug/L 

I 

6 
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LDC#: 37837C4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-125644-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date:\\ \'-0\ \\ 
Page:~of~ 

Reviewer: '30 
2nd Reviewer: rf' 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

llalidatioo Area I I Com meets 

Sample receipt/Technical holding times ~ \'2.\ \~\\VJ 
ICP/MS Tune ~ 
Instrument Calibration ~ 
ICP Interference Check Sample {ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard(ICP-MS) 

Sample Result Verification 

()\/l:>r!:!ll " nf n!:lt!:l 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

~ 
sw ~(,\ 
~ t--\~-=- (~"\-:. La. I~~ 
~ ~~ 
~ <s;~~ c~ 
~ Lc_'::> 

10 
~ 
~ 

[A. 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

SB=Source blank 
OTHER: 

s d d 'th F d amp1es appen e WI were analyze as d' I d ISSOVe . 

Client ID LabiD Matrix Date 

1 CFMW-EB 18-AQ 460-125644-1 Water 12/16/16 

2 CFMW-059a-GWF 460-125644-2F Water 12/16/16 

3 CFMW-032a-GWF 460-125644-3F Water 12/16/16 

4 CFMW-008a-GWF 460-125644-5F Water 12/16/16 

5 CFMW-008-GWF 460-125644-6F Water 12/16/16 

6 CFMW-057a-GWF 460-125644-?F Water 12/16/16 

7 CFMW-059a-GWFMS fo6lO 460-125644-2FMS Water 12/16/16 

8 CFMW-059a-GWFDUP .~ 460-125644-2FDUP Water 12/16/16 

9 

10 

11 

12 

1~ 

I 

Notes:-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------

V:\LOGIN\Roux Associates\Columbia Falls\37837C4aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holdinQ times were met. ./'" 

Cooler temperature criteria was met. -
II. ICPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 

Were %RSD of isotopes in the tuning solution ~5%? 
/ 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? 
/ 

/ 
Were the proper number of standards used? 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- ., 
120% for mercury) QC limits? 

,. 
Were all initial calibration correlation coefficients > 0.995? 

IV. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks <" 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? 
/ 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spjke/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this / 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? I 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC J 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:__\. of -z. 
Reviewer: ::::>\:;;) 

2nd Reviewer: f!L 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125%.(200.8) / 
of the intensitv of the internal standard in the associated initial calibration? 

./ 
If the %Rs were outside the criteria was a reanalvsis oerformed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL / 
I (ICP)f>1 OOX the MDUICP/MS)? 

Were all percent differences{%0s) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be 
/ used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
/ to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

/ 

Page: Zotl:_ 
Reviewer:~ 

2nd Reviewer:_u_ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_i_of~ 
Reviewer: 1S.-s? 

2nd reviewer: f!L 

All circled elements are applicable to each sample. 

rto .I ID M:~triY T:~rnAt An~luto List/TAL\ 

\- \tJ ~b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, ~ Mo, B, Sn, Ti, 
./ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

(}_c:.1.- ~ ~b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, M"'ri) HgLNi,· K, Se, Ag, Na, Tl, V, Z~, Mo, B, Sn, Ti, 
/ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H~J. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H~L Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo,B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

A ... " ll •. LL ..1 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As,. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

lr,J=AA AI ~h Ac: R~ RP r.rl r.~ r.r r.n r.11 I=,:. Ph 1\Jin 1\Jin ~n Ni I< ~P An ~b Tl \1 7n 1\Jin R -~n Ti 

Comments: Mercury by CV AA if performed 

ELEMENTS.wpd 



LDC #: 37837C4a 

METHOD: Trace Metals (EPA Method 200.71200.8) 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

uall 

Field Blank I Rinsate I Other: Associated Sam 

Samole Identification 

Limitl 2 

Ca 207 2070 

Na 370 3700 3430J+ 

2 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37837C4aFB.wpd 

Page:_lof \ 

Reviewer: ~~ 
2nd Reviewer: U. 



LDC #: :Sr6~m~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

~ 
~'*~ 

:lQ.J 
\:S'..~"L 

c~ 
"'\"-0~ 
Cc.-~ 
\~~~ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc111ated 

Type of Analysis Element Found {ug/L) True {ug/L) I %R 

ICP {Initial calibration) 

ICP/MS (Initial calibration) ~e_ '4--\,~ ~\'-' ~\'- \.D~-f~~ 
--... '--"' 

CVAA (Initial calibration) ~~ s 0~ ~'- s,__,~'- ~~~1-'?---- ~.s 
-~ -

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) 
~\ q :\~ \j ~\_ ~0\.;>~\..._ q~_%~ 

'-.) 

CVAA (Contining calibration) \-\~ 4~\o~'- S v~\"-- ~Y-~ 
-.......l '-..,.) -

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
ee~oded 

%R 

\ 0~ "i~<t?-

\O"Z ... f:~ 

C(\i'~?-

q_q~~-

I 

Page:~of~ 
Reviewer: ~"' 

2nd Reviewer: U 

Acceptable 
{YIN) 

~ 

~ 

~ 
1 

Commenffi: ___________________________________________________________________________________________________________________________ ___ 

calclc.4sw. wpd 



LDC #: ~")~~\C.....~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_lof_l_ 

Reviewer: ~ v 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-O! X 1 00 
(S+D)/2 

Where, S = Original sample concentration 
0 = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDR! X 1 00 
I 

Sample ID 

):C..~~ 
\~----~"\ 

·\~?~ 
t--1-S 
\~'..\..\p 

~~<& 
S~-
\~ '_1, -s 

Where, I= Initial Sample Result (mg/L) 
SDR =Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS /I True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check ~ \~ .:s: 0~\'-- z_oo....J~'-
~ 

Laboratory control sample ~ L\ :\ uq\'- S uq \'--
~ ~ 

Matrix spike CA (SSR-SR) 

\O ~\o ~'-- \'0\J~\ \._, 
'-....) 

Duplicate ~~ ·-zq ~~ va.\ '--- ·zq~~~\'-
\.....:) "--..) 

ICP serial dilution c"- 2?sc:k> -s usi\'---' '2~~-s. \ ~ \ '--
... 

I Becalc111ated I 
I %R/RPD/%D I 
q-~%~ 

q~'1e_ 

la6y~ 

D __ ~of:.~~ 

~,\ Y~v 

... -' 

Acceptable 
%R/ RPD I %D (Y/N) 

q~ot<,'8- ~ 
J 

~~,~-~ 

to<o~l~\2-. 

o .s'%~x-Q 
~,\ 7.=.\J ~ I 

Comments: __________________________________________________________________________________________________________________ __ 

TOTCLC.4SW 



LDC #: 51~-;;1c~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_\_of~ 
Reviewer:~ 

2nd reviewer:~ 

Rease see qualifications below for all questions answered .. N ... Not applicable questions are identified as .. N/A ... 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
'V N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ (-""'-_z_~---'------&~__._<::............_ _______ were recalculated and verified using the following 
equation: 

Concentration = (RD)(fV)(Dil) 

RD 
FV 
ln. Vol. 
Dil 

# 

-

(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample 10 

\ 

z_ 

·~ 

l.\ 
s 
lo 

Recalculation: 

~~=\~~~~'
~~\~'2-

Analyte 

Na... 
~~ 
~ 
~ 
L-~ 

~ 

Reported Calculated 
Concentration Concentration Acceptable 

(\A\\_) h.Jo.. \L) (Y/N) 
........ 

':S\b ~ ":S\o 
~--0 \..\- .. 0 
Zb~ 2Jo~ 
~~\DQ() 4-s\CX)O 
~'-~ -ZO~'* 

Co~OD ~S:.DD ....v. 

Note: ___________________________________________________ __ 

RECALCASW 



LDC Report# 37837C6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 18, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125644-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-E818-AQ 460-125644-1 Water 12/16/16 
CFMW-059a-GW 460-125644-2 Water 12/16/16 
CFMW-032a-GW 460-125644-3 Water 12/16/16 
CFMW-008a-GW 460-125644-5 Water 12/16/16 
CFMW-008-GW 460-125644-6 Water 12/16/16 
CFMW-057a-GW 460-125644-7 Water 12/16/16 
CFMW-008a-GWMS 460-125644-5MS Water 12/16/16 
CFMW-008a-GWMSD 460-125644-5MSD Water 12/16/16 
CFMW-008a-GWDUP 460-125644-5DUP Water 12/16/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB 18-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-008a-GWMS/MSD Chloride 70 (90-110) 56 (90-110) J (all detects) A 
(CFMW-059a-GW 
CFMW-032a-GW 
CFMW-057 a-GW) 

CFMW-008a-GWMS/MSD Fluoride 69 (90-11 0) 67 (90-11 0) J (all detects) A 
(CFMW-059a-GW Sulfate 78 (90-11 0) 84 (90-110) J (all detects) 
CFMW-032a-GW 
CFMW-008a-GW 
CFMW-008-GW 
CFMW-057 a-GW) 

CFMW-015-GWMS/MSD Chloride 181 (90-110) 78 (90-11 0) J (all detects) A 
(CFMW-008a-GW 
CFMW-008-GW) 

MS/MSD percent recoveries were not calculated for Orthophosphate as P due to bad 
matrix of the samples. 

4 
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Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Analyte (Limits) Flag AorP 

CFMW-015-GWMS/MSD Chloride 68 (S15) J (all detects) A 
(CFMW-008a-GW 
CFMW-008-GW) 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR and RPD, data were qualified as estimated in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37837C6_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-125644-1 

I Samele I Anal~te I Flag I A orP I Reason 

CFMW-059a-GW Chloride J (all detects) A Matrix spike/Matrix spike 
CFMW-032a-GW duplicate (%R) 
CFMW-057a-GW 
CFMW-008a-GW 
CFMW-008-GW 

CFMW-059a-GW Fluoride J (all detects) A Matrix spike/Matrix spike 
CFMW-032a-GW Sulfate J (all detects) duplicate (%R 
CFMW-008a-GW 
CFMW-008-GW 
CFMW-057a-GW 

CFMW-008a-GW Chloride J (all detects) A Matrix spike/Matrix spike 
CFMW-008-GW duplicate (RPD) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-125644-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-125644-1 

No Sample Data Qualified in this SDG 

6 
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LDC #:_3:...:7-=8'-=37..:.....;C:::::;...:6"----
SDG #:_4....:..:6~0'---1:...:2:..:..56=-4..:.....;4:.--1.,:.__ __ 

VALIDATION COMPLETENESS WORKSHEET Date: t\.h\?\,1 
Page:_Lof_L 

Reviewer: ~<:Q 
2nd Reviewer: f4'--

Level IV 
Laboratory: Test America. Inc. 

"09 
METHOD: (Analyte) Alkalinity (SM2320B). Ammonia-bi4EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM25400) '-' 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification· 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

)(I ()u.,.r~ll nf rbt~ 

Note: A= Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

! 1d 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB18-AQ 

CFMW-059a-GW 

CFMW-032a-GW 

CFMW-008a-GW 

CFMW-008-GW 

CFMW-057a-GW 

CFMW-008a-GWMS 

CFMW-008a-GWMSD 

CFMW-008a-GWDUP 

I I Ccmmeots 

~ l-z...\ \'o \\ \o 

~ 
~ 
~ 
~ 5~- C_~ 

~Al YE\~ ·:::. ~'VJ--o\.'S..--~w \--\S\\J~~'J\k:O·- \'2-'S..~IO\-\r 
~ .. Dw - c..~'""w -c::)\'s .. -_ez_\>::J~ C . , . \\ - &::'t'\w-0~. -u'\'\:::)\0 ~b--%0·-\'2.~0\-\ 

~ LLS\"'V~~ 

N 
~ 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

\0o "-9<7~_~S'/ 

~ 7J:JO:O 
{ \ 
~ ~ 

~ 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-125644-1 

460-125644-2 

460-125644-3 

460-125644-5 

460-125644-6 

460-125644-7 

460-125644-5MS 

460-125644-5MS D 

460-125644-5DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/16/16 

Water 12/16/16 

Water 12/16/16 

Water 12/16/16 

Water 12/16/16 

Water 12/16/16 

Water 12/16/16 

Water 12/16/16 

Water 12/16/16 

./ 

I 

Notes: __________________________________________________________________________________ ___ 
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VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA MethodSQL.~) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
/ 

II. Calibration 

Were all instruments calibrated daily, each set-up time? r 

/ 
Were the proper number of standards used? 

Were all initial calibration correlation coefficients > 0.995? /" 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) / 

Were balance checks performed as required? (level IV only) I 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .:5. 20% for 
waters and .:::. 35% for soil samples? A control limit of .:5. CRDL(.:5. 2X CRDL for soil) 

/ was used for samples that were .:::. 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory_ control samples 

Was an LCS anaylzed for this SDG? ~"" 

Was an LCS analvzed oer extraction batch? /' 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

/ 

Page:J:.ofZ
Reviewer: ~~ 

2nd Reviewer: r-¥-:=' 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
/ to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

X Field blanks 

Field blanks were identified in this SDG. /' 

Target analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 

........ 

Page:Z-ot'L 
Reviewer: ~0 

2nd Reviewer: ~ 

Findings/Comments 



LDC #: SJ ~ ~~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

"' • 1n ~ ~ ........ Pa 

L/ v ~ "----"' 
pH TD8 Cl F NO~ NO? 804 0-POA Alk CN NH~ TKN TOC Cr6+ CIOA 

pH TD8 Cl F N03 N0_2_ 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ Cl04 

pH TD8 Cl F NO~ NO? 804 0-PO_A Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N0_2_ 804 0-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ NO? 804 0-POA Alk CN NH3TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F NO::~ N02 804 O-P04 Alk CN NH::~ TKN TOC Cr6+ Cl04 

pH TD8 Cl F NO::~ NO? 804 0-POA Alk CN NH~ TKN TOC Cr6+ CIOA 

pH TD8 Cl F NO~ NO? 804 O-P04 Alk CN NH3 TKN TOC Cr6+ Cl04 

pH TD8 Cl F N03 NO? SOA 0-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N0_2_ S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TD8 Cl F NO::~ NO? 804 O-P04 Alk CN NH::~ TKN TOC Cr6+ Cl04 

pH TD8 Cl F NO::~ N02 804 O-P04 Alk CN NH~ TKN TOC Cr6+ Cl04 

pH TD8 Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CIOA 

pH TD8 Cl F NO~ NO? SOA O-P04 Alk CN NH~ TKN TOC Cr6+ CIOA 

pH TD8 Cl F NO~ NO? SOA 0-POA Alk CN NH3 TKN TOC Cr6+ CI04 

nH Tn~ r.1 F NO NC1 ~0 0-PO Alk r.N NH TKN TOr. r.rR+ r.10 

Page:_1~of_1_ 

Reviewer: J D 
2nd reviewer: (~J=; 

Comments: ____________________________________ _ 
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LOC #: 37837C6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_l_of_\_ 
Reviewer: -~S') 

2nd Reviewer: ~ 

N N/A Was a matrix spike analyzed for each matrix in this SOG? 
. Ji.,)N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
Yo/A Were all duplicate sample relative percent differences (RPD) :o_ 20% for samples? 
L L IV ONLY: 
Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
-JJ. 1n M:::a+riv b.n:::alv+A 0/D OL" ~Pn II imi+c:\ A ....... .. 0 '~' 

7/8 w Cl 70 (90-1101 561_90-110) 2-3,6 J-/UJ/A (det) 
F 69 (90-11 OJ 67 (90-110) 2-6 J-/UJ/A (det) 

804 78 1_90-1101 84__{90-110) 2-6 J-/UJ/A (det) 
OP04-P 0 (90-11 0) 0(90-110) 2-6 Text (MS/0 was not calculated due to 

bad matrix of the sall!Qie) 

CFMW-015- w Cl 181 (90-110) 78 (90-110) 4-5 J/UJ/A (det) 
GWMS/0 (SOG: 
460-125567-1) 

CFMW-015- w Cl 68 (~15) 4-5 J/UJ/A (det) 
GWMS/0 (SOG: 
460-125567 -1) 

Comments: __________________________________________________________________________________________________________________ ___ 

37837C6.wpd 



LDC #: 0\~"'-v-y_.s.p Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_\_ of L 
Reviewer: ~S) 

2nd Reviewer:..k..k_ 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of~~ was recalculated.Calibration date: \ '2-\ L. -z._\ \ 'e 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 
--

Type of analysis 

Initial calibration 

3L--J \O :.~~ 
Calibration verification 

:1-L\j \~~\...(-s 
Calibration verification 

'"""\C),.,J \~'--0~ 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

~\-\-s 
s3 

s4 

s5 

s6 

,._J \:-\ ""S 
ro'-.>~ 

2-~ \\. ~'IM~\'-
"-,_) 

G,_) 0 :2-o\~~ 

\Jo ~ h·-Dz.-N \-OD~~\,..., 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r orr r orr (YIN) 

0.0 310810 

0.1 1330848 0.9998 0.9998 

0.5 4491597 

1 8582170 ~ 
2 16482093 

4 31633632 

-"\'<:'0~ 

'2. VV'~\_ \\Yo o/ ... R-. \. Obi_'K. 
........ 

(),1-~~ toqo/~~ \ C>'-\-._,.1-:.~ \ 

\ ~'\\'- \_'\:::) \ 01-:.~ l 0\ 0)~ R.,. 
.J; 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·------------------------------------------------



LDC #: ~t<&~}LJ..O VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of"\ 

Reviewer:~ 

2nd Reviewer: ~ 

METHOD: lnorganics, Method -S;Q.O.......; Co.~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LcS Laboratory control sample 

(\'_::,~ 

0S 
Matrix spike sample 

~~1-~ 

~JQ Duplicate sample 

\l·:,o<; 

S= 
D= 

Element 

\S~ 

r 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
(units) (units) 

8,-z_.o~'- 2:.1.\~~'---
(SSR-SR) 

~L_~'- \~~'-

~\~~~~\~ Zol-1~'-- '2-cr-L~\.._. 

"'-

I Recalc••lated 

II 
eeeorted 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

Li,_eo -~~~,. ~ c=\So -6 ~·z~ ~ __j 
I 

b\ 1~\?--- to~-/~ 

0'2~/-:>~\:) 0 :?._ ~/ .. ~ <::;) '-Y' 

Comments: ____________________________________________________________________________________________________________ _ 

TOTCLC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ~ ~'< 

Page:_l_of~ 
Reviewer: ~Q 

2nd reviewer: !Lf..--

P.tease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
· N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

'<"'7.. ""' SD. \ Compound (analyte) results for __ \._j.=.;c._.....-;;;__,~ ) ___ ~ __________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = I\.- (- (o ';.'b '-¥\ -~~) 

6\Q~\.\~ _\~~\ 

~--=- 2>\'S'"L~ ( 

# Sample ID 

2-

~ 

Recalculation: 

Analyte 

~'c-\~ 
~_:>)NO-z...-N 

~ .~~~~<:..... 

s ~~w-\Jv.. 
[£) ,~J 

k> \SS 
''2-- 5D~ 

Reported Calculated 
Concentration Concentration Acceptable 

( \h \ \._,) <Vo..\L) (YIN) 

\o~ lo~ ~~ 
\\)~ l~ I 

\ \. "S. a cx:::.t:::;J \ \SDDDO \ 

'3>~-oo ..Z..lta.~D 

\c~\\.... ( ~"'-o.\ '--
l&o~'--2\. t~'-~'~Y\-

\c:f\ODG LCPtoD'--1 ._y 

Note: ________________________________________ ___ 

RECALC.6 



LDC Report# 3783701 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 18, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125747-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-044b-GW 460-125747-2 Water 12/19/16 
CFMW-023-GW 460-125747-4 Water 12/19/16 
Trip Blank 460-125747-6 Water 12/19/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 15.0o/o for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

12/24/16 Dichlorodifluoromethane 31.8 All samples in SDG 460-125747-1 J (all detects) A 
(1 0:56) Bromomethane 38.2 UJ (all non-detects) 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 29.4 
Methyl cyclohexane 37.4 

12/24/16 Chloromethane 31.7 All samples in SDG 460-125747-1 NA -
(1 0:56) 

4 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR} were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag 

LCS/D 460-411827 Methyl cyclohexane - 60 (71-143) UJ (all non-detects) 
(All samples in SDG 
460-125747-1) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

5 
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XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration °/oD and LCS/LCSD 0/oR, data were qualified as estimated 
in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-125747-1 

I Sample I Compound I Flag I A or P 

CFMW-044b-GW Dichlorodifluoromethane J (all detects) A 
CFMW-023-GW Bromomethane UJ (all non-detects) 
Trip Blank 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Methyl cyclohexane 

CFMW-044b-GW Methyl cyclohexane UJ (all non-detects) p 
CFMW-023-GW 
Trip Blank 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Laboratory control samples 
(%R) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-125747-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-125747-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 3783701 

SDG #: 460-125747-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: I /!7 /;7 
Page:_.Lof_l 

Reviewer: F 7 
2nd Reviewer: ~~ 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1i" 

2 
,_ 
3 

4 

5 

6 

7 

IR 

I ~alidatiao A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration!ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-044b-GW 

CFMW-023-GW 

Trip Blank 

Notes· 

I I 
AtA 

6 
A /P,.. '0/u ?6.0 
....s--J 

!:::,.._ 

ND \~.:? 

A 
~ ~.7 

!:Jw \...~lo 
N 
b 
A 
~ 

-6 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37837D1W.wpd 1 

Cammeots 

~I~ J?:JO ()- \cA ~20 
( 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-125747-2 

460-125747-4 

460-1257 47-6 

c_u{ ~~ 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/19/16 

Water 12/19/16 

Water 12/19/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 82608 

Were all percent relative standard deviations (%RSO) and relative response factors 
within method criteria for all CCCs and SPCCs? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
nee criteria of> 0.990? 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ~ 
0.05? 

Was a blank associated with le in this SOG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation leteness worksheet. 

Level IV checklist_8260B_rev01.wpd 

Page:~ of~ 
Reviewer: r -1 

2nd Reviewer: t-f.-. 



LOG#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a MS/MSD an of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

e. 

Level IV checklist_8260B_rev01.wpd 

Page:~of~ 
Reviewer: -ft._ 

2nd Reviewer: 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
---·-

A. Chloromethane AA. T etrachloroethene AAA. 1 ,3,5-Trimethylbenzene Afl..P..A. Ethyl tert-butyl ether A1. 1, 3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert~Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DO. Chlorobenzene ODD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile 
I 

E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 A-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 
I 

I 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide I 
I 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L 1 ,2-Dichloroethane LL Methyl-tert-butyl ether LLL Hexachlorobutadiene LLLL Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000.1,1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q 1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. o-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane TITT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene vvw. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1, 3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

I 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

I Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list.wpd 



LOC#: a7ff67/) j 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

. - .,. -

JN. N!A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y tNJN/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

- \ 11/,'t \ J}o e.c..N oB-~1.\ ot~c ) j~ .::!>\.-a 
-t tO~ ~ 3\·t 
- e .3~- z, 
- 1' TT ?-q. '-J 
~ TT\T ?>1·'-1 

-- -- --------- -

CONCAL.wpd 

Associated Samples 

A\) 

lJ 
-

Page:~ of_! 
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2nd Reviewer: U 

Qualifications 
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LDC #: 3 7 B 3 1 D } 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

()ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
------------.--------

Y Jf J.JtA Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD 10 Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

"~to +tPo -- \T"TT ( ) Cpo <(o\--\4~) ( ) A\' 

4-1\ ~d.--7 ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 
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METHOD: GCMS 8260 8 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of ~ 
Reviewer: FT 

2nd Reviewer: ]Lf; 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

r---
Calibration 

Where: 

---

Reported Recalculated 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

----

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

# Standard ID Date Compound (RRF 20/1 00/400 std) (RRF 20/1 00/400 std) (Initial) (Initial) 

I CAL 12/13/2016 M 0.3005 0.3005 0.3220 0.3220 11.9 

GCMS8 c 0.2596 0.2596 0.2534 0.2534 3.2 

cc 1.5000 1.5000 1.5438 1.5438 10.0 

JJJ 1.4137 1.4137 1.4509 1.4509 ~1.6 

Recalculated 

%RSD 

11.9 

3.2 

10.0 

9.6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the~ recalculated results. 

121316 8 



LDC #: 61 tO 6 7 \:) ) VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1 _of_1_ 

Reviewer: FT 
2nd Reviewer: ll k 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~= Area of compound, A1s = Area of associated internal standard 
Cx = Concentration of compound, C1s:::; Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date ComooundJReference intemal Standard1 linitiall CCCl (CC) 

1 (U!_,~ 10: 4LP t~/~'I}J~ M (IS1) (). 3?-,_0 o. ').-9,~ o. 2991 
C- (IS2) 0, -v:i?>~ o. ,.._.,oe O~l40~ 
(!_(!...; (IS3) l-~ "";i 1.~1~ l··SJ-q-
.jj J (IS4_l ,.~-o} '. ?J~ I r ~ :,!3 ' 

JlS5l 

2 j_IS1) 

{IS2) 

_(IS3) 

_(!S4) 

{ISSJ 

3 

1
4

1 I I 1~1 l 

CON CAL 41S. WPD 

Reported Recalculated 
%0 %0 

\l·? ~·3 

S'·O 5'-0 
~a I ~- \ 
~.~ '"f,y 

II l I 



LDC #: '?::> 7 B "?:> 7 P ' VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer:__._~_,_ __ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample 10: 

Surrogate 
Spiked 

Dibromofluoromethane ~.0 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene v 

S I 10 ampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I 10 Sampe : -

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID . 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Samp.e 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

5":?· 1 to lP 
5"3·~ \0..., 
~.; 10 J 

4~·,.._ ~4 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

IOfo 0 

Jo1 
}o I 
'94f ' 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: o 7~ 3 7 D J VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: kl:;.. 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSG/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS 10: L~ lo 1-ko - t l\ ~').; 7 

Compound 

1.1-Dichloroethene 

Trichloroethene 

Benzene 

Toluene 

Chlorobenzene 

Spike 
Add~d 

l \NK 11, ) 
\ 

LCS I LCSD 

Spiked Sample 
Concenyr;.._on 

( "'~ 

LCS r LCSD 

'l.O,Q ?0-0 II \1· 4- \ta. (;0 

\9. \( \~·"?> 

W·~ tl· (p 

20r~ f~·~ 

_J! v ·11~0-{ \~·OJ 

I r cs II r csn II ' cs11 csn I 
I Percent Recovery _]I___ Percent Recovery IL RPD I 
I Reported f Recalc. II Reported I Recalc. IL-~e~o~ Recalculated I 

K--1 ~1 ~2> ct?> 4 _':I_ 

~~ 4'1 4(p Ojb ~ :; 

\0 ' to) 4B ~x ~ ~ 

}0 7' 
\ "' 'f' ~~ tl 4 

10J roJ JOO {00 ~ q 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC #: ~ 7 f; ~ 7 p } VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: Kf= 

GC/MS VOA (EPA SW 846 Method 82608) 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = i&llis}(DF} Example: 
(As)(RRF)(V0 )(%S) 

U;) jj Ax = Area of the characteristic ion (EICP) for the Sample I.D. 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Is = Amount of internal standard added in nanograms Cone.= ( ) ( ) ( ) 

(ng) ( ) ( ) ( ) ( ) 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

~ ~'i1- ( r;o) :::::.. 0. "J.[l-\-1 r~) - Q. 09~ 

~ooro~ I 

;< :=. j~.=. 6. ~ LA.q.._ 'L -
Ul 

RECALC.1 SB.wpd 



LDC Report# 3783702a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 18, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125747-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-044b-GW 460-125747-2 Water 12/19/16 
CFMW-023-GW 460-125747-4 Water 12/19/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (o/oRSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination(~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

12/27/16 Phenol 23.8 All samples in SDG NA -
(03:57) 2,2'-0xybis(1-chloropropane) 26.7 460-125747-1 

Hexachloroethane 20.3 
Pentachlorophenol 22.6 

12/27/16 Biphenyl 23.1 All samples in SDG UJ (all non-detects) A 
(03:57) Dimethylphthalate 20.8 460-125747-1 UJ (all non-detects) 

Diethylphthalate 23.4 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR} were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR} were with.in QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag A orP 

LCS/D 460-411 036 Bis(2-chloroethyl) ether 62 (63-106) - UJ (all non-detects) p 
(All samples in SDG 
460-125747-1) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

5 
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XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration °/oD and LCS/LCSD 0/oR, data were qualified as estimated in 
two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-1257 47-1 

I Sample I Compound I Flaa I A orP 

CFMW-044b-GW Biphenyl UJ (all non-detects) A 
CFMW-023-GW Dimethylphthalate UJ (all non-detects) 

Diethylphthalate UJ (all non-detects) 

CFMW-044b-GW Bis(2-chloroethyl) ether UJ (all non-detects) p 
CFMW-023-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Laboratory control samples 
(%R) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-1257 47-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-1257 47-1 

No Sample Data Qualified in this SDG 

7 
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LDC#: 37837D2a VALIDATION COMPLETENESS WORKSHEET Date: 1/o/J1 
Page:_Lof_L_ 

Reviewer:--r:J2._ 
2nd Reviewer:~ 

SDG #: 460-125747-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

r -2 

3 

4 

5 

6 

7 

lA 

I llalidatiao A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-044b-GW 

CFMW-023-GW 

Notes: 

I I 
At~ 

~ 

A I b.- ()/o ~\) 
~w 

& 

N 
A 
N t.~S 

..SvJ \,-C.C \(/ 

N 
~ 
~ 
b_ 

/:>-
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37837D2aW.wpd 1 

Cammeots 

4-- 7.-0 
I 

D = Duplicate 
TB = Trip blank 

{;--

EB = Equipment blank 

LabiD 

460-125747-2 

460-125747-4 

\eN' ~-:!> D 

~C/1 ~'2-0 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/19/16 

Water 12/19/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 82700 

Did the 

Were all percent relative standard deviations (%RSD) ~ 20% and relative response 
factors within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
nee criteria of> 0.990? 

Level IV Checklist_8270D_rev01.wpd 

Page:_f_of_ ::2-
Reviewer:____:t::J__ 

2nd Reviewer:~ 



LDC #: ? 1 C(;1;;7 {)).-._, VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be 

Level IV Checklist_8270D_rev01.wpd 

Page: ..,_..of "V' 

Reviewer: r:fE! 
2nd Reviewer: = 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
-

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene 81. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo{b)fluorene C1. 

D. 1 ,3-Dichlorobenzene DO. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz{a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo{g,h,i)perylene LLLL. Benzaldehyde L 1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene ( 1 MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b )thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5 -Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW. Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnap~thalene XXXX. X1. I 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

' Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene zzzz. Z1. 

COMPNDL_SVOA long list.wpd 



LDC#: 57%~7Dd-~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

.. 
~· Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 

/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y tN /N/A Were all %0 and RRFs within the validation criteria of :s:20 %0 and ~0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound {Limit: <20.0%) {Limit: >0.05) Associated Samples 

- tl.f'Y1--J\lo lteN (p - N\ '2. ?<.. (a 1 "' vJ "'2-0· l M~ 'tltO- 4\\tJ? (.o 

I~£'Y 

t l\-z.l'2.1,)\l C!-~~ {p- tv\2-~ G:,~O u ~ 'l-3 .cj A\\ - N\~ 
-4- o'"'!>s/ \-\ "2.-""·1 
-\" \< 20-~ 
~ "t::E et; ?-3 #l 
~ ~c. L_O,~ 
- LL d-3 ,Ji 
1" \T :ZJ...{LJ 

CONCAL.wpd 
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Reviewer: FT 

2nd Reviewer: ~ 

Qualifications 
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LDC #: ~'7g-3 7 ~q_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~sesee qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD 10 Compound %R (Limitsl %R(Limits) RPD (Limits) Associated Samples 

"'~to~- e> (p'2. <<o'b -tolD ( ) ( ) ~\' *\ \ 03Go ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( \ ( \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

j_ ~ j_ ) ( ) 

LCSLCSD.wpd 
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LDC#: 0 7}.{ 3 7 Or:), VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: }<.g.. 

METHOD: GCMS 82700 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 1 00 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 12/19/2016 A 

gcms6 w 
DD 

uu 
DOD 

Ill 

Where: 

------

Reported Recalculated 

(RRF10 std) (RRF10 std) 

1.6139 1.6139 

0.6370 0.6370 

1.3223 1.3223 

0.9285 0.9285 

0.9265 0.9265 

1.0091 1.0091 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

--

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.7668 1.7668 17.0 

0.7931 0.7931 19.4 

1.5232 1.5232 18.4 

0.9853 0.9853 11.7 

0.9709 0.9709 6.3 

0.9996 0.9996 10.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

17.0 

19.4 

18.4 

11.7 

6.3 

10.8 

' 

I 



LDC#: 875£3 7 ,Oc)~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: 1(./L 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

-- -- -

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC} {CC) 

1 ~e:v t~:~t \1-/1' ll\o A (1st IS) \-1lP (,pJO ,, ld=\v ,.~c:yt, 

M. 'Z~~(., 1(, w (2nd IS) (!;) .1~ "?> \ o.G, ?40 o."'-z;40 
00 (3rd IS) \ .. s-z.~~ I· Lf '0 "?::> \ · 4S:? 
lA It\ (4111 1S) e:>~'i'&~? 0.49tld o. 19lv 
voo (5th IS) CO.'=J:}O, D.~~~D o.~ J..'fO 
Tll- (6111 IS) b .. c::=tc:at9 (., \·0~'2- J·~Y 

2 UA/ (!)'?5t \']..j:Tth ~ (1st IS) .2 - \~ 1 '-·181 
~1.-?J~eoD (2nd IS) 0 ·1'?~1 O.l-~'37 

(3rdiS) \· ~~y 1 .~(:,~ 
(4th IS) o .. ~s? (). ~'"~ 
(5111 IS) \·DiP 9 l·o~s-

,lJ _(6th IS)_ ~J ,. 0 1~ \. 01~ 

3 (1st. IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5111 IS) 

(6th IS) 

II Reported I Recalculated I 

II 
%0 

I 
%0 

I 
4·lJ 4·0 
W-1 :lO • \ 
7-.{_p ')..{, 
-3 . ) ._g -l 
~.}{ t·~ 
~-:J- :; .. v 
~~·~ 2-?7.i 
-,,~ 7.r. 
)0-~ l o .. cf 
fO·~ ·,o .. ~ 
~ .. (p 4·(, 
\ ,~ _r .. (p 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: ~ 782> 7 .D~ a_ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: f::Jr 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

I ID ~' Sample 

Surrogate 
Spiked 

Nitrobenzene-d5 JO· 0 
2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol ,lt 
2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample 

Surrogate 
Spiked 

Nitrobenzene-d5 
-

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

"\·0 ~0 

i :=t-lJ ~1 

\\·~ n~ 
~.\6' ~z. 

'-·~ l ,_4 
,.(,Q "\LI 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

~0 0 

~1 

He.\ 
.3Z 

24 
~{t, \jv 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 6 7 8"37{JC)~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Contr~l Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: U16 IV L}.t, o - 1.\-- \\ tJ ~ <.o 

I I 
I I es II . 1 esc II 

Compound ( I Percent Recove!I II Percent Recove!I II 
~," 

Phenol ~.a ~.o w=1 t.lP ~(_p 1--(, 
N-Nitroso-di-n-propylamine -%., b~ 1tlr 
4-Chloro-3-meth I henol q.-y sY· lo~ tp)l 

Acena hthene lO.~ liP· jlo 411 
Pentachloro henol l~O \toO \~0 \1\ \0 0 lOt ltJ1 
Pyrene w.o ~.a jL, .. ~ 10.; ~\p ~~ ~ 

1 es£1 esc I 
RPD I 

~ .,... 
~ 

_., 
~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% ofthe recalculated results. 

LCSCLC.wpd 



LDC #:_b_7_8'_ 37 Q';). ~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: /Lf:-

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AJ(L)N,)(DF)(2.0) Example: 
(As)(RRF)0/0)0/i)(%S) 

~\ 0'4 ~ n-e~\fN-, \ Ax = Area of the characteristic ion (EICP) for the Sample J.D. ! 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 

( tu-oo J internal standard 
( '/.·0) c~) 

Is = Amount of internal standard added in nanograms (ng) Cone.= ~01.. '+0 
vo = Volume or weight of sample extract in milliliters (ml) or o 1 '+ 'l.e .;- (I·""''"~ 'f) ("l-?-=t) 

grams (g). 

v, = Volume of extract injected in microliters (ul) = 1·4 "'~ \1...--vt = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 

%5 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( } ( } Qualification 

RECALC.wpd 



LDC Report# 37837D4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: January 18, 2017 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125747-1 

Laboratory Sample 
Sample Identification Identification 

CFMW-EB19-AQ 460-125747-1 
CFMW-044b-GWF 460-1257 4 7 -2F 
CFMW-044a-GWF 460-1257 4 7 -3F 
CFMW-023-GWF 460-1257 4 7 -4F 
CFMW-053a-GWF 460-1257 4 7 -5F 
CFMW-044b-GWFMS 460-1257 4 7 -2FMS 
CFMW-044b-GWFDUP 460-125747-2FDUP 

Samples appended with F were analyzed for dissolved metals 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37837D4A_RA4.DOC 

Collection 
Matrix Date 
Water 12/19/16 
Water 12/19/16 
Water 12/19/16 
Water 12/19/16 
Water 12/19/16 
Water 12/19/16 
Water 12/19/16 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary. table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(

0/oRSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB 19-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB19-AQ 12/19/16 Calcium 350 ug/L CFMW-044b-GWF 
Sodium 373 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (0/oR) were within QC limits. 

4 
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VIII. Duplicate Sample Analysis 

Duplicate (DUP) · sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (0/oD) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-125567-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-125567-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-125567-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 3783704a 

SDG #: 460-125747-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: \\ \\o\r1 
Page:~of_l_ 

Reviewer: ::S'V 
2nd Reviewer: t<L-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XI\/ 

Note: 

:\lalidatioo Area I I Comments 

Sample receipt/Technical holding times ~ (~\~ \'\\o 

ICP/MS Tune ~ 
Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

Ov<=>r,;:all nf n,;:at,;:a 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

~ 
sw ~c,~c_~ 

~ ~~(_~\ 
~ ~\? 

I 

~ ~~cu 
~ Lc__<...., 

0 
~ 
.·~ 

~ 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

SB=Source blank 
OTHER: 

s d d 'hF d d. I d amples appen e Wit were anaryze as rsso ve . 

Client ID LabiD Matrix Date 

1 CFMW-EB19-AQ 460-125747-1 Water 12/19/16 

2 CFMW-044b-GWF 460-1257 4 7 -2F Water 12/19/16 

3 CFMW-044a-GWF 460-1257 4 7 -3F Water 12/19/16 

4 CFMW-023-GWF 460-125747-4F Water 12/19/16 

5 CFMW-053a-GWF 460-125747-5F Water 12/19/16 

6 CFMW-044b-GWFMS {A'l'9..A~ 460-125747-2FMS Water 12/19/16 

7 CFMW-044b-GWFDUP J, 460-1257 4 7 -2FDUP Water 12/19/16 

8 

9 

10 

11 

12 

1~ 

I 

Notes: ____________________________________________________________________________________________________________________________________________________________________ __ 

L:\Roux Associates\Columbia Falls\37837D4aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 

...-
Cooler temperature criteria was met. 

II. JCP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 
, 

Were %RSD of isotopes in the tuning solution ~5%? -
Ill. Calibration 

..,..... 
Were all instruments calibrated daily, each set-up time? 

Were the proper number of standards used? --
Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks _.,.., 
validation completeness worksheet. 

\1. /CP Interference Check Sample 

Were ICP interference check samples performed daily? 
~· 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? ./ 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this .r SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
/ waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? r 
Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_lot'2..... 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125%.(200.8) .("" 
of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis performed? / 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL r 
IOCP)/>100X the MDUICP/MS)? 

Were all percent differences (%Ds) < 1 0%? 
/ 

Was there evidence of negative interference? If yes, professional judgement will be 
/ 

used to qualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

/ 

Page: ~f-z.. 
Reviewer:~ 

2nd Reviewer:_~...._._ __ 

Findings/Comments 



LDC#:'S~~~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:~oL_ 
Reviewer: ~ 'V 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

~ ... ._ .... ,..,. ID M~triY T~rner An~lvh~ List (TAL\ 

\ ---~ 1 ~Ms. Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, ~ Mo, 8, Sn, Ti, 

AT, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

{1::~L,-l ~~: 1b, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, ~)Hg(Ni, K, Se, Ag, Na, Tl, V, Z~ Mo, 8, Sn, Ti, - _./ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g_, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g, Mn, Hg, Ni, K, Se, A_g_, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

A .I. • a• LL --' 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

ICP-MS AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

!~!='AA AI ~h Ac:. R~ R.:> ~rf r~ rr rn r., I !='.:> Ph 1\Jin 1\Jin l--In l\li I< ~,:> An 1\1~ Tl \/ 7n 1\Jin R ~n Ti 

Comments: Mercury by CV AA if performed 
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LDC #: 37837D4a 

METHOD: Trace Metals (EPA Method 200.71200.8) 

Blank units:_=.;;L:..=--
Sampling date:_~'--'-"'-;......:....:; __ 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other· 

Samole Identification 

on Limit I No Qual. 

Ca 350 3500 

Na 373 3730 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37837D4aFB. wpd 

Page:_S,_otl_ 

Reviewer:~ 
2nd Reviewer: )_l.J( 



LDC #: ~]R1:21"Q~~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

~ 
\~---~ 
-.-~ 

T~~~~ 

c~ 
1:5-1..-~ 
CL>J 
\_~:.\.~ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) s~ ~q~'- ~o~\'- \0()~~~ 
"'-..) \.._) 

CVAA (Initial calibration) 

*' U...--~uq\v- ~~~ _q, ~{.a~ 
.-J ~ "-J 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) 
v~ 5\~\ ~\\._ S.D u~'- \~~-;.~ 

'-.._J 
CVAA (Contining calibration) ~ \.\ ~~~~"--' s\)~~ q'<>l.j~ 

__, '--..) '-.) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

eeQar:ted 

%R 

\~~~~~-

ct\Y-~ 

\o~Y ... ~ 

~\o~?-

I 

Page:~of~ 
Reviewer:~ 

2nd Reviewer:-¥-¥=-

Acceptable 
(Y/N) 

~ 

~ 

~ 
~ 

Commen~:-----------------------------------------------------------------------------------------------------------------

calclc.4sw. wpd 



LDC#::;?\2s>\Q~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~of~ 
Reviewer: ·~'S) 

2nd Reviewer: fL.¥=. 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 1 00 
I 

Sample ID 

~C-S~ 
\"2>_..-~ 

LC-~ 
\~'--~\ 
tv\~ 
\~'~'\~ 
o..R 
~ \.\ '..:~\ 

~c~ \'\-'- ~ 

Where, I = Initial Sample Result (mg/l) 
SDR = Serial Dilution Result (mg/l) (Instrument Reading x 5) 

Found I 5 II True I D I SDR (units} 
Type of Analysis Element (units} 

ICP interference check CM_ \\'t .. ~~'-' '2--o'D ~ \.._ 
-

laboratory control sample ~~ 0"~~ ucl'- \0~\-._ 
\.. -

Matrix spike (SSR-SR) 

\J:~ Z\-.\:>\o 'f\_l '- ~~~\_ 
~ 

Duplicate \Jc,., ?:5=\~~~ ~\.~Uc>d'-

ICP serial dilution ~ 'ZI.-\~~~ '- '2JSc) ~-..::.~ '--

I eeca lc1llated I 
I %RIRPD/%D I 
~7~e 

_g_Uc_-;:~ 

\"V~~~~ 

o~~(<.~ 

\ .. ~'"'/_,_~ 

... 
Acceptable 

%R/ RPDI%0 (YIN} 

(S~ o/~~ ~ 
' ~'+~(,.~ 

l~-;,i?-

0.._ '6.4.-! ... ~xrv 

\ \_~01~-v 'v 
Comments: __________________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~ofl 
Reviewer: ~ 

2nd reviewer: 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
. N N/A Have results been reported and calculated correctly? 

Y N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for ___ (j=~-:'J_..~-.-~---------- were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Oil 

# 

(RD)(FV)(Oil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 
z 

3 
~ 
~ 

Analyte 

0~ 
~ 
~ 
1\o.. 
p~ 

Reported Calculated 
Concentration Concentration Acceptable 

(Uq\L} ( vq\L) (Y/N) 

6~ ~~s ~ 
~\ z_~\ 

~ .. ~ \.<~ 
\\~"C:C) \1.\o:::::> 

0-~ D~~ \ .I 

Note: _______________________________________________________________ __ 
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LDC Report# 3783706 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 18, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125747-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB19-AQ 460-125747-1 Water 12/19/16 
CFMW-044b-GW 460-125747-2 Water 12/19/16 
CFMW-044a-GW 460-125747-3 Water 12/19/16 
CFMW-023-GW 460-125747-4 Water 12/19/16 
CFMW-053a-GW 460-125747-5 Water 12/19/16 
CFMW-EB19-AQDUP 460-125747-1 DUP Water 12/19/16 
CFMW-053a-GWMS 460-1257 4 7 -5MS Water 12/19/16 
CFMW-053a-GWMSD 460-1257 4 7 -5MSD Water 12/19/16 
CFMW-053a-GWDUP 460-1257 4 7 -5DU P Water 12/19/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB 19-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank 10 Date Analyte Concentration Samples 

CFMW-EB 19-AQ 12/19/16 Chloride 222 ug/L CFMW-044b-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike 10 MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-053a-GWMS/MSD Orthophosphate as P 114(90-110) 122 (90-110) NA -
(CFMW-044b-GW 
CFMW-044a-GW 
CFMW-023-GW 
CFMW-053a-GW) 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\3783706_RA4.DOC 



Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-1257 47-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-1257 47-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-125747-1 

No Sample Data Qualified in this SDG 

6 
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LDC#: 3783706 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-125747-1 Level IV 
Laboratory: Test America. Inc. 

Date:\.\\.\ \\1 

Page:_lof~ 
Reviewer: ...:S.v 

2nd Reviewer: \?t 

METHOD: (Analyte) Alkalinity (SM23208). Ammonia;t4- (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitr;i:te/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

Yl nuor<:>ll nf rbt<:> 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1L1 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB19-AQ 

CFMW-044b-GW 

CFMW-044a-GW 

CFMW-023-GW 

CFMW-053a-GW 

CFMW-EB19-AQDUP 

CFMW-053a-GWMS 

CFMW-053a-GWMSD 

CFMW-053a-GWDUP 

Notes: 

I I Comments 

~ \'2..-\ \.'\\ \\0 

-~ 

~ 
~ 

S~) ~'E:.;::; (_ '-') 

s,~ ~~D-:- C\,~ .., 

~ ~Q 
~ \.-<-S\Q~~ 
~ 

1\ 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

~o'"'-~S -~ _-\ S~ 

~"-
~D4 

( 

"-\.-

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-125747-1 

460-125747-2 

460-125747-3 

460-125747-4 

460-125747-5 

460-125747-1 DUP 

460-125747-5MS 

460-125747-5MSD 

460-125747-5DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/19/16 

Water 12/19/16 

Water 12/19/16 

Water 12/19/16 

Water 12/19/16 

Water 12/19/16 

Water 12/19/16 

Water 12/19/16 

Water 12/19/16 

I 

-------------------------------------------------------------------------------------
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LDC #: i~~..,c?:\~ to VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method~g {_~<J 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. / 

II. Calibration 

Were all instruments calibrated daily, each set-up time? 
/' 

Were the proper number of standards used? / 

Were all initial calibration correlation coefficients> 0.995? /'" 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) / 

Were balance checks performed as required? (Level IV only) 
/ 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks 
/ validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .5 20% for 
waters and .5 35% for soil samples? A control limit of .5 CRDL(.5 2X CRDL for soil) / 
was used for samples that were .5 5X the CRDL, including when only one of the 
duj>licate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) ;· 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 
. ./ 

Were performance evaluation (PE) samples performed? 
/ 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

Page:~of<
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC#: \SI~t~\0 VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 

to level IV validation? 

Were detection limits < RL? .,/ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ( 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. 
/ 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

Page:L...ofZ_ 
Reviewer: LS~ 

2nd Reviewer: fl? 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

~ ·• ID --. Pa -

-
pH TD8 Cl F NO::! NO? 804 0-£.04 Alk CN NH::l TKN TOC Cr6+ 0104 

'------"" 
pH TD8 Cl F N03 N02 804 0-P04 Alk CN NH3 TKN TOC Cr6+ 0104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ 0104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ 0104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ 0104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ 0104 

pH TD8 Cl F NO::! NO? 804 O-P04 Alk CN NH::l TKN TOC Cr6+ 0104 

pH TD8 Cl F NO::! NO? 804 O-P04 Alk CN NH3 TKN TOC Cr6+ 0104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ 0104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ 0104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ 0104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ 0104 

pH TD8 Cl F N03 NO? 804 O-P04 Alk CN NH::l TKN TOC Cr6+ 0104 

pH TD8 Cl F NO::! NO? 804 O-P04 Alk CN NH_3 TKN TOO Cr6+ 0104 

pH TD8 Cl F N03 NO? 804 O-P04 Alk CN NH3 TKN TOC Cr6+ 0104 

pH TD8 Cl F N03 N0_2_ 804 O-P04 Alk CN NH3 TKN TOC Cr6+ 0104 

pH TD8 Cl F N03 N0_2_ 804 O-P04 Alk CN NH3 TKN TOC Cr6+ 0104 

pH TD8 Cl F N03 N02 804 0-P04 Alk CN NH3 TKN TOC Cr6+ 0104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ 0104 

pH TD8 Cl F N03 NO? 804 0-P04 Alk CN NH3 TKN TOC Cr6+ 0104 

pH TD8 Cl F N03 N02 804 0-P04 Alk CN NH3 TKN TOC Cr6+ 0104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ 0104 

nH Tn~ r.1 F NO. NO. ~0 0-PO Alk r.N NH. TKN TOr. r.rR+ r.10 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: f'V-

Comments: ___________________________________ _ 
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LDC #: 3783706 

METHOD: lnorganics, EPA Method See Cover 
Blank units:..!!QLb_ Associated sample units: ug/L 
Sampling date: 12/19/16 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other: Associated Samoles: 2 

Analvte Blank 10 Action Limit Sample Identification 

~~~~~~~~~~~~~~~~:_~ 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37837D6FB.wpd 

Page:~ of~ 
Reviewer: 0~ 

2nd Reviewer: ~ 



LDC #: 3783706 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~of__l_ 
Reviewer:~ 

2nd Reviewer:~ 

l/' ._, N/A Was a matrix spike analyzed for each matrix in this SDG? 
71

1 N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 
VEL IV ONLY: 

Y) N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

H I I 
MS MSD 

I I 
I MSlMSD ID Mat~:ix Aoal~te 0liJBecolle~ 01'aBecalleg~ BE!D 'I imits~ Associated Sameles Q11alificatioos 

7/8 w OP04-P 2-5 J+deUA nd 
! 

Comments: __________________________________________________________________________________________________________________ ___ 

37837D6.wpd 



LDC #: :S~\S)\o Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_\_ of _L 
Reviewer: ~ V 

2nd Reviewer:~ 
Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of~ was recalculated.Calibration date: to\ '"2-\,o \ \b 

An initial or continuing calibration verification percent recovery (o/oR) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

jL)J '2.--z,:'--SL-
Calibration verification 

)<~ ~ '3>'-l u 
Calibration verification 

~ r~~~ 
Calibration verification 

Analyte 

Sv~ 

~'+ 

0\?tJ."'~ 

<:::._~ 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

~ -
'!. _\¥>~\'--

""-1 

l--1'/f\~~ 

0 .2-\~~ \\._ 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r orr r orr (Y/N) 

0.6 24460 

1.5 70939 0.9993 0.9990 

7.5 564588 

~~ 15 1168895 

22.5 1862291 

30 2563155 

~~ 

"~ ~~~~(.~ '1,-s~\\. q~-~1<?----
'-.J 

..__, 

~~~'- ct ~ J.c/;)//?- ~~'~c~~~ \ 
D\1 ~'- t t(:rl_ o (. \2- l Ol ~/.{?_ 1 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·------------------------------------------------
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LDC #: S\~'S\S:?~ 

METHOD: lnorganics, Method ~ ~c~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ofl 
Reviewer:~ 

2nd Reviewer:-&_ 

Percent recoveries (0/oR) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

Sample 10 Type of Analysis 

LC') Laboratory control sample 

~~' .. &0 

h') Matrix spike sample 

\'-~~~~ 

\) \.) « Duplicate sample 

\J'v'~ t-<-

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
Element (units) (units) 

·w~~ \~~u~'- \GOb u~~ '-' 

(SSR-SR) 

D ~-o'--\:\? ~'S.ot\\~ ~'-
...., 

~'Vl ~~I 

~\~~':) {U c._ 1---)c__ 

Comments: ~ ~ u.v.1_~ 

TOTCLC.6 

I eecalclllated 

II 
eeeatted 

I I Acceptable 
%RIRPD %RIRPD (YIN) 

(oS~\C-. lo~ ~! .. %- ~~ 

\\ ~ o/:'\2- \ \'--\ <:l(~- ~-'( 

Nc_ l'-) (.___. -~ 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ~ ~~"· 

Page:~ of~ 
Reviewer: ~S:> 

2nd reviewer:---L...:fi: __ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 
'(;, N N/A Are results within the calibrated range of the instruments? 
YJ N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for _ __;(j="' 5=····:.....;')-'-----~-Q~-"~· ----------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = \A.), _ W -z_. 

V'-\ -- \.o's~\~'\ ~\00~ 
w ·-z._ -- co~ '~"'5::. \. 'P ~ \.00 ._, ____ \ 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte (~l'-.) (Vci ( "-- ) (Y/N) 

~ 
'-.._,) '~ 

.~~ C\ 2'2.<:_. C..L-~ 

2.. c_~ ~ .:?__ ~-L- ,') 

~ ~10,!:::-l I'J07 -1~ lQ...~o \L--~0 \ 
~ -\-\t:A~'S--~ "2..~'\- ()()O .z.--:s~-o'C::X:) 

s PT~ lv'-.\Tu ~z..o-z. OQ(_""JD '2<:5z_D DZ>O 

2 ('--)\-\~ 
,_) 

Zot ~\ 

:s < ""C'l~ '2.\S~~\.._ 'Z .. cs..~\ "- \ 

s -""(<:., ~ 'bb.~\ ~b-~~\__ J; 
"-._) ~ 

Note: _____________________________________________________ _ 



LDC Report# 37837E4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: January 24, 2017 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group {SDG): 460-125810-1 

Laboratory Sample 
Sample Identification Identification 

CFSWP-015-SW 460-125810-1 
CFSWP-025-SW 460-12581 0-2 

Samples appended with F were analyzed for dissolved metals 
1 

V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37837E4A_RA4.DOC 

Collection 
Matrix Date 
Water 12/20/16 
Water 12/20/16 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. · 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-125810-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-125810-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-125810-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37837E4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-125810-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: \\\ 'P \'I 
Page:~of~ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1?_ 

I }Lalidatiao A[ea I I Cammeots 

Sample receipt/Technical holding times ~ \2-\ 2d \\(J 

ICP/MS Tune !A. 
Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()H<=>r~ll nf n~t~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-015-SW 

CFSWP-025-SW 

~ 
}--) 

\0 c_s 
\'-) 

\0 Do\ 
~ \__{__~ 

)0 

~ 
~ 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

\(Q..~~Me..~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-12581 0-1 

460-12581 0-2 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/20/16 

Water 12/20/16 

I 

Notes: ________________________________________________________________________________________________________________________________________________________________________ ___ 
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VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. r 
/ 

Cooler temr:>_erature criteria was met. 

II. ICPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 
/" 

/ 
Were %RSD of isotopes in the tuning solution ~5%? 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the proper number of standards used? /" 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? 
/' 

Was there contamination in the method blanks? If yes, please see the Blanks / validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? 
.,. 

Were the AB solution percent recoveries (%R) with the 80-120% QC limits? , 

VI. Matrix sp_ike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and~ 35% for soil samples? A control limit of+/- RL{+/-2X RL for soil) was 
used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anavlzed for this SDG? 
/ 

Was an LCS analvzed oer extraction batch? 
......-

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC / 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

/ 

/ 

/' 

Page:_\ otZ... 
Reviewer: "0"'V 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125%.(200.8) r-
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? / 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
I (ICP)f>1 OOX the MDUICP/MS)? 

Were all oercent differences (%0s) < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be 
used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. 
/ 

Target analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

/ 

/ 

/ 

/ 

/ 

Page:"'Z-ofz._ 
Reviewer: -.::?52 

2nd Reviewer: flt 

Find ingsiComments 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:~ of~ 
Reviewer:~ 

2nd reviewer: 

All circled elements are applicable to each sample. 

~ ·• ID Matrix TarnP-t An~lufo~ U~t ITAL\ 

\~L- ~ t\1. Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, ZrVMo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, 'Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H_g, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

A . I. • llll . ... 

ICP AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~J=AA AI ~h A~ R::~ R~ r.rl r.::~ r.r r.n r.11 J=~ Ph 1\Jin 1\Jin ~n Ni I< ~~ An N::~ Tl \1 7n 1\Jin R ~n Ti 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



LDC #: ~\b<;,~a,_ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

~ 
\\'~'2...-~ 

:Lc\) 
·\~'..'2..~ 

~~ 
c.~ 
\t:,\~? 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc11lated 

Type of Analysis Element Found {ug/L) True {ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
h~ :s~ ~ V_g_\ \.-- - '--\0~\_.. q'\ v?o:.?-

~ \-._) 

CVAA (Initial calibration) 
~ ~~0'\ 0~'-- 5 u~'-' \.O\ -o/ .. !\2-
--J "--=...) -..., 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ~ ~0~\.._. s;o \J~ \ "--" lo\ =>/~ ?---
- ~ 

CVAA (Contining calibration) ~ \..\--~' ' ~"-- e;;; v~...__ L\~ !~¥!-_'i 
'-...) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eegcd:ed 

%R 

~~~~~~ 

\0\. ~~;;.~ 

\0\ ()/<:>~ 

q_bo/~~ 

I 

Page:~of~ 
Reviewer: ~ 'V 

2nd Reviewer: Kk' 

Acceptable 
{YIN) 

~~ 

~ 

~ 

~ 

Commen~:-----------------------------------------------------------------------------------------------------------------
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LDC #: rs~c~o, VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_\ ot_l 
Reviewer: 0SJ 

2nd Reviewer: ¥:¥:: 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D! x 1 00 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 1 00 
I 

Sample 10 

:IZ.-S {\~ 
\\'..S~ 

~~ -->>a 

Where, I = Initial Sample Result (mgll) 
SDR = Serial Dilution Result (mgll) (Instrument Reading x 5) 

Found IS II True I 0 I SOR (units} 
Type of Analysis Element {units} 

ICP interference check Q. \~~\)~\..- LaD~'-

\~ 0--~~L. 
I 

Laboratory control sample \~'-
-...__.) 

Matrix spike (SSR-SR) 

Duplicate 

ICP serial dilution 

I eecalc111ated I 
I o/oR/RP0/%0 I 
\-o~~~ 

~7..,.\2-

.... __. 

Acceptable 
%R/ RPD /%0 {Y/N) 

to~%~ ~ 
_i 

a~~"~~~ ·~ 

Comments: ____________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~ofL 
Reviewer: ~~ 

2nd reviewer:-"~l-!.----

lease see qualifications below for all questions answered 11 N11
• Not applicable questions are identified as 11 NIA11

• 

Y. N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for ___ (_,__\:.....\-J--~~_.;_\~-------- were recalculated and verified using the following 
equation: 

Concentration = 

RD 
-FV 
ln. Vol. 
Oil 

# 

(RD)(F\I)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 

2--

Recalculation: (Q .. Ob2 ~ \.... ~L... ~ 2o-u 0~\_ 

~ = \0-'-'SbL_-->~'--
""\) :._ \-:- z_. 

Reported Calculated 
Concentration Concentration Acceptable 

_(_tP._ll J Analyte (~\\._, ) (Y/N) 

~\ 
'-...) -..J 

~ '"Z..o, 0 Zo-O 
\--)~ ?~~) ~ ~ 

-

Note: _______________________________________________________ ___ 
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LDC Report# 37837E6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

January 18, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-125810-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-015-SW 460-125810-1 Water 12/20/16 
CFSWP-025-SW 460-12581 0-2 Water 12/20/16 
CFSWP-025-SWMS 460-12581 0-2MS Water 12/20/16 
CFSWP-025-SWMSD 460-12581 0-2MSD Water 12/20/16 
CFSWP-025-SWDUP 460-125810-2DUP Water 12/20/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFSWP-025-SWMS/MSD Fluoride 83 (90-110) - J- (all detects) A 
(All samples in SDG 460-125810-1) Sulfate 77 (90-110) 81 (90-110) UJ (all non-detects) 

Orthophosphate as P 67 (90-110) 70 (90-110) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37837E6_RA4.DOC 



Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-125810-1 

I Sample I Anal~te I Flag I AorP I Reason 

CFSWP-015-SW Fluoride J- (all detects) A Matrix spike/Matrix spike 
CFSWP-025-SW Sulfate UJ (all non-detects) duplicate (%R) 

Orthophosphate as P 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-125810-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-125810-1 

No Sample Data Qualified in this SDG 
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LDC #:_.:..:37:...;:8:..::;;3~7E::.;;6::"---__ _ 
SDG #:_4..:...::6~0~-1..:;25:::..:::8::...:..1..::::..0-....:....1 __ 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

~~ 

Date: \\\\\:\ 
Page:.i_of_l_ 

Reviewer:~ 
2nd Reviewer:~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammonia=t((EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) ~ 

'3'9 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea 

I. Sample receiptrrechnical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

Yl ()"""~"'" nf rl"'+"' 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1~ 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-015-SW 

CFSWP-025-SW 

CFSWP-025-SWMS 

CFSWP-025-SWMSD 

CFSWP-025-SWDUP 

I I Ccmmeots 

A.. \ L.. \t-o \,\ 'f=' 

~ 
~ 
~ 
~ 
~w ~~\'! ~ (_~ t'\.~ 

/ 

~ y~ 

P\ \_c_~\-v ~ ~ 
0 
k 
~ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-125810-1 

460-12581 0-2 

!i05L? 3ot>.O 460-12581 0-2MS 

\ 460-12581 0-2MSD 

~ "-.../ 460-125810-2DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/20/16 

Water 12/20/16 

Water 12/20/16 

Water 12/20/16 

Water 12/20/16 

I 

Notes: _____________________________________________________________________________________________________________________________ _ 

~o7l~\0 v~~- ~~'-- ~ 
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VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method~ 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. / 

II. Calibration 

Were all instruments calibrated daily, each set-up time? --..--
Were the proper number of standards used? 

.,-
Were all initial calibration correlation coefficients > 0.995? 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 

limits? 

Were titrant checks performed as required? (Level IV only) r--· 

Were balance checks performed as required? (Level IV only) 
......... 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? ./ 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .5. 20% for 
waters and .5. 35% for soil samples? A control limit of .5. CRDL(5 2X CRDL for soil) I"'" 
was used for samples that were .5. 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
,.,. 

Was an LCS analvzed per extraction batch? -
Were the LCS percent recoveries (%R) and relative percent difference (RPD) ,.,... 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 
.,--

Were the performance evaluation (PE) samples within the acceptance limits? -

WETC-EPA_2010.wpd version 1.0 

Page:~o~ 
Reviewer: 69 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
./ 

to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

X Field blanks 

Field blanks were identified in this SDG. _/ 

.,../ 
Target analytes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 

Page: ZotL 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

S;;;tmule ID ........ n . ..... 

Page:_1_of_1_ 
Reviewer: J D 

2nd reviewer: ~ 

l- z__ pH /o~b1YrlJNoJ N~J6o)6-Pb)(IJttNJt~ TKN TOC Cr6+ Clo4( ~'~~·):~~ 
.___ - .__...... \,. ~ ...- ..__.. ------ '--' \.._.../ l.-/ ---- - __.... ----pH TDS Cl F NO~ NO? S.-04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

f}_L ~-~-~ pH TDS/t'{~)NO~ NO? (soYo-P~JAik CN NH~ TKN TOC Cr6+ CI04 
v- ~ 

pH TDS Cl F NO~ NO? 0 4 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ Cl04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ Cl04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 N0_2_ S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ ClOd 

pH TDS Cl F NO~ NO? SOd 0-POd Alk CN NH~ TKN TOC Cr6+ ClOd 

pH TDS Cl F NO~ NO? SOd 0-POd Alk CN NH~ TKN TOC Cr6+ ClOd 

pH TDS Cl F NO~ NO? SO'~ O-P04 Alk CN NH3 TKN TOC Cr6+ Cl04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ Cl04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 0-POd Alk CN NH~ TKN TOC Cr6+ ClOd 

pH TDS Cl F NO~ NO, SOd 0-POd Alk CN NH~ TKN TOC Cr6+ ClOd 

pH TDS Cl F NO~ NO, SOd O-P0_4 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N0_2_ S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO, SOd O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N0_2_ S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04 0-POd Alk CN NH~ TKN TOC Cr6+ ClOd 

pH TDS Cl F NO~ NO, SOd O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

nH TnS r.1 F NO. NO. SO 0-PO Alk r.N NH TKN TOr. r.rR+ r.10 

Comments: ____________________________________ _ 

WC.wpd 



LDC #: 37837E6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

~iease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~ofl 
Reviewer: 0 ~ 

2nd Reviewer: ~ 

Y J ~ N/A Was a matrix spike analyzed for each matrix in this SDG? =ftfj N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

MJN N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 
~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
-JI. .............. 1n M::~triY .A~ OJ D 01." ~Pn II irnitc::\ A _,_ 

0 ·""'' 

3/4 w F 83 _{_90-1101 All J-/UJ/A (det) 
S04 77 _190-11 OJ 81 (90-110) J-/UJ/A (det) 

OP04-P 67 (90-11 0) 70 (90-11 0) J-/UJ/A (nd) 

Comments: ______________________________________________________________________________________________________________________ __ 

37837E6.wpd 



LDC #:~t'6~\c.\p Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page: '-... of i__ 
Reviewer: ·~-v 

2nd Reviewer:_ll_ 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of6'\'DI.\.~as recalculated.Calibration date: \o\'Zs..:::> \ '-)..::::::> 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

--

Type of analysis 

Initial calibration 

~--j L-s ,_ ,o 
Calibration verification 

~ ~ ~"~\" 
Calibration verification 

--- 0'\J \~ '-~~ 
clilibration verification 

Where, 

Analyte Standard 

s1 

s2 

0\?~? s3 

s4 

s5 

s6 

~ 
o~,-? Z--~~~\'-

'-..) 

~~~ 2._\~\~\._ 

c~ D~?.x~~c 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

- - --------- ----

Recalculated Reported Acceptable 

Cone. (mg/L) Area r orr r orr (Y/N) 

0.2 6401 

0.5 34171 0.9996 0.9990 

2.5 226775 * 
5 444853 ~ 

7.5 709665 

10 955401 

~...>9:: ~~ '2,._'::::::,.~'-. q';,.. .~ ~~-~ ~~---s~t(e 
'-' 

'2~\.- \\S"""\"'l.~- ~ ~( Q(.\?_ ~ 
I 

OJ~~~ to 'lot./¥- lo\ <>(~~ ~ 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results.·------------------------------------------------

~ 



LDC #:S.:J?:rs\'G.~ 

METHOD: lnorganics, Method 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

~~ 
Percent recoveries (0/oR) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_l_of~ 
Reviewer: ·s~ 

2nd Reviewer: ~ 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte ir the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-O! x 1 00 Where, 
(S+D)/2 

SampleiD Type of Analysis 

LCS> 
Laboratory control sample 

\'-\';\~ 

~~ 
Matrix spike sample 

1) 0'~?-"7 

KSV Duplicate sample 

DD',~\ 

S= 
D= 

Element 

t--J-t\?::> 

\--

Su~ 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
(units) (units) 

\~~"- \()~~'-

(SSR-SR) 

%~a~'-- (~'-.-

b'S.~"6~'-- «S~\~\.._ 

I eecalculated 

II 
eeeotted 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

\ G\. ~;.K \ w'-. Y. ~- ~ 

~~~(~ ~~-~~ 

6~f'\~v 0Y~~<v ~ 

Comments: ____________________________________________________________________________________________________________ __ 

TOTCLC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_lof_l_ 
Reviewer: ¢S") 

2nd reviewer: ~ 

~2 /\ -METHOD: lnorganics, Method -~~~14""'"""""-~~..=..;;;;;.-..... _-

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
'N N/A Have results been reported and calculated correctly? 

[N N/A Are results within the calibrated range of the instruments? 
_'j_ N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ( \";, ~~>S reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation/ Ju .. ~ '-\; vv-\' ( o ~ -c--zJ'-}) (_~Q) 
\')L~~SE?:DO ·~ ') ~JOOD-->'\ ~?:cf~OD 

# 

\-- {O .'\~) 
~::.~-c>7-~ 

Sample ID 

\ 
\ . z__ 
L 
L_ 

Analyte 

~'<'"<~Sf.. 
It\\ \ktl \>A.ttu__ 

-~ ~ 

\SS 
'(;: 

~")'y'\....-' y:_ l • 

-=>~ l~ v(S;'--

Reported Calculated 
Concentration Concentration Acceptable 

(~(\. ) (~lL. > (Y/N) 
'-....) ...._. 

~ ~~:t..:.r) 'Z:o~DOO 

"""U:::>2..'DDD Zc.}~ 

'2--~~~\'- 2~~~\... 

~L~~\~ -s,:~~~'t( 
~ \3 \0 \\S "J y 

Note: __________________________________________________________________________ ___ 

RECALC.6 



The attached zipped file contains six files: 

File Format Description 
1) Readme_ColumbiaFalls_012417.doc MS Word 2003 A "Readme" file (this document). 

MS Excel 2003 A spreadsheet for the following SDG(s): 
2) 460-1254 77 -1_ TestResultsQC _ v 1.xlsx 460-1254771-1 37837A 
3) 460-125567-1_ TestResultsQC_ vl.xlsx 460-125567-1 37837B 
4) 460-125 644-1_ TestResultsQC _ v l.xlsx 460-125644-1 37837C 
5) 460-125747-1_ TestResultsQC _ v1.xlsx 460-125747-1 37837D 
6) 460-125 81 0-1_ TestResultsQC _ v 1.xlsx 460-125810-1 37837E 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during 
EDD population of validation qualifiers. A 100% verification of the EDD was not performed. 

Please contact Christina Rink at (760) 827-1100 if you have any questions regarding this electronic data submittal. 



LDC #: '31 ~-37 EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by 4· 
EDD Process 

I. EDDC 

Ia. - All methods 

lb. -All s 

lc. -All 

II. 

II a. 

lib. 

lie. 

III. Reasonableness Checks 

Ilia. -Do all qualified ND results have ND qualifier (e.g. 

UJ)? 

Illb. -Do all qualified detect results have detect qualifier 'j 
(e.g. J)? 

Illc. - If reason codes are used, do all qualified results have 

reason code field and vice versa? 

IIId. -Does the detect flag require changing for blank 

qualifier? If so, are all U results marked ND? 

Ille. - Do blank concentrations in report match EDD where 

data was ualified due to blank contamination? 

Illf. -Were any results reported above calibration range? If 

so, were results qualified appropriately? 

Illg. -Is the readme complete? If applicable, were edits or 
discrepancies listed in the readme? 

Notes: *see discrepancy sheet 

EDD Populatoin Checklist (word).docx 

Comments/ Action 

Date _if2c1 h 
Page:_l of.l 

2nd eviewer: 



UL-SFL:\Roux Associates\Columbia Falls\38346COV.wpd

???

LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Roux Associates, INC April 21, 2017
209 Shafter Street
Islandia, New York 11749
Attn: Mr. Michael Ritorto

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation

Dear Mr. Ritorto

Enclosed are the final validation reports for the fractions listed below. These SDGs were received on
March 29, 2017. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #38346:

SDG # Fraction

460-129850-1, 460-129875-1, 460-129899-1
460-130032-1, 460-130088-1

Volatiles, Semivolatiles, Metals, Wet Chemistry

The data validation was performed under Stage 4 guidelines. The analyses were validated using the
following documents, as applicable to each method:

! Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls Aluminum
Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead County, Montana,
November 2015

  
! USEPA, National Functional Guidelines for Superfund Organic Methods Data Review,

August 2014

! USEPA, National Functional Guidelines for Inorganic Superfund Data Review, August
2014

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995;
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
Project Manager/Chemist



Shaded cells indicate Level IV validation (all other cells are Level III validation). These sample counts do not include MS/MSD, and DUPs L:\Roux Associates\Columbia Falls\38346ST-Water.wpd

Level IV 5,669 pages-DL Attachment 1

         EDD LDC #38346 (Roux Associates, Inc.- Islandia, NY / Columbia Falls Aluminum Company, Columbia Falls, Montana)

LDC SDG#

DATE

REC'D

(3)

DATE

DUE

VOA

(8260B)

SVOA

(8270D)

Metals

(6020A

/7470A)

D.Metals

(6020A

/7470A)

Alk.

(2320B)
3NH -N

(350.1)

Cl,F

4SO

(300.0)

Total

CN-

(335.4)

Free

CN-

(9016)

Hard.

(2340C)

3NO /

2NO -N

(353.2)
4O-PO

(9056A)

TDS

(2540C)

TSS

(2540D)

  Matrix: W ater/Soil W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 460-129850-1 03/29/17 04/19/17 - - - - 5 0 - - 5 0 5 0 5 0 5 0 3 0 5 0 5 0 - - 5 0 5 0

B 460-129875-1 03/29/17 04/19/17 - - - - 6 0 - - 6 0 6 0 6 0 6 0 5 0 6 0 6 0 6 0 6 0 6 0

C 460-129899-1 03/29/17 04/19/17 - - - - 4 0 - - 4 0 4 0 4 0 4 0 - - 4 0 4 0 - - 3 0 3 0

D 460-130032-1 03/29/17 04/19/17 5 0 4 0 1 0 7 0 8 0 8 0 8 0 8 0 5 0 8 0 8 0 8 0 7 0 7 0

E 460-130088-1 03/29/17 04/19/17 7 0 6 0 1 0 11 0 12 0 12 0 12 0 12 0 8 0 12 0 12 0 12 0 11 0 11 0

Total T/CR 12 0 10 0 17 0 18 0 35 0 35 0 35 0 35 0 21 0 35 0 35 0 26 0 32 0 32 0 0 0 0 0 0 378



LDC Report# 38346A4a 
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Validation Level: 
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Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April17, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-129850-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-014-SW 460-129850-1 Water 03/13/17 
CFSWP-015-SW 460-129850-2 Water 03/13/17 
CFSWP-025-SW 460-129850-3 Water 03/13/17 
CFSWP-016-SW 460-129850-4 Water 03/13/17 
CFSWP-Dup4-SW 460-129850-5 Water 03/13/17 
CFSWP-016-SWMS 460-129850-4MS Water 03/13/17 
CFSWP-016-SWDUP 460-129850-4DUP Water 03/13/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(o/oRSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (0/oR) were within QC limits. For CFSWP-016-SWMS, no data were 
qualified for Calcium and Magnesium percent recoveries outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (0/oD) were within QC limits. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFSWP-014-SW and CFSWP-Dup4-SW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ug/L) 

Analyte CFSWP-014-SW CFSWP-Dup4-SW RPD (Limits) Flag AorP 

Antimony 0.64 0.62 3 (S30) - -

Barium 109 104 5 (S30) - -

Calcium 55800 52800 6 (S30) - -

Chromium 37.7 2.4 176 (S30) J (all detects) A 

Copper 2.3 1.4U 49 (S30) J (all detects) A 
UJ (all non-detects) 

Iron 304 51.7 142 (S30) J (all detects) A 

Magnesium 13500 12400 8 (S30) - -

Manganese 13.7 9.7 34 (S30) J (all detects) A 

Potassium 656 486 30 (S30) - -

Sodium 5530 2490 76 (S30) J (all detects) A 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

-XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to field duplicate RPD, data were qualified as estimated in two samples. 
5 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-129850-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFSWP-014-SW Chromium J (all detects) A Field duplicates (RPD) 
CFSWP-Dup4-SW Iron UJ (all non-detects) 

Manganese 
Sodium 
Copper 

. Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-129850-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-129850-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 38346A4a 

SDG #: 460-129850-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: l.f -14- r1 
Page:_Lof_L 

Reviewer: --l!Jr:t_ 
2nd Reviewer:~ 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

~ 

I ~alidatioo Ama I I 
Sample receipt/Technical holding times A 
ICP/MS Tune A 
Instrument Calibration A 
ICP Interference Check Sample (ICS) Analysis A 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()\/,::>r~ll " nf n<>+<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-014-SW 

CFSWP-015-SW 

CFSWP-025-SW 

CFSWP-016-SW 

CFSWP-Dup4-SW 

CFSWP-016-SWMS 

CFSWP-016-SWDUP 

f>Bv-J 

A 
[\) 

A MS 
A 'b<JP 

A 5t>~ 

A LC..S 

5w 1)~ 

A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Commeots 

( c". 1'1\<i- 4 )( ) 
v 

L{ 

It-t;' 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-129850-1 

460-129850-2 

460-129850-3 

460-129850-4 

460-129850-5 

460-129850-4MS 

460-129850-4DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/13/17 

Water 03/13/17 

Water 03/13/17 

Water 03/13/17 

Water 03/13/17 

Water 03/13/17 

Water 03/13/17 

I 

Notes: __________________________________________________________________________________________________________________ ___ 
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LDC #: VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 
Cooler tei'Tl!Jerature criteria was met. / 
II. ICPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? ../ 
Were %RSD of isotopes in the tuning solution :!>5%? ~ 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? v' 
Were the _(21"oper number of standards used? ~ 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- ~ 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? J 
IV. Blanks 

Was a method blank associated with every sample in this SDG? ~ 
Was there contamination in the method blanks? If yes, please see the Blanks ./ 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples _performed daily? / 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this / SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ./ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / waters and ~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? v' 
Was an LCS analvzed oer extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page:_l_of 7 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC #:_3_8_~_Lf_~_A 4 Q VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis performed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
I (ICPV>1 OOX the MDUICP/MS)? / 
Were all oercent differences (%Ds) < 10%? J 
Was there evidence of negative interference? If yes, professional judgement will be / used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. vii 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. v' 
Target analytes were detected in the field duplicates. v" 
XIII. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

,/ 

/ 

Page:~of~ 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC #: 38 ' '-\ " A L\ a. VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_Lot_L_ 

Reviewer:~ 
2nd reviewer:~ 

All circled elements are applicable to each sample. 

- . 10 Matrix Tarr:u~t A ............... Li~t lTAL\ ,_, ~ v.J AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu Fe Pb Mg, Mn, HQ Ni K Se Aq Na, Tl, V, Zn)Mo, B, Si, CN·, 

GIC. b' { !,. (81 Sb, As, Sa Be Cn ~::l. r.r r.n r. •• FP. Pb, Mg, Mn, Hg, Ni, K Se, Ag, Na, Tl, V, Zrl) Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI Sb, As, Ba, 13e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN· 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

A ... aa . . .a.L 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP-MS w ~1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn)Hg{Ni, K, Se, Ag, Na, Tl, V, Zn_)Mo, B, Si, CN·, 

r,!=AA AI ~h A~ Q~ R.::. r.n r.~ Cr Cn Cu J=P. Ph Mn Mn Hn Ni K ~P. An N::l II \1 Zn Mn R ~i r.r-...1· 

Comments: CJY1ercurv by CVAA if performejD 

ELEMENTS.4 



LDC#: 38346A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 6020A/7470A) 

Concentration (ug/L) 

Analyte 1 5 

Antimony 0.64 0.62 

Barium 109 104 

Calcium 55800 52800 

Chromium 37.7 2.4 

Copper 2.3 1.4U 

Iron 304 51.7 

Magnesium 13500 12400 

Manganese 13.7 9.7 

Potassium 656 486 

Sodium 5530 2490 

V:\FI ELD DUPLICA TES\FD _lnorgamc\38346A4a. WPD 

Page:_l of_l_ 
Reviewer: MG-' 

2nd Reviewer: ~ 

Qualification 
RPD (Parent Only) 
(:s:30) 

3 

5 

6 

176 J/UJ/A 
(all dets) 

49 J/UJ/A 
(det & NO) 

142 J/UJ/A 
(all dets) 

8 

34 J/UJ/A 
(all dets) 

30 

76 J/UJ/A 
(all dets) 
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LDC #: 3 € ~ 'i ~ A L-\ ~ VALIDATION FINDINGS WORKSHEET 
1nitial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

Q~,., 

rev 
1~'-(3 

:rev 

0\~3 

CC...V3 
f lf.fi3 

ccv£.1 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) Tl B .. IS 8. 00 10 d-
CVAA (Initial calibration) H_i_ ~. ,o;-o 5 .OcJ lO~ 

" 
ICP (Continuing calibration) 

ICP/MS (Continuing calibration) Cu Li--z. 9-~ ~o.o ~~ 

CVAA (Continuing calibration) \-\}. l1, <6 5"5;2. 5.00 ~7 
v 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eeeotted 

%R 

{ 0 "J. 

I 0 ~ 

'15' 
f17 

I 

Page:_( of_\_ 

Reviewer: M C. 
2nd Reviewer: k.L:.-

Acceptable 
(Y/N) 

i 

'II 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 

;;·_ ' .. · ' • , " -~: .• ·:=: 



LDC#: 38 3L-f ~ALl~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_j_of_L 

Reviewer: M G 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-OJ x.1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

Sample 10 

~~~'( 3 

ICSA8 
00~3 

LCS 
OlOCl 

(o 
o,ota/ oto~ 

-r 
0 (O(o / Ot\'3. 

L.( 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I 0 I SDR (units) 
Type of Analysis Element (units) 

ICP interference check Zvt q I· 73 ~d /'-) IOO (fota tL-j 
Laboratory control sample CJ ~ 3 .1.\9 CJLd I~ d-ll. 0 (,ud /,_~ 
Matrix spike (SSR-SR) 0 

3 
~ \ (.«d /._) As Lf " . 0" '-; 5o.o 

Duplicate Mlf\ 5. 5'6 (f.d ~L~ ~.3S f!t'J /~ 
I 

ICP serial dilution Ca. ; 30 £t; (~ /L~ 5050t1 ~~ /._~ 

I eecalc11lated I 
I %RIRPD/%0 I 

9~ 

<1'1 

9;2 

13 

5,?> 

... _. 

Acceptable 
%R/RPD/%0 (Y/N) 

9~ '{ 

9-t.-f 

C)'~ 

J3 

s.z.r ~lJ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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LDC #: 3S 31..( G, A 4 G\ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_( of_f_ 
Reviewer: MG 

2nd reviewer: kif!.---

P-ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

· Detected analyte results for # t ' C ~ were recalculated and verified using the following 
equation: 

Concentration = 

RD = 
FV 
ln. Vol. 
Dil 

# 

' 
?-

~ 

1-{ 

t) 

(RD)(F\f)(Dill 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

SampleiD 

\ 

?-

3 

4 

r; 

Recalculation: 

(19. s 7 .ud f ,_ ) ( o. o,; o L.) ( 1-) 
37. 7Y 

o. 0 ~0 L-

Reported Calculated 

Co~e~t~~ion Conctqt{.tion Acceptable 
Analyte (,fA &....) (YIN) 

Cv- ~~. 7 
'V y 37rf 

1 

v< 50'd- ~O:J. 

sb 0.1~ 0 ,7L.f 

JV\11\ 5." ~.fa 

B"'- I 0 a..{ /04 ,, 

Note:, __ Wl~e.-::;_-t_~_o__:d=-=--_/_Lf_"l_o_A __ ~ s __ N_. b_., ____:..f_a_r_a_l\_s_a_""'~f,_lt----=--S _________ _ 
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LDC Report# 38346A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April18, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-129850-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-014-SW 460-129850-1 Water 03/13/17 
CFSWP-015-SW 460-129850-2 Water 03/13/17 
CFSWP-025-SW 460-129850-3 Water 03/13/17 
CFSWP-016-SW 460-129850-4 Water 03/13/17 
CFSWP-Dup4-SW 460-129850-5 Water 03/13/17 
CFSWP-014-SWMS 460-129850-1 MS Water 03/13/17 
CFSWP-014-SWMSD 460-129850-1 MSD Water 03/13/17 
CFSWP-016-SWMS 460-129850-4MS Water 03/13/17 
CFSWP-016-SWMSD 460-129850-4MSD Water 03/13/17 
CFSWP-016-SWDUP 460-129850-4DUP Water 03/13/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 

· Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Free Cyanide by EPA SW 846 Method 9016 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrite/Nitrate as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFSWP-016-SWMS/M$0 Sulfate 122 (90-11 0) 125 (90-110) J+ (all detects) A 
(All samples in SDG 460-129850-1) Chloride 123 (90-110) 133 (90-110) J+ (all detects) 

CFSWP-016-SWMS/MSD Ammonia as N 112 (90-110) - NA -
(All samples in SDG 460-129850-1) 

Relative percent differences (RPD) were within QC limits. 
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VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP 

CFSWP-016-SWDUP Total suspended solids - 14.2 mg/L {S1.0) J (all detects) A 
(All samples in SDG UJ (all non-detects) 
460-129850-1 ) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the method. 
Percent recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

Samples CFSWP-014-SW and CFSWP-Dup4-SW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFSWP-014-SW CFSWP-Dup4-SW RPD (Limits) Flag AorP 

Alkalinity 203000 ug/L 205000 ug/L 1 {S30) - -

Chloride 3060 ug/L 3080 ug/L 1 {S30) - -

Fluoride 126 ug/L 134 ug/L 6 {S30) - -

Hardness 200000 ug/L 202000 ug/L 1 {S30) - -

Nitrate/Nitrite as N 244 ug/L 251 ug/L 3 {S30) - -

Sulfate 3320 ug/L 3780 ug/L 13 {S30) - -

Total dissolved solids 223 mg/L 180 mg/L 21 {S30) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD o/oR and DUP RPD, data were qualified as estimated in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-129850-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFSWP-014-SW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
CFSWP-015-SW Chloride J+ (all detects) duplicate (%R) 
CFSWP-025-SW 
CFSWP-016-SW 
CFSWP-Dup4-SW 

CFSWP-014-SW Total suspended solids J (all detects) A Duplicate sample analysis 
CFSWP-015-SW UJ (all non-detects) (RPD) 
CFSWP-025-SW 
CFSWP-016-SW 
CFSWP-Dup4-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-129850-
,1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-129850-1 

No Sample Data Qualified in this SDG 
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LDC#: 38346A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-129850-1 Level IV 
Laboratory: Test America. Inc. 

Date: "1-1 Lf- 17 
Page:_.l_of_L_ 

Reviewer:~ 
2nd Reviewer:~ 

METHOD: (Analyte) Alkalinity (SM2320B). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Free Cyanide (EPA SW846 Method 9016). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N 
(EPA Method 353.2). TDS (SM2540C). TSS (SM2540D) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation A[ea 

I. SamQie receipt/Technical holdin_g times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

XI Ov~l nf rll:lh:::o 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1..1 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-014-SW 

CFSWP-015-SW 

CFSWP-025-SW 

CFSWP-016-SW 

CFSWP-Dup4-SW 

CFSWP-014-SWMS 

CFSWP-014-SWMSD 

CFSWP-016-SWMS 

CFSWP-016-SWMSD 

CFSWP-016-SWDUP 

?ew 

I I Comments 

A 
A 
A 
A 
N 

'Sw MS/MS'b 
C:Jw t>UP 
A L C.S/ l.C.5D/5RM 

sw <f):: ( + S' 
A 
A 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-129850-1 

460-129850-2 

460-129850-3 

460-129850-4 

460-129850-5 

460-129850-1 MS 

460-129850-1 MSD 

460-129850-4MS 

460-129850-4MS D 

460-129850-4DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/13/17 

Water 03/13/17 

Water 03/13/17 

Water 03/13/17 

Water 03/13/17 

Water 03/13/17 

Water 03/13/17 

Water 03/13/17 

Water 03/13/17 

Water 03/13/17 

I 

Notes: ____________________________________________________________________________________ ___ 
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VALIDATION FINDINGS CHECKLIST 

M th d e 0 : I nor_gan ics ( EP h d see.c ~") AMet o 0 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. / 
Cooler temperature criteria was met. ~ 
II. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of stand.ards used? v 
Were all initial calibration correlation coefficients> 0.995? / 
Were all initial and continuing calibration verification %Rs within the 90-11 0% QC t/ 
limits? 

Were titrant checks performed as required? (Level IV only) VI/ 
Were balance checks performed as required? (Level IV only) v 
Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks ./ 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this / SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 

/ (RPD} within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / 
waters and _:: 35% for soil samples? A control limit of.:: CRDL(~ 2X CRDL for soil) 
was used for samples that were .:: 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
I Was an LCS analvzed oer extraction batch? 

,.; 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? / 
Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC-EPA_2010.wpd version 1.0 

Page:_l of__d: 
Reviewer: M G-

2nd Reviewer:-f7Pt ..... ~"'""'--

Findings/Comments 



LDC #:_'3_8_3_4_0_A_Co VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable vi 
to level IV validation? 

Were detection limits < RL? / 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. ./ 
X. Field blanks 

Field blanks were identified in this SDG. v 
Target analytes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 

NA 

./ 

Page:_2:ot_.2_ 
Reviewer: toi\G 

2nd Reviewer:j/t..,, 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_J_ot_(_ 
Reviewer: M (;.. 

2nd reviewer:PJZ 
I 

~ .I ID Matrix I ~atametet I 
{, ~., .;'" w pH~O/NO~P04~TKN TOe eR6+ eloLf..-e.ec~ 

.., • '-1 pH ~NO/Noffa:Jpod~TKN TOe eR6+ e104 ~ 
QC b.1 pH TDS e1 F NO~ NO, S~4 POd ALK eN- N~_2 TKN TOe eR6+ eiOlff'ee. c.JJ} 

f?J. q pH TDS teliXNo/ NO):SO} P04 ALK{CN)NH3 TKN TOe eR6+ 0104 

~~~ ro " pH ~0~0~ P04 ~NH3 TKN TOe CR6+ el04 ~l) {fs§) 
- -

pH TDS e1 F N03 NO, SOd P04 ALK eN- NH~ TKN TOe CR6+ ClOd 

pH TDS 01 F NO~ NO? SOd POd ALK eN- NH3 TKN TOO eR6+ 0104 

pH TDS 01 F N03 NO? 804 P04 ALK eN- NH3 TKN TOe eR6+ 0104 

R_H TDS el F N03 NO? 804_ P04 ALK eN· NH3 TKN TOC CR6+ CI04 

pH TDS e1 F NO::~ NO? SOd POd ALK CN· NH3 TKN TOO CR6+ e10d 

pH TDS e1 F N03 NO, SOd POd ALK eN- NH3 TKN TOe CR6+ e10d 

pH TDS el F N03 NO? 804 P04 ALK eN· NH3 TKN TOe CR6+ CIO~ 

pH TDS e1 F N03 NO, SOd POd ALK eN- NH3 TKN TOe eRe+ ClOd 

pH TDS el F N03 NO? SOd P04 ALK eN- NH3 TKN TOe eR6+ GIOd 

pH TDS e1 F N03_ N02 S0_4_ P04 ALK eN- NH3 TKN TOe eR6+ e104 

pH TDS 01 F NO::~ NO? SOd POd ALK eN- NH::~ TKN TOe CR6+ 0104 

pH TDS e1 F N03 NO, SOd P04 ALK eN- NH3 TKN TOe eR6+ e104 

pH TDS e1 F NO_a_ N02_ SOd PO.d ALK eN- NH~ TKN TOe CR6
+ e104 

pH TDS e1 F N03 NO, S04 P04 ALK eN- NH3 TKN TOe CR6+ e104 

pH TDS Cl F NO::~ NO, S04 P04 ALK eN- NH::~ TKN TOC CR6
+ Cl04 

pH TDS e1 F N03 NO, S04 P04 ALK CN- NH3 TKN TOe CR6+ 0104 

pH TDS e1 F NO_a_ N02 S04 POd ALK eN· NH3 TKN TOe CR6
+ e104 

pH TDS Cl F N03 NO, 804 P04 ALK eN· NH3 TKN TOe eR6
+ e10d 

pH TDS e1 F N03 N02_ S04_ POd ALK eN· NH3 TKN TOC CR6
+ 0104 

pH TDS e1 F N03 NO, 804 P04 ALK eN· NH3 TKN TOC CR6
+ CIO_A 

pH TDS e1 F N03 NO? SOA_ PO_A_ ALK eN- NH3 TKN TOC CR6
+ 0104 

pH TDS e1 F N03 NO, SOd PO.a ALK eN· NH3 TKN TOC CR6
+ 0104 

pH TDS 01 F N03 NO? SOd P04 ALK eN· NH" TKN TOe CR6
+ 010.,. 

nl-1 Tn~ r.l I= NO. NO. ~() P() AI K r.N· NH. _TKN Tnr. r.R6+ r.tO 

Comments: ___________________________________ _ 

METHODS.6 



LDC #: ___ 3~ ~t.f" A Co 

METHOD: lnorganics, EPA Method see co v<Z,.r 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_j_of_l 

Reviewer: M.G 
2nd Reviewer:~ 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
@N N/A Were all duplicate sample relative percent differences (RPD} :5. 20% for water samples and .::s_35% for soil samples? 
({)VEL IV ONLY: 
LN N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

- --- ----- ---- -

MS MSO 
-11. tn M::atriY An~lvtP 0'~ 0 ~ RPn tl imit~\ ... 

' \ ~ !t:t wo.fe....r SO'f I a a.. (lfo- no\ ld-f (<fb-HO all :r ,._ k+~ /A ( ~ 11 o(e,fs 
I I ' Cl t7-3{ 1 , !{~3 { l I I ( .Lt 
I 

c__ ____ - Jt " Nr\!a-N na < -i- ' J, .1 ( ~ rt N· b.) 

Comments: ______________________________________________________________________________________________________________ __ 

MSD.6 
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LDC #: 3 8 ?£..{ ~ A<o 

METHOD: lnorganics, Method see CD \I~ .I' 

VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

Page:_Lof_L 

Reviewer: MG 
2nd Reviewer:~ 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a duplicate sample analyzed for each matrix in this SDG? 
~ Were all duplicate sample relative percent differences (RPD} ~ 20% for water and~ 35% for soil samples(~ 10% for Method 300.0)? If no, see qualification 

below. A control limit of ±CRDL (±2X CRDL for soil) was used for samples that were ~sx the CRDL, including when only one of the duplicate sample values 
were ~sx the CRDL. If field blanks were used for laboratory duplicates, see overall assessment. 

~VEL IV ONLY: . 
(Y.JN N/A Were recalculated results acceotable? See Level IV Recalculation Worksheet for recalculaf 

I! n~.,,. n.rnlir~t"' In M~triY An;:~lvt4" 
ot· {f ev- evtc..e.-1 ~n II irnitc.l .. _. ... ..... 'L! • 

1 ro WtAte"' TSS /"l.:J. mi/._(~l.O 0( ( ( -:5"/U J"(A ( d~t .&. t'lD) 

Comments: __________________________________________________________________________________________________________________ _ 

DUP.6 

·;- :·;·.-~~: 



LDC#: 38346A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (ug/L) 

Analyte 1 6 RPD (:s:30) 

Alkalinity 203000 205000 1 

Chloride 3060 3080 1 

Fluoride 126 134 6 

Hardness 200000 202000 1 

Nitrate/Nitrite as N 244 251 3 

Sulfate 3320 3780 13 

TDS (mg/L) 223 180 21 

V:\Fl ELD DU PLICATES\FD _inorganic\38346A6. WPD 

Page:_l_ of.J_ 
Reviewer:~ 

2nd Reviewer:~ 

Qualification 
(Parent only) 
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LDC #: 3 ~ 3'-l C:, A(o VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method S e.e. C ove,.r 

The correlation coefficient (r) for the calibration of N \-\ ~" N was recalculated. Calibration date: 3 .... ~ 1- 17 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

CoVlC. Av-e« 
... 

Analyte Standard ID Found (units) True (units) ror%R 

Blank o.o (~/\..' lOfo ~Ol 

Standard 1 o .. r ( ., ~ ttO\fo3S 

Standard 2 o.c; { '"t5"7"b a.t 

Nl-\~-- N 
Standard 3 (. 0 i S8t~D~3 

~ .. 0 ( l ( ~ <f "\Oq '-( v:::Q_qq9~ 
Standard 4 

Standard 5 L.l .. O ( ~LI 33~3~7~b 

Standard 6 - -
-

Standard 7 -
iota.\ l\4-{\ 

0 .. 1-03 (md/'- 0 . 'J.OO (VV\0/~ 
ctJ CCV I 0 -;). 

{0\ 1 

t.O'!t ~d~~ (vrr3/L~ rJo~/ND3 - rJ t.oo l OL..\ rc.v 
IJO"( 

(~t~-: c,,~J F ccV f .. D t (. 00 l %D 

.... _, 

ror%R 

v ::0 .. ,q9 8 

I o ;2. 

IOL.t 

o.q %D 

Page:_Lofj_ 

Reviewer: MG 
2nd Reviewer: ~ 

Acceptable 
(YIN) 

y 

~v 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. __________________________________________________ _ 

CALCLC.6 

... , .. ;...· 

I 

l 
I 

! 
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LDC#: ?B3'1 bAlo 

METHOD: lnorganics, Method S e ~ Covet/' 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_\_ofj_ 

Reviewer: MG-
2nd Reviewer: ~ 

%R =Found x 100 
True 

Where, Found = concentration of e.ach analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, 
(S+D)/2 

SampleiD Type of Analysis 

laboratory control sample 

Sfl-M 

Matrix spike sample 

<3 

Duplicate sample 

lO 

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True/ D 
{units) 

~d Ia-.~ (JJ. ;,.: 
/ia..r1Y1ess 5b0000 t5'b0 OcJO ~ 

To~ I (SSR-SR) 

ctJ d-D9 (,u~f~ d-OO (M3/~) 

-rss llf .o (~(~ Lf. so (vrtd/~ 

I eecalcsllated 

II 
eeecu:ted 

I I Acceptable · 

%R/RPD %R/RPD (YIN) 

/OO.D toO~ o y 

I 0 t..{ {0;; 

I 19 I l Cf 
~~ 

Comments: Refer to appropriate worksheet for fist of qualifications and associated samples when reported results do not agree within 1 0.0% of the recalculated results. 

TOTCLC.6 
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LDC #: 3~3Ll" A (o VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method <3 e..e. eo ve...r 

Page:_j_of_L 
Reviewer:~ 

2nd reviewer:~ 

P-ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A ... 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for fF I 1 \rk(I"J t'\eSS reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 
(w. o .., 1 ) ( o. o .,;ec~)la(a~o o6o) ( r ooo )(dl ... a) 

'50~~ 

Reported 

# Sample ID Analyte 
Co~,:rY.ation 

(, &,.. ) 
v 

l I Ha. v-J.V\ e.~ ~ BOO ODO 

d-- J. ND3jNoJ .. tJ ~13 

~ ~ so,., 3d-50 

'-\ Lf TSS 19.0 ( ~~{ ... 
l- TP5 ~04. I l 

s t:J A\L< ~D5 oaQ 

Note: 
'3t;O, ( 

RECALC.6 

= ;)oD ODO )1. O fl,-

Calculated 

c~qy~i~n Acceptable. 
{Y/N} 
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'( -:Joo ooo 
I 
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LDC Report# 3834684a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April18, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-129875-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-003-SW 460-129875-1 Water 03/16/17 
CFSWP-004-SW 460-129875-2 Water 03/16/17 
CFSWP-005-SW 460-129875-3 Water 03/16/17 
CFSWP-006-SW 460-129875-4 Water 03/16/17 
CFSWP-007 -SW 460-129875-5 Water 03/16/17 

· CFSWP-020-SW 460-129875-6 Water 03/16/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

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

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

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

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

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

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

. Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
. recoveries (0/oR) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

_All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-129875-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-129875-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-129875-1 

No Sample Data Qualified in this SDG 
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LDC #: 3834684a 

SDG #: 460-129875-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date:tf-f1-l~ 
Page:_t of_j_ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

VI\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

11~ 

I ~alidatico A[ea I I Ccmmeots 

Sample receipt/Technical holding times A 
ICP/MS Tune A 
Instrument Calibration A 
ICP Interference Check Sample (ICS) Analysis A 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

rl\tt::>r<>ll A nf n<>t<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-003-SW 

CFSWP-004-SW 

CFSWP-005-SW 

CFSWP-006-SW 

CFSWP-007 -SW 

CFSWP-020-SW 

rew 

A 
N 
N cli&~t s p e-c.. ; ~ ; e-J 
N ,, 

N V\DT 

A 1.... c.. s 
N 
A 
A 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

" 
perf o.,. W\~tl 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-129875-1 

460.;.129875-2 

460-129875-3 

460-1298754 

460-129875-5 

460-12987 5-6 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/16/17. 

Water 03/16/17 

Water 03/16/17 

Water 03/16/17 

Water 03/16/17 

Water 03/16/17 

I 

Notes: ________________________________________________________________________________________________________________________________________________________________________ ___ 
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LDC #:_3_8_3_Lf_(g_B_L.{ ~ VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA sw 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. v' 
Cooler temperature criteria was met. ~ 

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? V' 
Were %RSD of isotopes in the tuning solution ;5;5%? V' 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the rgoper number of standards used? / 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- ~ 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? v 
IV. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks ~ 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? v 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? v 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

~ SDG? If no, in~~ich matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ ater 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
{RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? ./ 
Was an LCS analvzed oer extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) ~ 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

/ 

/ 

Page:j_ot ~ 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC #: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis performed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL I 
I (ICP)f>1 OOX the MDUICP/MS)? 

Were all percent differences (%Ds) < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be 
used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. ./ 
Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

/ 

~ 
/ 

~ 

~ 

Page:1:_ot ~ 
Reviewer: f"\(;: 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
S~mple Specific Element Reference 

Page:j_ot_L 
Reviewer:__/'!1G_ 

2nd reviewer:_f1l:::__ 

All circled elements are applicable to each sample. 

- I ID Matrix T::trnAt A ... .,.lu+ ..... I hd ITAI \ 

~~~ w ~1. Sb, As Sa Be. Cd Ca Cr, Co, Cu, Fe, Pb, Mg, Mn Ho Ni K Se Ag, Na, Tl, V, Zn)Mo, B, Si, CN·, 

AI, Sb, As Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq·, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, $b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg_, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba,Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN· 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI,V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg_, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

A ...... l.,.,.l.,. •• . 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP-MS vV AI, Sb, As, Sa, Be, Cd, Ga, Cr, Co, Cu Fe, Pb, Mg, Mn)Hg.<l{i, K, Se, Ag, Na, Tl, V, Zil\ Mo, B, Si, CN·, 

lr,I=AA AI ~h Ac:. R~ RA r.rl r.~ r.r r.n r.11 I=A Ph Mn Mn Hn Ni K ~A An 1\1~ Tl \/ 7n l\/ln R ~- r.N· 

Comments: (flercury by CVAA if performed) 

ELEMENTS.4 



LDC#: 3~;t-fb&L{~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

d-'333 
'XCV 
I~"(~ 

rev 

0l1') 

cc..\/3 
t"t•~ 

CC.v'i.. 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) JV\'} ~t1<=f.09 '1000 I 0 L.( 

CVAA (Initial calibration) H\- L-l • 605' 0 5.00 9(o 
v 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) N\ L{b~~\ r;o.o 9'1 
CVAA (Continuing calibration) Hi_ 9~ L(. ~';5'9 -~.DO 

v 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eeeod:ed 

%R 

I 0 '-{ 

9fo 

qt1 
4( 

I 

Page:j_of_l_ 

Reviewer: M.& 
2nd Reviewer:-Ft-=-f: __ 

Acceptable 
(YIN) 

... 'L 

w 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 
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LDC #: 3B 3Ll fo 73 L{ a. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020nOOO) 

Page:_Lo(j_ 
Reviewer:~ 

2nd Reviewer:~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample 10 

1;t.f<-} 

I C. SA 'B 
00\,... 

L..C5 

-
-

-

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5} 

---- -

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 5e l 0 l. s e~gt~ /DO 0td/~ 
Laboratory control sample Af} C7 d.. (o L.{ cPat~ d-~· 0 (#.'J /~ 
Matrix spike (SSR-SR) - - -
Duplicate - - -
ICP serial dilution - --

I eecalc11lated I 
I %R/RPD/%D I 

I 0 'J. 

9( 

-
-
-

-
Acceptable 

o/oR/RP0/%0 (Y/N) 

l 0 1). { 

91 ~ 
- -
- -

- -
Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_l_of_/_ 
Reviewer: h1 G: 

2nd reviewer: P7f< 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ tr _ _..:..._ __ M_vt __________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Oil 

# 

1 

~ 

3 

L{ 

~ 

lo 

(RD)(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

SampleiD 

( 

1.. 

1 

'1 

~ 

fo 

RECALC.4SW 

Recalculation: 

(I~. S d .lA~ (~.. ) ( D .060 .._) ( ;2) 

0.0~01... 

Reported Calculated 

Analyte 
Con~;ny.ation 

(lA 1,..) 
Con~~n~tion <"" I-) 

JV'\"1 ~;-.to d--.&)- fo 

Al b~~ G,~5"' 

Pb 0 .t( ' 0 .J.t ~ 

v ( • Cf t • 9 

A~ o.8~ O.SL.f 

f"e 4 3. 1 ~3. t 

Acceptable 
(YIN) 

'( 

'r 



LDC Report# 3834686 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April 18, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-129875-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-003-SW 460-129875-1 Water 03/16/17 
CFSWP-004-SW 460-129875-2 Water 03/16/17 
CFSWP-005-SW 460-129875-3 Water 03/16/17 
CFSWP-006-SW 460-129875-4 Water 03/16/17 
CFSWP-007-SW 460-129875-5 Water 03/16/17 
CFSWP-020-SW 460-129875-6 Water 03/16/17 
CFSWP-003-SWMS 460-129875-1 MS Water 03/16/17 
CFSWP-003-SWMSD 460-129875-1 MSD Water 03/16/17 
CFSWP-020-SWMS 460-129875-6MS Water 03/16/17 
CFSWP-020-SWMSD 460-129875-6MSD Water 03/16/17 
CFSWP-020-SWDU P 460-129875-6DUP Water 03/16/17 
CFSWP-020-SWREMS 460-129875-6REMS Water 03/16/17 
CFSWP-020-SWREMSD 460-129875-6REMSD Water 03/16/17 
CFSWP-020-SWREDUP 460-129875-6REDUP Water 03/16/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and .Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Free Cyanide by EPA SW 846 Method 9016 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrite/Nitrate as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
·Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; hqwever the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

-U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) _(Limits) Flag AorP 

CFSWP-020-SWMS/MSD Fluoride 84 (90-11 0) 118 (90-110) J (all detects) A 
(All samples in SDG 460-129875-1) 

CFSWP-020-SWMS/MSD Sulfate 117 (90-11 0) 150 (90-110) J+ (all detects) A 
(All samples in SDG 460-129875-1) 

CFSWP-020-SWMS/MSD Orthophosphate as P 84 (90-110) - UJ (all non-detects) A 
(All samples in SDG 460-129875-1) 

CFSWP-020-SWREMS/MSD Chloride 134 (90-11 0) 122 (90-11 0) J+ (all detects) A 
(All samples in SDG 460-129875-1) 
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Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Analyte (Limits) Flag AorP 

CFSWP-020-SWMS/MSD Fluoride 25 (S15) J (all detects) A 
(All samples in SDG 460-129875-1) Sulfate 17 (S15) J (all detects) 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the method . 
. Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR and RPD, data were qualified as estimated in six samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-129875-1 

I Sample I Anal~te I Flag I AorP I Reason 

CFSWP-003-SW Fluoride J (all detects) A Matrix spike/Matrix spike 
CFSWP-004-SW duplicate (%R) 
CFSWP-005-SW 
CFSWP-006-SW 
CFSWP-007 -SW 
CFSWP-020-SW 

CFSWP-003-SW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
CFSWP-004-SW Chloride J+ (all detects) duplicate (%R) 
CFSWP-005-SW 
CFSWP-006-SW 
CFSWP-007 -SW 
CFSWP-020-SW 

CFSWP-003-SW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFSWP-004-SW duplicate (%R) 
CFSWP-005-SW 
CFSWP-006-SW 
CFSWP-007 -SW 
CFSWP-020-SW 

CFSWP-003-SW Fluoride J (all detects) A Matrix spike/Matrix spike 
CFSWP-004-SW Sulfate J (all detects) duplicate (RPD) 
CFSWP-005-SW 
CFSWP-006-SW 
CFSWP-007 -SW 
CFSWP-020-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-129875-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-129875-1 

No Sample Data Qualified in this SDG 
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LDC#: 3834686 VALIDATION COMPLETENESS WORKSHEET Date: L( - '1 ... t 1 
Page:_{ of_j_ 

Reviewer: M Gs 
SDG #: 460-129875-1 Level IV 
Laboratory: Test America. Inc. 

2nd Reviewer: E1f== 
METHOD: (Analyte) Alkalinity (SM23208). Ammania-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Free Cyanide (EPA SW846 Method 9016). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N 
(EPA Method 353.2). Orthophosphate-P (EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM25400) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea 

I. Sample receipUTechnical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

)(I ()uAr~ll nf rl~t~ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1.d. 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-003-SW 

CFSWP-004-SW 

CFSWP-005-SW 

CFSWP-006-SW 

CFSWP-007 -SW 

CFSWP-020-SW 

CFSWP-003-SWMS 

CFSWP-003-SWMSD 

CFSWP-020-SWMS 

CFSWP-020-SWMSD 

CFSWP-020-SWDUP 

C Fswf' ... 0'0- S W R£ MS 

c FSwr:-.. o~o-sw ~~ MS' t> 

CFSW(J~o~o-SW R.£ b<JP 

I I Ccmmeots 

A 
A 
A 
A 

N /L/bO- l ~"\8CJ9- \ 
5W M S/MS''D ( St>~: L{bO- t ~'18;-o- 1 ) 

A -our ( 
A LGS /L.CSt>/S RM 

r-J 

A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-129875-1 

460-129875-2 

460-129875-3 

460-129875-4 

460-129875-5 

460-129875-6 

460-129875-1 MS 

460-129875-1 MSD 

460-12987 5-6MS 

460-129875-6MSD 

460-129875-6DUP 

tz£M~ 

12-E MS"D 

~ fl..EDuP 

J.- ' 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/16/17 

Water 03/16/17 

Water 03/16/17 

Water 03/16/17 

Water 03/16/17 

Water 03/16/17 

Water 03/16/17 

Water 03/16/17 

Water 03/16/17 

Water 03/16/17 

Water 03/16/17 

,~..-

'"' 

I 

Notes: ________ ~~~~----------------------------------------------------------------------------------------------------------------------------------------------W 
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LDC #:_"3_8_3_'-1_~_1?>_ <0 VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA MethodSU. eove,._.-) 

Validation Area Yes No 

I. Technical holding times 

All technical holdingtimes were met. V' 
Cooler temperature criteria was met. v' 
II. Calibration 

Were all instruments calibrated daily, each set-up time? ./ 
Were the proper number of standards used? V' 
Were all initial calibration correlation coefficients> 0.995? / 
Were all initial and continuing calibration verification %Rs within the 90-11 0% QC ./ 
limits? 

Were titrant checks Rerformed as required? (level IV only) 

Were balance checks performed as required? (level IV only) 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? ./ 
Was there contamination in the method blanks? If yes, please see the Blanks / validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
V' SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (o/oR) and the relative percent differences 

/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / waters and .:: 35% for soil samples? A control limit of~ CRDl(~ 2X CRDl for soil) 
was used for samples that were~ 5X the CRDl, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an lCS anaylzed for this SDG? / 
Was an lCS analvzed oer extraction batch? v' 
Were the lCS percent recoveries (%R) and relative percent difference (RPD) ../ 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? / 
Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

v/ 
v 

/ 

Page:_l of~ 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 

~·· 



LDC #:_)_S_~_L{_Ga_6_ ~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

Were detection limits < RL? v 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. v' 
Target analytes were detected in the field blanks. 

WETC-EPA_201 O.wpd version 1.0 

NA 

/ 

./ 

Page:~of ~ 
Reviewer: M 6-

2nd Reviewer:~ 

Findings/Comments 



LDC #: ~8"3'-/b 13~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:J_ot_l_ 
Reviewer: M G-

2nd reviewer: ~ 

... · 1n M~triY I ~arametet I ,_,'i," w pH~O/NO)~TKN TOe eRs+ CIOlf~eeCN~~ 
t;" aDSYc- --~. pH eiiflNO/NO SO PO~ L eN- H~ TKN TOG eR6+ e104 ~~ 

UJC.. 7_1 ~ pH TDS et F ~Q/NO) S04 P04 ALK eN- NH~ TKN TOG eRs+ CI04 

9_, ll pH TDS et@No~ NO, ~ALK eN- NH~ TKN TOe CR6+ CIOii 

·~ 1~4'11.{ " pH TDS ~0~ NO, Co:) P04 ALK eN· NH~ TKN TOe CR6+ CI04 

pH TDS e1 F N03 NO, 504 P04 ALK eN· NH~ TKN TOe CR6+ CIOii 

pH TD8 e1 F N03 NO, 804 P04 ALK eN- NH::~ TKN TOe eR6+ CI011 

pH TDS Cl F N03 NO, 804 P04 ALK eN- NH3 TKN TOe CR6+ elQ.~~ 

pH TDS Cl F N03 NO, 804 P04 ALK eN- NH::~ TKN TOC eR6+ ei04 

pH TDS e1 F N03 NO, 804 P04 ALK eN· NH3 TKN TOe CR6+ CI04 

pH TDS et F NO~ NO, 804 P04 ALK eN- NH3 TKN TOe CR6+ e10_4 

pH TDS e1 F N03 NO, 504 P04 ALK eN· NH3 TKN TOe eR6+ ei04 

pH TD8 et F N03 NO, SOli PQ4 ALK eN· NH3 TKN TOe eR6+ e10_A 

pH TDS el F N03 NO, 80a P04 ALK eN- NH3 TKN TOe eR6+ e104 

pH TDS et F N03 NO, 804 POii ALK eN- NH_a_ TKN TOe eR6+ e104 

pH TD8 e1 F N03 NO, 804 P04 ALK eN- NH3 TKN TOC eR6+ CI04 

pH TDS et F N03 NO, 804 PO_A_ ALK eN- NH3 TKN TOC eR6+ e104 

pH TD8 e1 F N03 NO, 804 P04 ALK eN- NH~ TKN TOe eR6+ e104 

RH TD8 e1 F NO::~ NO, 804 P011 ALK eN- NH::~ TKN TOe eR6+ e104 

pH TD8 e1 F N03 NO, 804 P04 ALK eN- NH~ TKN TOe eRa+ e104 

pH TD8 e1 F N03 N02 804 P04 ALK eN- NH3 TKN TOe CR6+ e104 

pH TDS et F NO~ NO, 804 P011 ALK eN- NH.~ TKN TOe CR6+ e104 

pH TDS e1 F N03 NO, 504 P04 ALK eN· NH3 TKN TOe CR6
+ e10_A 

pH TDS e1 F NO~ NO, 804 P04 ALK eN· NH3 TKN TOG eR6
+ ei04 

pH TDS e1 F N03 N0_2_ SOA PQ4 ALK eN· NH3_ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, 804 P04 ALK eN- NH~ TKN TOC eR6
+ CIO_A 

pH TD8 Cl F NO::~ NO, SOli PO~ ALK eN- NH3 TKN TOe CR6
+ elOa 

pH TDS Cl F N03 NO, 804 P04 ALK eN- NH3 TKN TOC CR6+ CI04 

nH TnS r,1 E NO. NO. SO PO AI K r.N· NH. _TKN_ Tnr. r.R6+ r.1n 

Comments: ___________________________________ _ 
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LDC #: 3S 3'-l fa S~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: lnorganics, EPA Method See. Co ve.of' 

~ase see qualifications below for all questions answered "N11
• Not applicable questions are identified as .. N/A". 

Page:_Lot_t_ 

Reviewer: M a, 
2nd Reviewer: If?-

~=..;,.:......:....:N=/A...:.... Was a matrix spike analyzed for each matrix in this SDG? 
Y (fj) N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
Y lNJ N/A Were all duplicate sample relative percent differences (RPD) .s_ 20% for water samples and .s_35% for soil samples? 
LEVEL IV ONLY: 

<!Y) N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSO 
-H. tn M!:ttriY An!:tlvt"" 0'" 0 ~Pn fl irnif.,\ . ~ ... 

\ 9/lO WA-te..r F e_:t ('to-no, l 18(Cf0-IIO) a II J(tJ:r(A J ALl ofe...ts} 
SOL( lt:1( 15'0 ( ) J+ktc /A 1 J, ) 

PO"f-P 8'{ ( 
, 

*J-LU:f/A 1~\l rJ b) j 

I 

£ 1).'5 (~ l~) -:f/U'J/A "'n ote-ts 1 
,~ so.., 1/ ( 1 ) ~ l l 

'';) l Ql/\ ~ C\ I '3L( ( ) ''3-:J ( •" r~ h·ts!A l _jll ) 
.1- ~" SO'-( l~"f( 'II ) ('d.l ( ~ '* V\.OV\c. No Gu41. 

Comments: ?t Tn ;~ {).t'l41y +i~ I b~ te.l, W4s a.ll'l4 \y-z...e.eA .fo-r C I Oil'\ ly 

MSD.6 
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LDC#: ~83Yb f3G; VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method See CoVeN 

The correlation coefficient (r) for the calibration of ~~e.e C 1\J was recalculated. Calibration date: 3 - ;l () -l{ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

--

Co,c. Abs. 
... 

Analyte Standard ID Found (units) True (units) ror%R 

Blank 0 T.u" ,,_ D.O 

Standard 1 ~ ( ) o .. oc-r 

~vee 
Standard 2 ~ ( ) O-Ol'3 

tO ( ' 0 .. oa 3 Standard 3 I 
v ~= f.o o 0 eN Standard 4 ~5 ( ) 0 .. D~7 

Standard 5 50 ( ) 0. \ \ ~ 

Standard 6 1'50 ( ~ ) O .. ';~L.f 

Standard 7 - -
ll9' 

Nl-\3 ... N cc.v \ ~.Od. (m~/~ ~ .. 00 (m~/1-~ /Ol 

(~'i'3 

ND3/tJD1"' tJ CC-VI l.OO (mot~ c . oo 0-'0 I~) 100 

lb \,. 

I . t;O ('M'J /~ 1. t;o (~/'-~ C\ c.vV? o .. o "too 

- . 

ror%R 

., ~~ r .. ooo 

I 0 I 

tOO 

O.d- %D 

Page:_l_of_l_ 

Reviewer: M & 
2nd Reviewer:f?/1/ 

l 

Acceptable 
(Y/N) 

y 

~" 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. _________________________________________________ _ 
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LDC#: ~~3l-{~B~ 

METHOD: lnorganics, Method See Cover 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_l_of_(_ 

Reviewer: #1~ 
2nd Reviewer:~ 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, 
(S+D)/2 

I 

SampleiD Type of Analysis 

J\S"{ 

S~M 
laboratory control sample 

(LCS) 

0 ,.\' Matrix spike sample 

9 
\~~o l -r 

Oc!>O\./ ()\~ 
Duplicate sample 

I\ 

S= 
D= 

Element 

AJL< 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True/ D 
(units.) 

8t; I l 3 (P-8/~ 8l ~oo (~ ;.,~ 

(SSR-SR) 

po,,,.f ~ l \0 ~3/t,~ ~'5oo (,.«~ /~ 

cso"" 4Lill0 ~~~~ 43;JO(JA~/~ 

I liecalcallated 

II 

eeeaaed 

I I 
Acceptable 

%R/RPO %R/RPD (Y/N) 

I 01{. 8 {04. 8 y' 
1 

St..f 8t7 

y 4 
lf 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC#: 3S3l./b13h VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method See, cove,tl' 

Page:__l_ot \ 
Reviewer:~ 

2nd reviewer:~ 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments? 
(pN N/A Are all detection limits below the CRQL? 

Compound (analyte) results for :ft l, Tot~ ( C N reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 

'( = WI >' --t- b : 0. 69 dO ( o .. ~q~)- 0.0010:1 
11\J~ ... -e 
m-::. o .. o1J.~o :: o .. ooi"<=t~ 

( ) ( -\.0' e-o1 -t-~ (p . o o-t' ~ ~ ""d L I 00() P.(J I wt' = 7.h~~ 
: h< 

Reported Calculated 

Co~~?~ on c~;"?~ti~n Acceptable, 
# Sample 10 Analyte (Y/N) 

T.ota.t c ya.l'l ~~e 
... 

'( 

' 
\ 7.7 7.7 
~ H(J..v-J... V\ess Bi3 oo o 88 ooo 

?. ~ TSS 'J. () .( (w'~ /._) d--d; 1 (tM3/a..' 
t, Tt:>~ I tlo ( j_ ' It (o ( l, ) 

' ; F re.e.. Cyc:~t"" ~ J.e B.O 8.0 
! Al~tt (;t1,'1v II ~000 l \ d-. 00 0 

I 

'1 'i Ct 80'1 80'-\ 

~ t? N03/NO~- N l ,. -r I d- co 

" b NH~ .. tJ £>d 'L\ 6~.4 "' 

Note:_Wl~cA..!-k-=-o:::....:tA::.....:.___q_o___;_'-b-A-=--_;...:_s_N_."D_. -~.;_a_r_a_tl_s_a_INl ...... P_I_.e...;:;...s ________ _ 
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LDC Report# 38346C4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April18, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-129899-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-021-SW 460-129899-1 Water 03/15/17 
CFSWP-010-SW 460-129899-2 Water 03/15/17 
CFSWP-013-SW 460-129899-3 Water 03/15/17 
CFSWP-FB3-AQ 460-129899-4 Water 03/15/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(

0/oRSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFSWP-FB3-AQ was identified as a field blank. No contaminants were found. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 
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X. Laboratory-Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\38346C4A_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-129899-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-129899-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-129899-1 

No Sample Data Qualified in this SDG 
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LDC #: 38346C4a 

SDG #: 460-129899-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: 4 ... 1/- f1 
Page:_j_of_\_ 

Reviewer: M G 
2nd Reviewer: f1"(1; 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiao A[ea I I Cammeots 

I. Sample receipt/Technical holding times A 
II. ICP/MS Tune A. 
Ill. Instrument Calibration A 
IV. ICP Interference Check Sample (ICS) Analysis A 
V. Laboratory Blanks 

VI. Field Blanks em~ 
VII. Matrix Spike/Matrix Spike Duplicates 

VIII. Duplicate sample analysis 

IX. Serial Dilution 

X. Laboratory control samples 

XI. Field Duplicates 

XII.. Internal Standard (ICP-MS) 

XIII. Sample Result Verification 

)(I\/ ()\/Ar::~ll nf n~t~ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

1 f CFSWP-021-SW 

2 ~ CFSWP-01 0-SW 

3 ~ CFSWP-013-SW 

4 d CFSWP-FB3-AQ 

5 

6 

7 

8 

9 

10 

11 

12' f>BW\ 

1'".\' rBvJ~ 

A 
N"D ~ fB := ~ ( L. RL) 

N c ( \ eV\ t s pee it; eo{ 
f'J ~\ 

N \1\0t 

A L..C.S 

N 
A 
A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

l\ 

PeK +oo/'WteJ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-129899-1 

460-129899-2 

460-129899-3 

460-129899-4 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/15/17 

Water 03/15/17 

Water 03/15/17 

Water 03/15/17 

I 

Notes: ____________________________________________________________________________________ ___ 
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LDC #: VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. J 
Cooler temperature criteria was met. J 
II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? ./ 
Were %RSD of isotopes in the tuning solution s:5%? / 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? ./ 
Were the proper number of standards used? v' 
Were all initial and continuing calibration verification %Rs within the 90-110% {80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 
IV. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? ./ 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate {DUP) analyzed for each matrix in this ./ SDG? If no, in=ich matrix does not have an associated MS/MSD or 
MS/DUP. Soil ater. 

Were the MS/MSD percent recoveries {%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed per extraction batch? ../ 
Were the LCS percent recoveries (%R) and relative percent difference {RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

v 
.I 

Page:J_of__d_ 
Reviewer: M G 

2nd Reviewer: ~ 
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3e3'ifoC'-lG\ LDC #: _____ _ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensity_ of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis_Qerformed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL / 
(ICP)/>1 OOX the MDUICP/MS)? 

Were allpercent differences (%Dsl < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be 
used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable v 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. ~ ~ 

MET-SW_2014.wpd version 1.0 

NA 

~ 

v' 
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Reviewer:~ 

2nd Reviewer:~ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 
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Reviewer:~ 
2nd reviewer:~ 

All circled elements are applicable to each sample. 

"" I ID M~triY T~rnAt Aovsluf. ..... Li~t tTAI \ 

\~L.( w ~1. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hgi Ni, K, Se, Ag, Na, Tl, V, Zn) Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu,Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

A ... • MPthntf 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg; Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN· 

ICP-MS w ~1. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mli)Hg(Ni, K~ Se Ag Na Tl, V, Ln)Mo, B, Si, eN·, 

~I=' AA AI ~h Af;:. ~~ Rg rrl r.~ Cr r.n r.11 I=A Ph Mn Mn Hn Ni K ~A An N~ Tl \1 7n Mn R ~i r.N· 

Comments: (Mercury by CVAA if performed) 

ELEMENTS.4 
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LDC #: '3 S '3 L( ~ C L{ ~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard 10 

?!.~3 

.rev 
('J'(( 

Icv 

Ot ~~ 

CCV3 
t &.( l S" 

c.c \1~ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Recalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) Cv- L10.86 Lio. 0 10 ~ 

CVAA (Initial calibration) H~ 4 ~ 805D 5 .oo q~ 
v 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) Sb L(q~6"\ ~0.0 C)~ 

CVAA (Continuing calibration) Hi_ L( .. Gl35~ 5 .C>O 99 
\1 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eeeaaed 

%R 

10 ~ 

CJ(o 

<19 

t<i 

I 
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Reviewer: tV\ C--
2nd Reviewer: J<~ 

Acceptable 
(Y/N) 

.... Y' .. 

,!,j 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 
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LDC #: ~8 3Lf G:,C '-{ ~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_j_ot_l_ 

Reviewer: MG 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found= Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5} 

I Becalc11lated I .... 

Found IS II True I D I SDR (units) 

I I . %R/RPD/%D SampleiD Type of Analysis Element (units) %R/RPDI%D 

7'1'-fCf 
ICP interference check 

I'CSAB f\llv'l IB9.4 (P.a 10 :J.oO (JAo I~ Cf~ ~;;' 
00 \.,. 

Laboratory control sample Be ? ?> • o '{ (J.( ~ I L] ('«~I~ q~ 'f;l. LC5 ~5'~0 

Matrix spike (SSR-SR) 

- - - - --
- Duplicate - - - - -

- ICP serial dilution - - -- --

Acceptable 
(Y/N) 

'{ 

~ 

-
-
-

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_l of_l_ 

Reviewer:~ 
2nd reviewer:~ 

~ ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
~ Are results within the calibrated range of the instruments and within the linear range of the ICP? 
~ Are all detection limits below the CRDL? 

Detected analyte results for __ .#= __ t-!, __ B_~---------- were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol 
Oil 

# 

l 

" 
3 

'i 

(RD)(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

SampleiD 

I 

?. 

3 

,., 

RECALC.4SW 

Recalculation: 

( L{Lf. 3~ #a()( o. o;-O L.) (_ ~) 
0.0~0.,_ 

Reported 

Analyte 
Concen~ation 

(,IA~I &..) 

P->(.). BB * 1 

Cu l .. 5"' 

As ~.~ 

S\o 0 .'=>9 

-,... 

Calculated 
Concen~tion 
<P~ L) 

..., 
88_7 

l. 5' 

;1.~ 

o. "s 

88 '70 

Acceptable 
(YIN) 

y 
' 

.. ~ 



LDC Report# 38346C6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April19, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-129899-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-021-SW 460-129899-1 Water 03/15/17 
CFSWP-010-SW 460-129899-2 Water 03/15/17 
CFSWP-013-SW 460-129899-3 Water 03/15/17 
CFSWP-FB3-AQ 460-129899-4 Water 03/15/17 
CFSWP-FB3-AQMS 460-129899-4MS Water 03/1,5/17 
CFSWP-FB3-AQMSD 460-129899-4MSD Water 03/15/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrite/Nitrate as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

·All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFSWP-FB3-AQ was identified as a field blank. No contaminants were found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFSWP-020-SWMS/MSD Chloride 134 (90-11 0) 122 (90-11 0) J+ (all detects) A 
(CFSWP-021-SW 
CFSWP-010-SW 
CFSWP-013-SW) 

CFSWP-020-SWMS/MSD Chloride 134 (90-110) 122 (90-11 0) NA -
(CFSWP-FB3-AQ) 

CFSWP-020-SWMS/MSD Sulfate 124 (90-110) 121 (90-110) J+ (all detects) A 
(CFSWP-01 0-SW 
CFSWP-013-SW) 

CFSWP-020-SWMS/MSD Sulfate 124 (90-110) 121 (90-11 0) NA -
(CFSWP-021-SW 
CFSWP-FB3-AQ) 

CFSWP-016-SWMS/MSD Sulfate 122 (90-11 0) 125 (90-110) J+ (all detects) A 
(CFSWP-021-SW) 
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Spike ID MS {%R) MSD {%R) 
{Associated Samples) Analyte {Limits) {Limits) Flag AorP 

CFSWP-016-SWMS/MSD Ammonia as N 112 (90-110) - NA -
(CFSWP-021-SW 
CFSWP-01 0-SW 
CFSWP-013-SW 
CFSWP-FB3-AQ) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the method. 
Percent recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR, data were qualified as estimated in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-129899-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFSWP-021-SW Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFSWP-01 0-SW duplicate (%R) 
CFSWP-013-SW 

CFSWP-01 0-SW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
CFSWP-013-SW duplicate (%R) 

CFSWP-021-SW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-129899-
1 ' 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
·Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-129899-1 

No Sample Data Qualified in this SDG 

6 
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LDC#: 38346C6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-129899-1 Level IV 
Laboratory: Test America. Inc. 

Date: 'i -11- l( 
Page:_J_ofl_ 

Reviewer: M G 
2nd Reviewer: t{{t< 

METHOD: (Analyte) Alkalinity (SM23208). Ammania-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0), Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540C). TSS 
(SM2540D) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiao Ama 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

Yl ()\/01"!:111 nf rl<:~t<:~ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

lu 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-021-SW 

CFSWP-01 0-SW 

CFSWP-013-SW 

CFSWP-FB3-AQ 

CFSWP-FB3-AQMS 

CFSWP-FB3-AQMSD 

P~W' 
f~Wd 

I I Cam meets 

A 
A 
A 
A 

rJD f{; = L.\ ( ~ Ra.) 
t:::>w MS(MSO ( 5D&: Lf bl) .. l0l'l85"0 -I ~~Jo-r~'IB7t;- r) 
A { 

. 
J, -) DvP ~ 

A L.CS/ L..C. s D/S Rl"\ 
N 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-129899-1 

460-129899-2 

460-129899-3 

460-129899-4 

460-129899-4MS 

460-129899-4MS D 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/15/17 

Water 03/15/17 

Water 03/15/17 

Water 03/15/17 

Water 03/15/17 

Water 03/15/17 

I 

Notes: __________________________________________________________________________________ __ 
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LDC#: VALIDATION FINDINGS CHECKLIST 

M th d e 0 :I norgan ics ( E PA Method 0 <l see c. tt f) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. v 
Cooler temperature criteria was met. / 
II. Calibration 

Were all instruments calibrated daily, each set-up time? J 
Were the pr~er number of standards used? v 
Were all initial calibration correlation coefficients> 0.995? / 
Were all initial and continuing calibration verification %Rs within the 90-110% QC V' 
limits? 

Were titrant checks performed as required? (Level IV only) 

Were balance checks performed as· required? (Level IV only) 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this ./ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ./ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 

/ waters and ~ 35% for soil samples? A control limit of~ CRDL(~ 2X CRDL for soil) 
was used for samples that were~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? ./ 
Was an LCS analvzed oer extraction batch? / 
Were the LCS percent recoveries {%R) and relative percent difference (RPD) ~ 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) sam!)les _Q_erformed? / 
Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

v 
v 

v 

/ 

Page:_( of~ 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable J to level IV validation? 

Were detection limits < RL? ./ 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. Vf 
IX Field duplicates 

Field duplicate pairs were identified in this SDG. v' 
Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. v 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

Page:.2_ot_2_ 
Reviewer: r'\C-c 

2nd Reviewer: VAl>-< 

Findings/Comments 



LDe #: 3 S 3 '-10 C ~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_Lof_l_ 

Reviewer:~ 
2nd reviewer:~ 

,.. · 1n M;driY I ~a[amete[ I 
\_,.~ w pH~O/NO~ P04~TKN TOe eR6

+ ei04(~0\~<fSS) 
J.f pH TDS ~0/f\JO~ P04 (A.L'i<xQ~TKN TOe eR6

+ eiQ4 6f~..-J) 
~c. 6,(a ,v- pH TDS e1 F N03 NO? S04 P04 ALKe_CN) NH3 TKN TOe eR6

+ e104 

pH TDS el F N03 NO? S04 POd ALK eN· NH3 TKN TOe eR6
+ e104 

pH TDS e1 F N03 NO? S04 P0_4 ALK eN· NH3 TKN TOe eR6
+ ei04 

pH TDS Cl F N03 NO? S04 P04 ALK CN· NH3 TKN TOC eR6
+ CI04 

pH TDS Cl F N03 NO? S04 P04 ALK CN· NH3 TKN TOe CR6
+ e104 

pH TDS Cl F N03 NO? S04 P04 ALK eN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO? S04 P04 ALK eN· NH3 TKN TOe CR6
+ e104 

pH TDS Cl F N03 NO? S04 POA ALK eN- NH3 TKN TOC eR6
+ eiO.a 

pH TDS Cl F N03 NO? S04 PO.a ALK eN- NH3 TKN TOC CR6
+ CI0_4 

pH TDS Cl F N03 NO? S04 PO.a ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO? S04 P04 ALK eN- NH_3_ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 N02 S04 P04 ALK eN- NH3 TKN TOC CR6
+ CIO_A 

pH TDS Cl F N03 NO? S04 P04 ALK CN· NH3 TKN TOC CR6
+ . e104 

pH TDS Cl F N03 NO? S04 PO.a ALK eN- NH3 TKN TOC CR6
+ eiO.a 

pH TDS Cl F N03 NO, SO<~ P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO? S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO? S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS e1 F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ CIOA 

pH TDS Cl F N03 NO? S04 P04 ALK CN- NH3 TKN TOC eR6
+ .C104 

pH TDS Cl F N03 NO? S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 N02 S04 P04 ALK eN- NH3 TKN TOe CR6
+ CI04 

pH TDS Cl F N03 NO? S04 P04 ALK eN- NH::~ TKN TOe CR6
+ CI04 

pH TDS Cl F N0.3 NO? S04 P04 ALK eN- NH3 TKN TOC eR6
+ CI04 

pH TDS Cl F N0.3 NO? S04 P04 ALK CN· NH_3_ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO? S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO? S04 P04 ALK eN- NH3 TKN TOe CR6
+ CI04 

nJ-1 Tn~ r.1 F" Nn Nn ~() PO AI K CN· . NH TKN TOC CR6+ CIO 

Comments: ____________________________________ _ 
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LDC#: ?8 3tf(:, C..{o VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: lnorganics, EPA Method See cove-r 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:-t-ot_L 
Reviewer: f'l\ & 

2nd Reviewer: fL.Ii!/ 

Y N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

6J N N/A Were all duplicate sample relative percent differences (RPD) :'5. 20% for water samples and ~35% for soil samples? 
VEL IV ONLY: 

YJN N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSO 
-11. 1n M::atriY An::alvtP 0/_ 0/_ ~Pn tl in-.i+c.\ A - -· 
1 cp:swP- oao-s W WA-ter Cl 1'3 "\ (tt 0 ... II D) la~ (~o-no' I_,. '-t J-+ th.:it /A ( ot,.,i • "" l __. 3 ) 

MS/1'-'\S't:> SO£{ 1 att l . ) ron ( 1 d-4'-f ( r}..e, i ~ ~ ~ ' '3} 

ld- CfSWP-Otb-SvV 60L./ l~;;t{ I ().5' ( ' ) 

' 
i c}.t,;t 1 

M S/ "" S" ~ ,~ tJ83-N l \ ~ ( ,~ ) ,_,.4 ,rt J.an l\l.t>._)_ 

Comments: ______________________________________________________________________________________________________________ __ 

MSD.6 
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LDC#: 3~ 3L{ 'C.~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method See cove~ 

The correlation coefficient (r) for the calibration of C ' was recalculated. Calibration date: 3 - 7- I ( 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

---·----

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

CoV\e.. A.v-eo.. 
.... ...... 

Analyte Standard 10 Found (units) True (units) ror%R 

-Blank -
Standard 1 0 . \ ~ (w.?J /._ 7bS8 

Standard 2 o."3o ( ' 'a'1iJ( J 

l • ;-o ( l 

to'lr..t80 C\ Standard 3 

{ ~= 0.998 ?-. '3. oo ( ' ;:}~J~aq Standard 4 

Standard 5 '{ .. t;O ( ) 3~'3~ 03 

Standard 6 b• 00 ( '~ ; Lf1 4 ') '3 I 
Standard 7 - -

(I) 8b 

( .0(0 (w-0/L.' (m~f,_: NO~/NOg-J ICV t.oo /0 I 

T"..o+~ t 
( '30""( 

(vY\~/L.~ o. ~oo (om0f~ 0. tq<:J /00 
CN cc.v l 

t a ~Jt 
Nl43- N cc.v'J.. 

{ . 99 0'61 ... ; 'd.oo ("1 {L-~ tOO 

.... 

ror%R 

'{ ?= 0. ~'l80 

I 0 ( 

[00 

9~ 

Page:J_of_L. 

Reviewer: M~ 
2nd Reviewer:.....:.--nc----=---

Acceptable 
(Y/N) 

y 

~I 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. ________________________________________________ _:_ __ 

CALCLC.6 
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LDC #: '3 8 3 L./ ~ C (o 

METHOD: lnorganics, Method S e..e Cove(' 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R} for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:-Lot_j_ 

Reviewer: M ~ 
2nd Reviewer: ,t/( , 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, 
(S+D)/2 

---

SampleiD Type of Analysis 

l t?~ Laboratory control sample 

L...CS 

I~~~ 
Matrix spike sample 

6 
111'-l/ r~aa.t Duplicate sample 

CfSwf-Olb- SWDVP 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found /S True/ D 
Element {units) {units) 

NH 3 - N ,~ l.' (PQ I~ /000 ('1/'-) 

(SSR-SR) 

lot41 
d-O(o (,«~I~ . ~00 (~/L: cJJ 

c~a ,._) (ttd/L~ 
1-lo. ,-ot ~S' r ')Od-000 ~C)~OOO 

- --- ---

I 
II I 

Recalculated eeeaa:ted 

I Acceptable 
%R/RPD %R/RPD (YIN) 

4G:> <j(o y' 

I 03 /03 

0 0 

'' 
Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method See- cave..-

Page:_( of_L 

Reviewer:~ 
2nd reviewer:-flll:!.-

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for . -:tf= \ , A l V:C\.1 ; "' : t y 
recalculated and verified using the following equation: 

reported with a positive detect were 

Concentration = -- ( L( • 9 I ~ ..,( ) ( 0 • 0 R,?(cu~ij: ( J5" O OOO ) 

AllZ ~(... - -
~5 """'( --
f~ (~oto. 3 '1 ( L ) ( \ oao .~t~(~) = 'Joe, 3oo 

v 
Reported Calculated 

Co~ny~~ion Con~~~tion Acceptable 
# Sample 10 Analyte (,U &....) (YIN) 

., ... 
( I A l V\a. I~ Y\ ; t v ()oroooo 'if Ot, () 0 C) y 

HArt( Ae:ss ~0«-iOOO d-OL.fOOO 

?. ~ l\\0"3/NO ~- N ~lCo Ol\(p 

\'DS 13') (~~tJ t '3 9 cw-a 'L. ... 

1 ~ TSS ~. Q lWl~/L) d.O (\It'\~ I~-

1.{ '1 Ct l 0 \ I 0\ ,jv 

Note:._..!..:VV\:....:.:e~-\.:....:..V\..:.::o:...:t:A=--=-s _"3_3_5"_._'1_....:.a.;_"'_J. __ 3_5"_o_._l ____:a;,_.r_:.e.._,:_N;__._t>_.___..:.~-o.,.. _ __;Gt.~l _( _<S_t:J._~_.__e_\ e_s=-----
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LDC Report# 3834601 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April11, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group {SDG): 460-130032-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-258-GW 460-130032-4 Water 03/20/17 
CFMW-026-GW 460-130032-6 Water 03/20/17 
CFMW-028-GW 460-130032-7 Water 03/20/17 
CFMW-043-GW 460-130032-8 Water 03/20/17 
Trip Blank 460-130032-9 Water 03/20/17 
CFMW-043-GWMS 460-130032-8MS Water 03/20/17 
CFMW-043-GWMSD 460-130032-8MSD Water 03/20/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
.846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): ·The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSD) were less than or equal to 15.0°/o for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than· or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

03/20/17 Chloromethane 22.0 All samples in SDG UJ (all non-detects) A 
Bromomethane 21.4 460-130032-1 UJ (all non-detects) 
Chloroethane 27.0 UJ (all non-detects) 
1 ,2-Dibromo-3-chloropropane 23.2 UJ (all non-detects) 

4 
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IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

03/22/17 Dichlorodifluoromethane 29.8 All samples in SDG UJ (all non-detects) A 
Cyclohexane 20.2 460-130032-1 UJ (all non-detects) 
Methylcyclohexane 26.2 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

-sample Trip Blank was identified as a trip blank. No contaminants were found.· 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

5 
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XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration %0, data were qualified as estimated in five 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Data Qualification Summary - SDG 460-130032-1 

I Sample I Com~ound I Flag I AorP 

CFMW-25B-GW Chloromethane UJ (all non-detects) A 
CFMW-026-GW Bromomethane UJ (all non-detects) 
CFMW-028-GW Chloroethane UJ (all non-detects) 
CFMW-043-GW 1,2-Dibromo-3-chloropropane UJ (all non-detects) 
Trip Blank 

CFMW-25B-GW Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-026-GW Cyclohexane UJ (all non-detects) 
CFMW-028-GW Methylcyclohexane UJ (all non-detects) 
CFMW-043-GW 
Trip Blank 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration 
verification (%D) 

Continuing calibration 
(%0) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-130032-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-130032-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 3834601 
SDG #: 460-130032-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

oate:__i_/py lr7 
Page:_lof_/ 

Reviewer: e? 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-1 

2 -3 
~ 
4 

5 

6 

7 

8 

ICl 

I llalidatico A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-25B-GW 

CFMW-026-GW 

CFMW-028-GW 

CFMW-043-GW 

Trip Blank 

CFMW-043-GWMS 

CFMW-043-GWMSD 

Notes: 

I I Comments 

Alb 
A 

A- J>vJ ~;, ~D ~ \~ J~o < ,....- l ~~ ~ ")(] 
"5'61 " 

A 
t'l0 T4?: ~ 

6. 
b 
~ ~ 

N 
A 
A 
A 
A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

I 

D = Duplicate 
TB = Trip blank 

I 

EB = Equipment blank 

LabiD 

460-130032-4 

460-130032-6 

460-130032-7 

460-130032-8 

460-130032-9 

460-130032-8MS 

460-130032-8MSD 

~(/'( :. 'J1] 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

I 

11~----+-------1~ ~D--'\l..'S"et?------1---+-11--+--+-11 --+--+-11------~11 
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VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

and relative 

Was a con.tinuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) .:::, 20% and relative response factors (RRF) ~ 
0.05? 

Was a blank with in this SOG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation worksheet. 

Level IV checklist_8260B_rev01.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 

D. Soil/ Water. 

of each matrix? 

Overall assessment of data was found to be a 

Level IV checklist_8260B_rev01.wpd 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
-

A. Chloromethane AA. T etrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-8utadiene 

B. Bromomethane B8. 1,1 ,2,2-Tetrachloroethane BB8. 4-Chlorotoluene 88B8. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-8utylbenzene CCCC. 1-Chlorohexane C1. , Heptane 

D. Chloroethane DD. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol D 1. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-T richlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1 ,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P 1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. a-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TIT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1, 1,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene WW. 8romobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

! X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1 ,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 
I 
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LDC#: 3k'3<1{;1)j 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

{j· 
......... 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

Y(N/N!A vvere au ~loU w1m1n me vauaauon cmena or ~Lu ~loUr 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

- ~/'1-o) 1'1 le\) A -z.-2 .<.) A \l 
1- t1K PJ '2(·4 I 

1- 0 ;;)_l·(J 

I- MW\ ;t.~ .. ; Lt 

ICVvoa.wpd 

I / 
Page:_of_ 

Reviewer: FT 
2nd Reviewer: a._~ 

Qualifications 

X/V..J./ A cu.( N\:? 

u 



LOC#: ?;Jf 3 '16 f) I 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
---'--F-+-...:...;N;.;..:./A-=- Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
~~...:..;N:.:...:./A~ Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

N/A Were all %0 and RRFs within the validation criteria of .$;20 %0 and z0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

: ~;~g I~~ I 
Jj 

I 
~4lo 

I I ~ :1 I .::,S~? ""2.0 .).-' 

JJ1I '2-(o :J,.. L 

CONCAL.wpd 

Page:_laf / 

Reviewer:-'F=---T.:...__ __ 
2nd Reviewer: ~ 

Qualifications 

J-7tA~/A 
I 

c:M1 tJ1? 
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LDC #: t;,1{ 3 ¥~ jJ I 

METHOD: GCMS 8260 8 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

·; 
Page: __ of___!_ 

Reviewer: FT 

2nd Reviewer: a_ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (S/X) 

---- -------

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 00 std) 

I CAL 3/20/2017 M 0.2432 

GCMS2 c 0.4675 

cc 1.8638 

JJJ 1.3970 

Where: 

----

Recalculated 

(RRF 20/000 std) 

0.2432 

0.4675 

1.8638 

1.3970 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2564 0.2564 9.3 

0.4744 0.4744 13.1 

1.9012 1.9012 12.1 

1.3775 1.3775 4.6 

Recalculated 

%RSD 

9.3 

13.1 

12.1 

4.6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

0320171 



LDC #: ..3 8" 3 Y' 6.0 I VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1 _of_1_ 

Reviewer: FT 
2nd Reviewer: c:A-_ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, 
Cx = Concentration of compound,· 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard 10 Date Com_!lound (Reference internal Standardl linitial\ CCCl CCC) 

1 uvJ :?l{;l- J 11 ~ . _(1st internal standard) 0.~~4 o. z~\Y (), 2.., l a.l 
1 ot:'!J/ ~ (2nd internal standard) 0 ·'f11J-Y o.~~~ 0.~~~4 

ee.., 
(3rd internal standard) \ ·9bt2-- \. ~ <i~ l·W~ 

~_) - ).b(,S"" f.;(,~ _14thJnternaj_ ..1\ 1· ?>11~ 

2 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

_i4th internal standard_l 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

14thJnternal 

4 (1st internal standard) 

(2nd internal standard)_ 

(3rd internal standard) 

(4th internal standard) 

Reported Recalculated 
%0 %0 

OJ-\( 9-'i 

)~·' l- -1 ~. 

0 ·7 0.7 
o.9 tJ.~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CON CAL 41S. WPD 

I 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

5 I ID ample 

Surrogate 
Spiked 

Dibromofluoromethane ;u.o 
1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene ) 

5 I ID ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID ampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID ampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

~\·~ 10'2-

"f~.GJ ,oo 
L\~·7 ~, 

5l~ "2( IO~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

)0~ 0 

tOO 

41 
\04-

Percent 
Recovery Percent 

Recalculated Difference 

--

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3%3.1/.6 J) I VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00 * (SSC - SC)/SA 

RPD = I MSC - MSC I * 2/(MSC + MSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD sample: _ ___:_f.,t,_-\-____.!f _____ _ 

Spike Sample Spiked Sample 

Trichloroethene 

Benzene 

Toluene 

Chlorobenzene 

SC = Sample concentration 

MSDC = Matrix spike duplicate concentration 

L -- MSIMSD I 
Percent Recove Percent Recove L_---~ RPD I 

(;; 

(p " (p (, 

l 
\.0 1 ~ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCALC.WPD 



LDC#: 31(3 t/b0 j VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer: 8 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

LCS ID: \..~ '\~0- L\).S ~\~ 

Spike 

1-Dichloroethene 2.0·0 

Trich loroethene 

Benzene 

Toluene 

Chlorobenzene 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCSD LCS LCSD 

t\ .,. 

'-2·~ 

::l\.2. 

~\·)' 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



LDC #: "3K3 t/bO) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT/ 
2nd reviewer: 6L.. 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 

1_:._~~N:..:..IA_,_ Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (8xHisHDF) Example: 
(A;s)(RRF)(V0 )(%S) 

\..~~ y.~p- 4~ g 1.3 Ax = Area of the characteristic ion (EICP) for the Sample I.D. Q..,<!-
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

()OJ Is = Amount of internal standard added in nanograms Cone.= "00.3;-\~ 
(ng) '0/l- 0 s 1 ( 0 ·'-f1 '\ ·+~ f'1 

RRF = Relative response factor of the calibration standard. 
,.~0')...--vo = Volume or weight of sample pruged in milliliters (ml) = 

or grams (g). 
'2.\·2--- "'~ \ L Df = Dilution factor. 

o/oS = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.WPD 



LDC Report# 38346D2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April11, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group {SDG): 460-130032-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-258-GW 460-130032-4 Water 03/20/17 
CFMW-026-GW 460-130032-6 Water 03/20/17 
CFMW-028-GW 460-130032-7 Water 03/20/17 
CFMW-043-GW 460-130032-8 Water 03/20/17 
CFMW-043-GWMS 460-130032-8MS Water 03/20/17 
CFMW-043-GWMSD 460-130032-8MSD Water 03/20/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSO) were less than or equal to 20.0°/o. 

In the case where the laboratorY used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

03/23/17 lndeno(1,2,3-cd)pyrene 22.7 CFMW-258-GW NA -
CFMW-026-GW 
CFMW-028-GW 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

·Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 
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XV. Overall Assessment of Data 

. The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\38346D2A_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-130032-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-130032-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-130032-1 

No Sample Data Qualified in this SDG 
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LDC #: 38346D2a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-130032-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

oate: i fjfl 
Page:_[of 

Reviewer: ~ 
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-1 

2 

-
3 -4 

5 

6 

7 

8 

Q 

I ~alidatiao Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-258-GW 

CFMW-026-GW 

CFMW-028-GW 

CFMW-043-GW 

CFMW-043-GWMS 

CFMW-043-GWMSD 

Notes: 

I I Cammeots 

~'A 
6 

I~ tA •fo ~v. ;_ 70, r r \c4 ~ ~(] 
~~ 
A 

N 
6.. 

~ 

b. ~ 

N 
A 
A 
A 
f..... 
A. 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130032-4 

460-130032-6 

460-130032-7 

460-130032-8 

460-130032-8MS 

460-130032-8MSD 

C..f/{ ~71:) 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

I 

111--+--1~~ ~-o-'t:t;"']'92-t---t-S:II--t---+-ll --t--t-11--------~11 
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LDC#: VALIDATION FINDINGS CHECKLIST 

EPA SW 846 Method 8270 

Was a blank associated with in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
IIV~ilidati~~ CIOmpJeteness WOrksheet. 

Were all 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
rea ? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 
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VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD an of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data found to be 

Level IV Checklist_8270D_rev01.wpd 
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2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3, 3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-Dichlorobenzene DD. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthal~te FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. 

M. Jsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. BenzoicAcid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) 51. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene ( 1 MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU. Benzo(b)thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5 -Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol. YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene zzzz. Z1. 

COMPNDL_SVOA long list.wpd 



LDC#: .3}/3'/170~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

.i/~ ~i;.. 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y/NIN/A vvere au v/oU ana KKr-s wnn1n me vauaauon crnena or ::;;zu "loU ana ~u.u::> KKt" -t 

I I 1 Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

I 
~~~~ 

I 

<!eJJ 

I 

..j~.) 

I 

.,....,.. ·I 

I 

CONCAL.wpd 
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Reviewer: FT 
2nd Reviewer: t::J....t..... , 

I Associated Samples I Qualifications 

I 

l~~ 

I 
~t~/At~~~ 



LDC #: ~ Y~ 0~ "-

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f / 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 3/22/2017 A 

GCMS4 s 
GG 

uu 
ODD 

Ill 

Reported 

(RRF10 std) 

1.7541 

0.8427 

1.2648 

0.9899 

0.9245 

1.0808 

Where: 

Recalculated 

(RRF10 std) 

1.7541 

0.8427 

1.2648 

0.9899 

0.9245 

1.0808 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.0032 2.0032 8.0 

0.9561 0.9561 12.1 

1.3931 1.3931 10.1 

1.1288 1.1288 6.9 

1.0588 1.0588 6.2 

1.0963 1.0963 6.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

8.0 

12.1 

10.1 

6.9 

6.2 

6.3 



LDC#: )Ir~V6Dd-C\... VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer: C 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(C,s)/(A,s)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A1s =Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC} {CC) 

1 U!J{ ooit ~~~~/17 A (1st IS) 'l-. DO?;:iP" '·~7 J .. ~o1 
~ (2nd IS) 0.~$1;) 04\~} O~}&J 
l~l:J (3'd IS} ,. ~-~} J.~v I·"HY 
\\1Jf (4th IS} 1·1~ '· 0 2.(, J·O~ 

.. Qg?. (5th IS} ,.o~e \.vO). }-OOY 
J:~L (6th IS) I· o~ fo 3 \.o ~ \ 1 ·061 

2 aCA/ It L\-'1 Cb,-z-~; 1/ (1st IS) I.Cfs'Y \ .,9-/ 
(2nd IS} 0.~~ 0-~9? 
(3'd IS} l.?>\t t' ~\ \ 

0 -'lc:=tq-
....-

(4th IS} o.9,\ 
(5th IS} o. ~~[, o. OJ,(t, 

,1 (6th IS) .. J 1 .o~la \.o9 t.~ 

3 _L'lst. IS.l 

(2nd IS} 

(3rd IS) 

(4th IS} 

(5th IS} 

_[6th ISl_ 

II Reported I Recalculated i 

II 
%0 

I 
%0 

I 
c;·'i I·(( 
4 ·ll A·D 
Ja~ ~ )0-~ 
OJ. I _'j.J 
~-~ ~A ,. ~ J •4' 
:l-s- -, .. ~l , .. ~ _:1:) 

~~~ ~-4 
U·~ .I\#)( I 

I 

q.; ("'.j_ I 

I 

tJ- c]_ (]. () 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC#: 3K3t/b0~a._ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700} 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: C _/ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

s I ID ample 

Surrogate 
Spiked 

Nitrobenzene-d5 1o.O 
2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol \{ 

2-Chlorophenol-d4 

1, 2-Dichlorobenzene-d4 

S I ID ample 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

j,SlJ ~r 

~·'+f iq-
~.0~ ~ 

b, ls- _3j.-

~-<6~ ~~ 
_C).IlP ,~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

qq 0 
~ 
SsO 
31.. 
1e 
~5 ,[/ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: j](3Y'bD~o_ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_EI 
2nd Reviewer: Q 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 * (SSG - SC)/SA 

RPD = I MSC - MSC I * 2/(MSC + MSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: -..::&~.......;4-~w~------

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

~ I . I MSWSD I 
1 Compound • ( ) Percent Recove Percent Recove I RPD IJ 

M~ M~n ---··· M~ ce:=rf I Rpc~lc ILR:nrt-=orf I Rl=lc~lc II R-=onnrt-=orf I R-=oc~lc I 

Phenol ~0·0 ~·0 w t..l-.1 2(o.)/ :?t.\ ~±_ _;..J 3~ 
... t..J:.a. .. --- .r~: _llj 7}·')/ 90 jQ jo _9u 0 0 
A_r.h'"''""' ':t ~p.4 () 

I lVI (.p-;..o 1'i 1i 0 :1J{ 1S 
b A 11 \ -ro. o 1"\vO::::flt:lf..IIILIIO::::IIO:::: ~-5".1 K~ sfy ~ Y.ci ti'J-

ttp tJ '"0 \~' (l{p Sl:? [3 14 1"f ~ ~ 

Pyrene ~l? w v b(, ., <o'-t.o ~~ ~~ ~ 
.i) 

4 ~ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list-of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 
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LDC #: 383¥6L)dQ.. VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: .c:::k 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

Where: SSC = Spike concentration 
SA = Spike added 

LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration --LCS/LCSD samples: \..~ JHeO- f?-S.]f)\. 

Compound 
[:70:'8~--~ 

~ .. ...:::_ .. ~~~=,',Lu:J...GG2J 

Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methvlohenol 

Pentachloroohenol 

Pyrene 

I 1 cs I[ . 1 csn II 1 CS" csn I 
I Percent Recovery II__ Perc~t_Rc:t~~yery II RPD I 

.. Jj 

\~0 

~o b'2..; 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 1 0.0%_ of the_recalculated results. 
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LDC #: .3 <if 3 Y6/)~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer:~· 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(IJNtl(DF)(2.0l Example: 
(As)(RRF)(Vo)(VI)(%5) 

1~. o - q ~le-;- A-Ax = Area of the characteristic ion (EICP) for the_ Sample I.D. l.~ 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

('Ji.O) (::l-) (!DO~ Is = Amount of internal standard added in nanograms (ng) Cone.= 2>11\~f-
vo = Volume or weight of sample extract in milliliters (ml) or 3 "'9 l ::!J{t, ( 7- .oo-;~) c~-n) 

grams (g). 

v, = Volume of extract injected in microliters (ul) = 

vt = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. {(, ·1 ~alv %S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 
.· 

RECALC.wpd 



LDC Report# 38346D4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April20, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130032-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB20-AQ 460-130032-5 Water 03/20/17 
CFMW-012a-GWF 460-130032-1 F Water 03/20/17 
CFMW-001-GWF 460-130032-2F Water 03/20/17 
CFMW-003a-GWF 460-130032-3F Water 03/20/17 
CFMW-026-GWF 460-130032-6F Water 03/20/17 
CFMW-028-GWF 460-130032-7F Water 03/20/17 
CFMW-043-GWF 460-130032-SF Water 03/20/17 
CFMW-258-GWF 460-130032-4F Water 03/20/17 
CFMW-043-GWFMS 460-130032-SFMS Water 03/20/17 
CFMW-043-GWFDUP 460-130032-SFDUP Water 03/20/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not -
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(

0/oRSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB20-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB20-AQ 03/20/17 Calcium 648 ug/L CFMW-026-GWF 
Sodium 689 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (0/oR) were within QC limits. For CFMW-043-GWFMS, no data were 
qualified for Barium, Calcium, Magnesium, and Sodium percent recoveries outside the 
QC limits since the parent sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards {ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-130032-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-130032-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-130032-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 3834604a 
SDG #: 460-130032-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: l-1 ~ l <Q- r 7 
Page:_Lof_J_ 

Reviewer:~ 
2nd Reviewer:-W-

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

~alidatico A[ea I I 
Sample receipt/Technical holding times A 
ICP/MS Tune A 
Instrument Calibration A 
ICP Interference Check Sample (ICS) Analysis A 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()w::>r::~ll " nf n::~t::~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A 
sw £ B:: l 

A MS 
A t)L}f 

A so~ 

A )....C.5 

N 
A 
A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

7 

s d d . h F d d. I d amp1es appen e Wit were analyze as 1sso ve . 

Client 10 

1 
I 

CFMW-EB20-AQ 

2 ?. CFMW-012a-GWF 

3 ' CFMW-001-GWF 

4 ' CFMW-003a-GWF 

5 ?. CFMW-026-GWF 

6 
,. 

CFMW-028-GWF 

7 ?. CFMW-043-GWF 

8 ~ CFMW-043-GWFMS 

9 ,. CFMW-043-GWFDUP 

10? c FMW- ;}~8- GsWF 
11 

12 I r~wl 

11~ d p(3wd. 

Comments 

( 13o. Ca Mq ~~ 'ix ) 

D = Duplicate 
TB = Trip blank 

v 

EB = Equipment blank 

LabiD 

460-130032-5 

460-130032-1 F 

460-130032-2F 

460-130032-3F 

460-130032-6F 

460-130032-7F 

460-130032-8F 

460-130032-8FMS 

460-130032-8FDUP 

"~'u-t'3oo~a- "iF 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

w~te.r 3/,o/ 17 

I 

Notes: ________________________________________________________________________________________________________________________________________ ___ 

L:\Roux Associates\Columbia Falls\38346D4aW.wpd 



LDC #: VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 
Cooler temperature criteria was met. / 
II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? v 
Were %RSD of isotopes in the tuning solution s:5%? / 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? v' 
Were the proper number of standards used? ./ 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- ~ 120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? 
v 

IV. Blanks 

Was a method blank associated with every sample in this SDG? 7 
Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

/ 
V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 

/ waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? v' 
Was an LCS analvzed oer extraction batch? v' 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET -SW _2014.wpd version 1.0 

NA 

Page:_l_of ~ 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC #: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries {o/oR) within the 30-120% {6020)/60-125% {200.8) v of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
I liCP)/>1 OOX the MDUICP/MS)? 

,/ 

Were all oercent differences l%Ds) < 10%? / 
Was there evidence of negative interference? If yes, professional judgement will be v' 
used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable t! 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. v" 
Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. I/ 
Tarqet analytes were detected in the field blanks. v 

MET-SW_2014.wpd version 1.0 

NA 

~ 

v 

Page:.2:_ot ;). 
Reviewer:-t:JG_ 

2nd Reviewer:~ 

Findings/Comments 



LDC #: '9 3YCo \) t+ ~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_ot_\_ 
Reviewer:~ 

2nd reviewer:~ 

All circled elements are applicable to each sample. 

~""""""I ... In M~triY TaraAt • •- List fTAL\ 

f ~~~ lO w AI, Sb, As Ba Be Cd Ca Cr Co Cu Fe Pb Mo. Mn HQ, Ni K, Se, Ag, Na, Tl, V, Zn)Mo, 8, Si, CN·, 

Gce .. 9 Jr (AI, Sb, As Sa Be Cd Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn) Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mr:~, Mn, Hr:~, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H~L Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8 Si, eN-, 

AI, Sb, As, Ba Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na; Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

A ... •••• .11.1 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN· 

ICP-MS "" ~1. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn) Hg(Ni, K, Se, Ag, Na, Tl, V, Zii)Mo, B, Si, CN·, 

lr,I=AA AI ~h A~ R:=t RA Crl r.:=~. r.r r.n r.tt I=A Ph Mn l\i1n 1--fn Ni I< ~A An N:=t Tl \1 7n Mn R ~i r.N· 

Comments: (Mercury by CV AA if performed) 

ELEMENTS.4 



LDC #: 38346D4a 

METHOD: Trace Metals (EPA SW846 6020A/7470A) 
~ Were field blanks identified in this SDG? 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

~ Were target analytes detected in the field blanks? 
Blank units:Jd.9Lb_ Associated sample units:Jd.9Lb_ 
Sampling date: 3/20/17 Soil factor applied ~ 
Field blank tvoe: (circle one) Field Blank I Rinsate I Other: Associated Sam 

Blank ID Samole Identification 

Action 1 No Qual's. 
Level 

Ca 648 6480 

Na 689 6890 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\3834604a.wpd 
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Reviewer: f/\.C, 
2nd Reviewer:/~ 



·, 

LDC #: '3 S 31..1 (o \) 1...\ Ct VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

tl{ 0 ( 

:rev 
1&.(0 7-

r.cv 

lb5'"{ 

cc Vfo 
l"l3?. 

CCV'J 

Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Recalc••lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
N~ t..lO. 838 ~0.0 10~ 

CVAA (Initial calibration) 1-1_1 5- l[O'f 5.00 103 
v 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) Co l18~6<=t 1 5o.o q( 

CVAA (Continuing calibration) H1 5".0105' 5 .. 00 I oo 
v 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
Begoa:ted 

%R 

102 

ro-s 

97 
100 

I 

Page:_l_of_L 

Reviewer: M & 
2nd Reviewer: F1f::__ 

Acceptable 
(Y/N) 

y 

,, 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 
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LDC #: 3B '3Lf b1) L{~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020nOOO) 

Page:j_otj_ 

Reviewer: JV\ C -r 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

SampleiD 

Ia.{ t1 

1CSA(3 
liD"{ 

L....CS 
\(0(:, 

e 
til\/ t'Toct 

~ 
'~" / l''f\3 

7 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5} 

-

Found IS /I True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check etA l9~. 3 ~~ly #OO ~dl~ 
Laboratory control sample ~lo Lt. 9o9 (M0 /'-~ ~.00 (P.~ I~ 
Matrix spike (SSR-SR) 

0~/1-~ (M~ft~ Plo (0 '#7 10 .o ":: 

Duplicate K 987.~ ~~/L) ore~. e 0~ I~ 
ICP serial dilution NC( J..{ I 087 (tud Ia-.) ?, 9 7 q 1 (P-~ I~ 

I eecalc11lated I 
I %RIRPD/%D I 

CJ~ 

98 

l 03 

0.5 

L-t.~ 

- -• 

Acceptable 
%RJRPD/%D (Y/N) 

90 y' 
~a 

103 

o. ~ 
li.~ '!I 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_j_of_l_ 

Reviewer:~ 
2nd reviewer: ~ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ # __ \ ,___A..:.......;._\ ---------- were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Dil 

# 

I 

?. 

3 

L{ 

r; 

Co 

l 

e 

(RD)(F\I)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume {ml) 
Initial volume (ml) or weight {G) 
Dilution factor 

Sample ID 

I 

?. 

3 

L.{ 

~ 

(!) 

1 

IO 

Recalculation: 

( 1 q • ~57 t« 3 I L- ) ( o . o 5o t.) ( ~ ) 
o .. o5DL.. 

Reported Calculated 

Co~it9X.~ion Con~~~tion Acceptable 
Analyte (.P L.) (Y/N) 

A\ "3vS.6' 3s.~ y 

""'-\ ... l 3 (0 0 l3 tOO 
fJ 

As o.~(o 0- s (o 

<:>e l.~ l - d--

K g(oQ eeoo 

Plo.. 1~4 lS'4 

MY'\ 3. \ '3 . \ 

Fe.. 81.3 B l. 3 \ 

Note: __ VV'....:U'=---h_cJ_rA __ ]~L(__!_1-=-0-=-A.:.__:_• ~_..:_tJ_. \)_. ___llf.__o_J"_a_l_l _-s_~_IN1__!..p_le._s _______ _ 

RECALC.4SW 
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LDC Report# 3834606 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April 19, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130032-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-012a-GW 460-130032-1 Water 03/20/17 
CFMW-001-GW 460-130032-2 Water 03/20/17 
CFMW-003a-GW 460-130032-3 Water 03/20/17 
CFMW-258-GW 460-130032-4 Water 03/20/17 
CFMW-EB20-AQ 460-130032-5 Water 03/20/17 
CFMW-026-GW 460-130032-6 Water 03/20/17 
CFMW-028-GW 460-130032-7 Water 03/20/17 
CFMW-043-GW 460-130032-8 Water 03/20/17 
CFMW-043-GWMS 460-130032-8MS Water 03/20/17 
CFMW-043-GWMSD 460-130032-8MSD Water 03/20/17 
CFMW-043-GWDUP 460-130032-8DUP Water 03/20/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner con~istent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Free Cyanide by EPA SW 846 Method 9016 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrite/Nitrate as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB20-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB20-AQ 03/20/17 Chloride 125 ug/L CFMW-026-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-043-GWMS/MSD Chloride 113 (90-110) 116 (90-110) J+ (all detects) A 
(CFMW-003a-GW) 

CFMW-043-GWMS/MSD Sulfate 121 (90-110) 118 (90-110) J+ (all detects) A 
(CFMW-043-GW) 

4 
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Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
{Associated Samples) Analyte RPD {Limits) Difference {Limits) Flag AorP 

CFMW-043-GWDUP Total suspended solids 18 (S5) - J (all detects) A 
(CFMW-012a-GW 
CFMW-001-GW 
CFMW-003a-GW 
CFMW-258-GW 
CFMW-026-GW 
CFMW-028-GW 
CFMW-043-GW) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the method. 
Percent recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

_No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD o/oR and DUP RPD, data were qualified as estimated in seven 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-130032-1 

I Sample I Anal~te I Flag I AorP I Reason 

CFMW-003a-GW Chloride J+ (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

CFMW-043-GW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

CFMW-012a-GW Total suspended solids J (all detects) A Duplicate sample analysis 
CFMW-001-GW (RPD) 
CFMW-003a-GW 
CFMW-258-GW 
CFMW-026-GW 
CFMW-028-GW 
CFMW-043-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-130032-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-130032-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 3834606 
SDG #: 460-130032-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 4- 18 .. { t 
Page:_( of_(_ 

Reviewer:~ 
2nd Reviewer:tJt:::::._ 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Free Cyanide (EPA SW846 Method 9016). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N 
(EPA Method 353.2). Orthophosphate-P (EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico Area 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI.. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

)(I ()\/Ar~ll nf rl~t~ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1.4 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-012a-GW 

CFMW-001-GW 

CFMW-003a-GW 

CFMW-25B-GW 

CFMW-EB20-AQ 

CFMW-026-GW 

CFMW-028-GW 

CFMW-043-GW 

CFMW-043-GWMS 

CFMW-043-GWMSD 

CFMW-043-GWDUP 

PBw t 
PBW?. 

I I Comments 

A 
A 
A 
A. 

5W £B=5 
5w M.S/MS't> 
5w 'tHJP 

A L.GS/LCS"D/S'R.M. 

~ 
1:\ 
A 

ND =No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-130032-1 

460-130032-2 

460-130032-3 

460-130032-4 

460-130032-5 

460-130032-6 

460-130032-7 

460-130032-8 

460-130032-8MS 

460-130032-8MSD 

460-130032-8DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

Water 03/20/17 

I 

Notes: ____________________________________________________________________________________ ___ 
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LDC #: 38~'4 b'Dfo VALIDATION FINDINGS CHECKLIST 

M th d I e 0 : nor_gan 1cs (EP M h d"SE?e cove{" ) A et o 

Validation Area Yes No 

I. Technical holding times 

All technical holdinQ times were met. / 
Cooler temperature criteria was met. J' 
II. Calibration 

Were all instruments calibrated daily, each set-uptime? v' 
Were the proper number of standards used? V' 
Were all initial calibration correlation coefficients> 0.995? / 
Were all initial and continuing calibration verification %Rs within the 90-11 0% QC ~ 
limits? 

Were titrant checks performed as required? (Level IV only) 

Were balance checks performed as required? (Level IV only) 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks / validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 

t/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration bY a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .::; 20% for / waters and .::; 35% for soil samples? A control limit of~ CRDL(~ 2X CRDL for soil) 
was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were< 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed oer extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? / 
Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

v 
./ 

/ 

Page:_l of~ 
Reviewer:~ 

2nd Reviewer:..lf:1t:::::_ 

Findings/Comments 

···"·"·'" 

:·.·. 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

Were detection limits < RL? / 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 
Target analvtes were detected in the field blanks. ~ 

WETC-EPA_2010.wpd version 1.0 

NA 

~ 

Page:2:ot ;2. 
Reviewer:~ 

2nd Reviewer:~ 

Fi ndings!Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

Page:_Lot_l_ 
Reviewer:~ 

2nd reviewer:___I1t::__ 
All circled methods are applicable to each sample. 

- " ID Matrix I ~a[amete[ I 
l ' L.f w pH~O/NO~TKN TOG CR6

+ CIO~ 
;;P~~ 8 pH (fr)s)(ei[F~O/NO~<NB) TKN TOG CR6

+ CIO~@(t.,-eec/J 
~ pH TDS ~0/NO,~~TKN TOG CR6

+ CI04Q_ 
~c. 4.10 pH TDS lCiXFTNofio)~@J:) ALK {CN)<ifri:)TKN TOG CR6

+ Cl0~1 ~~e.ec~) 
J 11 ~ pH ~N03 NO, {SoJ{PO)~cN· NH~ TKN TOG CR6

+ CI04Q(fSV - -
pH TDS Cl F NO~ NO? S04 P04 ALK CN· NH3 TKN TOG CR6

+ CI04 

pH TDS Cl F N03 NO? S04 P04 ALK eN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO? S04 P04 ALK eN- NH3 TKN TOG CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK eN- NH3 TKN TOG CR6+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOG CR6
+ CI04 

pH TDS Cl F NO~ NO? S04 P04 ALK eN· NH3 TKN TOC CR6
+ CI0_4 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOG CR6
+ CI04 

pH TDS Cl F N03 NO, 804 P04 ALK CN· NH3 TKN TOG CR6
+ C104 

pH TD8 Cl F N03 NO, 804 P04 ALK CN· NH3 TKN TOG CR6
+ CI04 

pH TDS Gl F NO:; N02 804 P04 ALK eN- NH3 TKN TOG CR6
+ CI04 

pH TDS Gl F NO~ NO? 804 P04 ALK eN· NH3. TKN TOG CR6
+ CI04 

pH TDS Gl F N03 NO, 804 P04 ALK GN· NH3 TKN TOG CR6
+ Cl04 

pH TDS e1 F N03 N02 S04 P04 ALK eN- NH3 TKN TOG CR6
+ CI04 

pH TDS Cl F N03 NO? 804 P04 ALK CN- NH3 TKN TOG CR6
+ ·CI04 

pH TDS Gl F NO~ NO? 804 P04 ALK eN- NH3 TKN TOG GR6
+ CI04 

pH TDS Gl F N03 NO, S04 P04 ALK CN· NH3 TKN TOG CR6
+ CI04 

pH TDS Gl F N03 NO, 804 P04 ALK eN· NH3 TKN TOG CR6
+ e104 

pH TDS Gl F NO~ NO, S04 PO"' ALK eN· NH3 TKN TOG CR6
+ e104 

pH TD8 Cl F N03 NO? 804 P04 ALK eN· NH3 TKN TOG GR6
+ e104 

pH TDS e1 F NO~ NO, 804 P04 ALK eN· NH~ TKN TOG CR6
+ el04 

pH TDS Cl F NO~ NO, 804 P04 ALK eN· NH3 TKN TOG GR6
+ GI04 

pH TD8 Gl F NO~ NO? 804 P04 ALK eN· NH3 TKN TOG CR6
+ GI04 

pH TD8 Gl F N03 NO? S04 P04 ALK eN· NH3 TKN TOG CR6
+ GI04 

n~ Tn~ r.1 I= N() f\1() ~() P() AI K r.N· N~. TKN T()r. r.R6+ r.l() 

Comments: ___________________________________ _ 
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LDC #: 3834606 

METHOD: lnorganics, EPA Method See Cover 
Blank units:___!d.Q[b_ Associated sample units:____!!9.Lb 
Sampling date: 3/20/17 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other: 

Blank ID I Action Limit Samole Identification 

5 No Qual. 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\3834606. wpd 

Page:_j_of_t_ 

Reviewer: M& 
2nd Reviewer: ~ 



LDC #: ) cg 3 t..{ C:.l) <a VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: lnorganics, EPA Method See CoVe.,.; 

Pease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:_l_ot_l_ 
Reviewer: M Gr 

2nd Reviewer:~ 

Y /A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

C0N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
L~VEL IV ONLY: 
Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
-If 1n M!:!triv An~lvt.,. Of~ Of~ ~Pn II in-\itco\ & ,.. ,..,, . 

I ~/\0 vJA-ter Ct t\'31cto-no ll b (ct0-\\0) 3 :T + oleAs lA ( 1')~-t ) 
J, ~. 501..( J C2' ( ~ J 1\S_( J.. ) e J, ( ~ ) 

Comments: ____________________________________________________ _ 

MSD.6 
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LDC #: '?, 9 3 ~ <o 1) (a 

METHOD: lnorganics, Method See c~ ve.r 

VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_Lof_L 

Reviewer: MG 
2nd Reviewer~ 

<X)J N/A Was a duplicate sample analyzed for each matrix in this SDG? 
Y@ N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water and~ 35% for soil samples (~ 10% for Method 300.0)? If no, see qualification 

below. A control limit of ±CRDL (±2X CRDL for soil) was used for samples that were ~5X the CRDL, including when only one of the duplicate sample values 
were ~5X the CRDL. If field blanks were used for laboratory duplicates, see overall assessment. 

LEVEL IV ONLY: 
"Y)N N/A Were recalculated results acce~table? See Level IV Recalculation Worksheet for recalculations. 

It I Oate 

I D11elicate ID I w:·:;, I-ts~~ I ,:en(;it~}) I I :'~~~~ :m~es I 
C11alificaticos 

I 
t \ J"/u :r /A Call o(e,ts ~ 

Comments: ____________________________________________________________________________________________________________________ ___ 

DUP.6 
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~; 

LDC #: ?>0 34 (o 1) b VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method See C -0 ve..r 

The correlation coefficient (r) for the calibration of Fo'i- r was recalculated. Calibration date: 3 - 7 - 17 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

CoV\C. Av-e-et -
Analyte Standard ID Found (units) True (units) ror%R 

,.,., -Blank 

Standard 1 Q .. ~ W\d /~ Lfl.fi'l 
Standard 2 D .. ~ ( ?o 3o l 

f0'1-? 'J.t;'" I ' 1'-\0I~C} v'=o.'t~08 Standard 3 

~.0 ' d<=te os9 Standard 4 

Standard 5 7,1) ( 5'D6"Bo I 

Standard 6 10.0 ( ,~ ) b~93~5' 

Standard 7 - -
0'{~, 

(.10 (d/~ SO'-f CCV -~.~o c0 tL) -;).,(%1) 

1'38"1 

(,! ... ) :1. oo (""'al ~ NH 3; JJ ccv'l 1.'18 9<i 
o'H~ 

(. o -;ta cwa /L) (~/J ]'lo 3 jl'lDa .. ~ rev { ~OD 103 

... -" 

ror%R 

V' ?::; 0. q970 

~ • l "!o 'D 

49 

/03 

Page:j_of..J_ 

Reviewer: M. G-
2nd Reviewer: m=:-

Acceptable 
(Y/N) 

y 

' 

,, 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. __________________________________________________ _ 

CALCLC.6 
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LDC #: 3B ~'"{Co "Db VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_\_ot_\_ 

Reviewer: M& 
2nd Reviewer;~ 

METHOD: lnorganics, Method s-ee Covet/' 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, 
(S+D)/2 

SampleiD I Type of Analysis 

t ,_\"3 I Laboratory control sample 

L.LC.S 

o~or; 
Matrix spike sample 

q 

Itt~ 1 / tS'OO 
Duplicate sample 

l ' 

S= 
D= 

I 

I 

Element 

To 1'Gt \ 

c.N 

?0"\- f 

Alk 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True/ D 
(units) 

ct5. '1 G«d ~~ 100 (lAo'~ 
(SSR-SR) 

#lrso (Pdl4a5oo(J.(0!.__ 

d-'' ooo (ua t._, (}-rt.toao{,u0/ .... 

I ::~;::· II ::":-l 
cr~ ctS' 

II o 1 r o 

Acceptable 
(Y/N) 

y' 

111 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.6 
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LDC #: 36 3L-( (o p ~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method S'ee co ve..r 

Page:_Lof_L 
Reviewer:~ 

2nd reviewer:~ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/ A". 
~:...:.....:.N.:.:.:/A-=- Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for __ #= __ \ _, __ T_U_s_· _________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 

.,-os:: 
Q.IOOL... 

Reported Calculated 

Co~ny_:~on Concen~tion Acceptable 
# Sample 10 Analyte (~~ 1-) (YIN) 

l \ IDS l93 tma_t~ 14 3 (~/L. y 

?. ;1. A I kA I ; "' ; f 'I d \;l 000 d-l;)ooo 
I 

3 ) TSS Lt 9 '3 c~d,\., L{93 (~/~ 

'i '1 14tA. cr J. t'\ e S.S d- '"f 0 000 'd-t-10 ooo 

C) ~ C\ f ~5 td-t:J 

Co b NO~/No,-N G) Coo <)G:,O 

( -r To+At Cyo...._ ;Je. "d-83 "dS3 

e co free C Y~"'; J.e l4.j ,~.( ,If 

Note: ____ ~ __ h_o_c1__;s;.:___'3_'S_O_ .. _I _a._~A_o< __ G)_O_li'_b_A __ ~_r_e_N_. _1>_. _(._cJ_r_a._ll_s_a.IM---L.p_te._s __ _ 
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LDC Report# 38346E1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

.LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April11, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130088-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-033-GW 460-130088-3 Water 03/21/17 
CFMW-035-GW 460-130088-4 Water 03/21/17 
CFMW-034-GW 460-130088-5 Water 03/21/17 
CFMW-031-GW 460-130088-6 Water 03/21/17 
Trip Blank 460-130088-7 Water 03/21/17 
CFMW-023-GW 460-130088-9 Water 03/21/17 
CFMW-020-GW 460-130088-1 0 Water 03/21/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 15.0°/o for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs) . 

..In the case where the laboratorY used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (o/oD) were less than or equal to 20.0o/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

03/23/17 Bromomethane 28.5 CFMW-033-GW UJ (all non-detects) A 
CFMW-035-GW 
CFMW-034-GW 
Trip Blank 

03/23/17 Chloroethane 26.5 CFMW-033-GW NA -
Methyl acetate 25.2 CFMW-035-GW 

CFMW-034-GW 
Trip Blank 

4 
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Associated 
Date Compound %D Samples Flag AorP 

03/24/17 Dichlorodifluoromethane 27.5 CFMW-031-GW UJ (all non-detects) A 
Methylcyclohexane 28.3 CFMW-023-GW UJ (all non-detects) 

CFMW-020-GW 

03/24/17 Methyl acetate 22.3 CFMW-031-GW NA -
CFMW-023-GW 
CFMW-020-GW 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found with the 
following exceptions: 

Collection Associated 
Blank ID Date Compound Concentration Samples 

Trip Blank 03/21/17 Acetone 6.9 ug/L CFMW-033-GW 
CFMW-035-GW 
CFMW-034-GW 
CFMW-031-GW 
CFMW-023-GW 
CFMW-020-GW 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

·viii. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 
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IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

·All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance· was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in seven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-130088-1 

I Sample I Compound I Flag I AorP 

CFMW-033-GW Bromomethane UJ (all non-detects) A 
CFMW-035-GW 
CFMW-034-GW 
Trip Blank 

CFMW-031-GW Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-023-GW Methylcyclohexane UJ (all non-detects) 
CFMW-020-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-130088-1 

No Sample Data Qualified in this SDG 

,Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-130088-1 

No Sample Data Qualified in this SDG 
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LDC #: 38346E 1 

SDG #: 460-130088-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

oate: 1 /ro/;7 
Page:_f_of_l_ 

Reviewer:~ _____. 
2nd Reviewer:~ 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiao A[ea 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 

~ ' 
2 ' 
~, 

~~ 

t I 
6-z.-.. 

;'P' 
8 

Q 

N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFMW-033-GW 

CFMW-035-GW 

CFMW-034-GW 

CFMW-031-GW 

Trip Blank 

CFMW-023-GW 

CFMW-020-GW . 

Notes: 

I I 
A 1h 

A 
A1A •(o ~0 
.6VJ 

of"., ~A L RL-

~vl 1'f> = ~ 
A 
~ ~:.::> 

~ ~ro 

N 
A 
A 
A 
A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

II 

l:\Roux Associates\Columbia Falls\38346E1W.wpd 1 

Cammeots 

1!::- \s-1 ~0 
I 

D = Duplicate 
TB = Trip blank 

I 

/y \eN ~w 
c-or .:=_~ 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

460-130088-3 Water 03/21/17 

460-130088-4 Water 03/21/17 

460-130088-5 Water 03/21/17 

460-130088-6 Water 03/21/17 

460-130088-7 Water 03/21/17 

460-130088-9 Water 03/21/17 

460-130088-1 0 Water 03/21/17 

II 

I 

II 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

Were all percent relative standard deviations (%RSO) and relative response factors 
within method criteria for all CCCs and SPCCs? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
nee criteria of> .990? 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ~ 
0.05? 

Was a laborato blank associated with in this SOG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com worksheet. 

Were all within QC limits? 

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a 

Level IV checklist_8260B_rev01.wpd 
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Reviewer:. F7 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD ana 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be 

Level IV checklist_8260B_rev01.wpd 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 

A. Chloromethane AA. T etrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1 .• Heptane 

D. Chloroethane DD. Chlorobenzene DDD. 1,2,4-Trimethylbenzene DDDD. Isopropyl alcohol D1. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 A-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-T richlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000 .1,1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R 1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene WV. 4-Ethyltoluene vwv. Methyl methacrylate V1. 2-Methylnaphthalene 

: W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list.wpd 



LOC#: 3}{ 3</t:, ~I 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

( Y tJJ f}.I/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
.. YN.--1\J/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
-yIN Y-J/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 

Page:~of_/ 
Reviewer:--=--FT..:....__ __ 

2nd Reviewer: ~ 

# Date Standard 10 Compound (Limit: <20.0%) (Limit: >0:05) Associated Samples Qualifications 

- !>}#J.?.> h1 ~ B ~~.£ \-P" 31 S", .l-/tJU/A a.& tJO 
+ ~l \7 0 2t,.~ I'J\PJ a.tbo- ~:2-l,e,.os-;-- J t~ ~ 
-r Q.6. Q~ ,..~ . ~ jj 

r- ?,}J-'tJl1 ccN j_\ ?--1·5' '\, (o, {, .J- /U.j/A t»i N\? 
~ 'to:\ l 6\aa t.g "2--v, ~ Mt? ~- 4'2<o\40 J t oUiC #\ 
..., \11\ ").~ .. ?.> l) _\- 1'4 1 I~ 

~ 

CONCAL.wpd 



LDC#: 3K3y6F/ VALIDATION FINDINGS WORKSHEET 
Field Blanks 

:THOD: GCIMS VOA (EPA SW 846 Method 8260B) 

1\? 

. r. NIA Were field blanks identified in this SDG? 
;JLN N/A _ -~;~e target compounds detected in the~r blanks? 
Blank units:~ Asso1ated sample units: "' \..-
Sampling date: 3/.,_.. \ , )1 
Field blank type: (circle one) Field Blank}_ Rinsat~ I Trip Blank I Other: Associated Samples: 

II Compound Blank ID Sample Identification 

tl '-1. (o 

1~?::; .::.~;/'~';i,;,;',4i1:"~:J~~~,~:, ·'.:,5::'>~1 § I I I [ I I I I 
f b·Of 

Blank units: Associated sample units: __ _ 
Sampling date: ____ _ 
Field blank ~circle one) Field Blank I Rinsate I Trip Blank I Other: Associated Samples: 

Compound I Blank ID I Sample Identification 

l 

Page:_(ot__~ 
Reviewer:-=-F--'T __ 

2nd Reviewer: 0-_ 

f NO) 

I I 

V ,: ")~/:};;j:'~if',,,,,~,r:: , . 'i,:' ,,,: , , ''J I -- --
,, :. ·c:>,,:i{\;,,;,',,,,,,,·:.::,.:;· ';;,,,;,,, ·.,~,\ I I I I I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

FBLKASC2.wpd 



LDC#: (3!{31fbc-/ 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __!__of _L 
Reviewer: FT 

2nd Reviewer: c.,_ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 50/250 std) 

I CAL 3/12/2017 F 0.6453 

GCMS8 c 0.2639 

cc 1.3859 

JJJ 1.3367 

Where: 

Recalculated 

(RRF 50/250 std) 

0.6453 

0.2639 

1.3859 

1.3367 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Reca leu Ia ted Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.7396 0.7396 13.3 

0.2818 0.2818 13.4 

1.3706 1.3706 9.1 

1.3296 1.3296 8.8 

Recalculated 

%RSD 

13.3 

13.4 

9."1 

8.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC#: ~g-3'/6£/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ _ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

-------~----- --

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound; Cis = Concentration of internal standard 

--------

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Compound (Reference internal Standard) (initial) (CCl lCCl 

1 w\} ~1-11 ~7-2>}17 f (1st internal standard) 0.1~9lt o.11~q 0 ·11t~ 
() (2nd internal standard) 0-~1~ 0. ~?~"l- O·~v;2 

~ (3rd internal standard) l· ";10{p f.a.\b9 ) . 4bti 
Jjj {4th internal --" \·~9(p l.L} {p ~ \ .. itt,.::> 

2 
Q..,eAj lOll ~ ;.,.~ /11 F (1st internal standard) 0 ·12:1=1 L, o.1-~~~ o.1~S'4 

('__, (2nd internal standard) 0. ;tV 110 I .Lo::::t2_ l}~ f' ,. :-J v o. ~l 0·~114 
(..(;.,; (3rd internal standard) I·~ 1·4~ 1·4~ 
Jj~ (4th internal standard) (.~'Vi)~ ,~,;- \·~,~ 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

{4th internal 

4 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard)_ 

I I I (4th internal standard) Jl I 

Reported Recalculated 
%0 %0 

s-.. ~ ~-~ 
\4 .I l~·f 
1--;2- 1·:P 
J{)-0 ,o .. iJ 

,_.-
(),~ fD,<.:, 

-lr.-'+ 1e-~ --)0·~ 

0-4 Y1 
"t·i Lt·~ 

II I 
Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CON CAL 41S. WPD 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT / 
2nd reviewer: ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

) 
Where: SF = Surrogate Found 

SS = Surrogate Spiked 
Sample ID: .:f! 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane a;o.o 5.:0.(p {o1 \01 0 
1 ,2-Dichloroethane-d4 ~c,.4 "~ 114-
Toluene-dB ~4·1 4l0 ~'8 
Bromofluorobenzene ~ sJ. to lo~ \.0~ 

I ID Sampe 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: -

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reoorted Recalculated Difference 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 



LDC#: ~k',3¥~ 1:/ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: __IT 
.. ~ 2nd Rev1ewer. ~ 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSG/SA 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

LCS ID: t.<U::> 1\110- q~<o\1-0 

Where: SSG = Spiked sample concentration 
SA = Spike added 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

I -~--~-- -Spike Spiked Sample I 1 cs - II - 1 c~n II - 1 csn csn I 
Compound ( ~~il ) Co<"~~t:on I Percent Recovery II Percent Recovery II RPD II 

lllr~;~: -~:~i;,,~t~~-l~t,:r.4c~~~~~~~:t,. , ~J I I II I II I I 
II':."." v::~f.':~'lfJj:~~-~~<:(j~:tiit'J;t~~ LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported Recalculate~ I 

I II I 

1.1-Dichloroethene '20· v t-JA .,.,. 9 t-J·A. \'09 \0~ 

Trichloroethene '}O·Y ro \ to) 

Benzene -2-\· ~ \\D t~O ~ 
Toluene ..,.,. 4 1'0 1 107 ~ 
Chlorobenzene _JJ_ ~ zo.~ JJ to~ JC :?-- l'Jfr~ 

/ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: 3i3Vh.t7 I VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~ 

N N/A Were all reported results recalculated and verified for all level IV samples? 
N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (8xWsHDF} Example: 
(A;5)(RRF)(V0)(%S) 

1\.\ ~ Ax = Area of the characteristic ion (EICP) for the Sample 1.0. I 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

c 111~) (9J.D ) Is = Amount of internal standard added in nanograms Cone.= 
(ng) ( s~ c;so-s ..,_,) ( tO.J,~O~) RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

Of = Dilution factor. '0. S'f \AO' \ l %S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.WPD 



LDC Report# 38346E2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April11, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130088-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-033-GW 460-130088-3 Water 03/21/17 
CFMW-035-GW 460-130088-4 Water 03/21/17 
CFMW-034-GW 460-130088-5 Water 03/21/17 
CFMW-031-GW 460-130088-6 Water 03/21/17 
CFMW-023-GW 460-130088-9 Water 03/21/17 
CFMW-020-GW 460-130088-1 0 Water 03/21/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

· U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
. demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine. (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method . 

. For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies . 

. The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

03/23/17 lndeno(1 ,2,3-cd)pyrene 22.7 All samples in SDG NA -
460-130088-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-130088-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-130088-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-130088-1 

No Sample Data Qualified in this SDG 
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LDC #: 38346E2a 

SDG #: 460-130088-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date:~/J7 
Page:_l_ of_}_ 

Reviewer: P? 
2nd Reviewer: 0 y-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings' worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-
1 

-2 

3 

-4 

-
5 

---6 

7 

8 

lo 

I ~alidaticn Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing caliqration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-033-GW 

CFMW-035-GW 

CFMW-034-GW 

CFMW-031-GW 

CFMW-023-GW 

CFMW-020-GW 

Notes: 

I I Comments 

A-Lb 
A. 

A tA •/o PbD ~ ~ .. (Y 

cvJ 
I 

~ 
tJ 
~ 
A 'tlo~- '~tOO '02 -6 M.~ I y? 

A ~~ 

tJ 
b 
& 
6 
1\ 

A 
ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-130088-3 

460-130088-4 

460-130088-5 

460-130088-6 

460-130088-9 

460-130088-1 0 

\C V 6.- 3V 

cuV ~ ~ -

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/21/17 

Water 03/21/17 

Water 03/21/17 

Water 03/21/17 

Water 03/21/17 

Water 03/21/17 

L:\Roux Associates\Columbia Falls\38346E2aW.wpd 1 
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LDC#: VALIDATION FINDINGS CHECKLIST 

PA SW 846 Method 8270 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_82700 _rev01.wpd 

Page:_/_ot_2-
Reviewer: r7 

2nd Reviewer: ~ 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Were 1:1 matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD Soil/ Water. 

a MS/MSD 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

Overall assessment of data was found 

Level IV Checklist_8270D_rev01.wpd · 

Page: ~of "'2-' 

Reviewer:_f2_ 
2nd Reviewer:~-



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
-- ----- -- ------

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo{a)anthracene CCCC. Benzo{b)fluorene C1. 

D. 1 ,3-Dichlorobenzene DO. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthafate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis{1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo{k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo{a)pyrene 1111. 1 ,4-Dioxane 11. i 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno{1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz{a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo{g,h,i)perylene LLLL. Benzaldehyde L1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis{2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

i 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis{2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. BenzoicAcid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene {4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene {4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TITT. 1-Methyldibenzothiophene {1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UU U. Benzo(b)thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5-Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW. Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Z1. 

COMPNDL_SVOA long list.wpd 



LDC#: 

~ 
3k'3¥17£1~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

~~~~A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y/NINtA vvere au 'YoU ana KKt-s w1tn1n me vauaatJon cmena ot <LO %U and >0.05 RRF? 

I Finding %0 I Finding RRF 
# Date Standard 10 Compound JLimit: <20.0%) (Limit: >0.05) 

I 
~~g~ 

I 
a.eN 

I 
.j~~ 

I 
~.,....-, 

I 

CONCAL.wpd 

Page:~f_/ 
Reviewer: FT 

2nd Reviewer: C::S....~ 

Associated Samples Qualifications 

In i..:P~ A\) 

I 
~t~,I-A t~:9 - H\f0 

--
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LDC#: ~'/~~~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f / 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) 
1
Were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard 10 Date Compound 

I CAL 3/22/2017 A 

GCMS4 s 
GG 

uu 
DOD 

Ill 

Where: 

- ---- --

Reported Recalculated 

(RRF10 std) (RRF10 std) 

1.7541 1.7541 

0.8427 0.8427 

1.2648 1.2648 

0.9899 0.9899 

0.9245 0.9245 

1.0808 1.0808 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

--

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.0032 2.0032 8.0 

0.9561 0.9561 12.1 

1.3931 1.3931 10.1 

1.1288 1.1288 6.9 

1.0588 1.0588 6.2 

1.0963 1.0963 6.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

8.0 

12.1 

10.1 

6.9 

6.2 

6.3 



t: 
LDC#: Jk'~V6~~ VALIDATION FINDINGS WORKSHEET 

Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: Q, 

- -,____ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 1 00 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(~s)/(~s)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais =Area of associated internal standard 
Cx =Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard 10 Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date {Initial) {CC} {CC) 

1 d..cJ{ oo~t ~~~~/17 A (1st IS) "l-. OO?;iP" 1.~, J .. r.J.o1 
~ (2nd IS) O.i~) O!=t\~ ) 0-9).&) 
l~c, (3'd IS) 1· ?~} 1· ?Atv I.J-t/Y 

1-l~ 
I 

J·O~ \\\A (4th IS) J. 0 2.(, 

~ (5th IS) 1. o'S'ae \.oOl- l-ooJ,; 
'Il-L (6th IS) 1- 09 (o '3 \.o ~ \ '·061 

2 aCA/ 11~/ (b;~~jl/ (1st IS) 1.451-J \ -ar9-l 
(2nd IS) 0. 5.&>G'D 0-~9?· 
(3rcl IS} \ .o\ I t. ~\ \ 

o. i4.;-
....-

(4th IS) o.Cf,'l 
(5th IS) o .. ~~l, o. Ofcrta 

_ ... 1 _{6th ISl ~J t.o::tlP \. a9t, 

3 (1st. IS) 

(2nd IS) 

(3rcl IS) 

(4111 IS) 

(5th IS) 

1.6111 IS) 

II Reported I Recalculated 

II 
%0 I %0 

I 

~·'i I~(( 

q ·l J J!·D 
to~ v to-~ 
~· 1 _'j .J 
~-Y ~d 

J._y I 1·4' 
:;2.~£ ~ .. .-s' 
,,~ 4:) 
~~~ ~/j 
lJ. ~ J\~ 
q.; ~-4 
t) .. f.]_ rJ~L2 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT / 

2nd reviewer: c;.Z' 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS = Surrogate Spiked 

SampleiD: (p 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found ReJ)orted Recalculated Difference 

Nitrobenzene-d5 (0.0 , ·04 4'\ ttr 0 
2-Fiuorobiphenyl 1·~q 1<i 1'i 
Terphenyl-d14 1·l.o l 11P 1& 
Phenol-d5 ~ .. ,. 4 -31--- (3')/ 

2-Fiuorophenol ~9t ~ "M *~ 
2,4,6-Tribromophenol [j ,. ')5" ~~ ,Q \I 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ampe : 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Re~orted Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 
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LDC #: 32{3¥6~dQ.. . . VALIDATION FINDINGS WORKSHEET 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = llCSC - lCSDC I * 2/(lCSC + lCSDC) lCSC = laboratory control sample concentration lCSDC = laboratory control sample duplicate concentration --LCS/LCSD samples: \..~ ll-'eO- f"-S 710~ 

I -- -.--.-- j 
I C()mpound _ _ _ 

I 1 cs I( . • csn II 1 cs" csn I 
L Percent Recovery IL l=»_~c~_!_R~coyery II RPD I 

[[~~-----~- ~---~-~--~-.12J 
Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methvlohenol 

Acenaohthene .. JJ 
Pentachlorophenol l~O ~ 

Pyrene ~a b'l.; 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 1 0.0% of the recalculated results. 

LCSCLC.wpd 
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LDC #: .3 ~ 3 Y6~~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT . 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: ~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration= <AJ(L)(Vt){DF)(2.0) Example: 
CAs)(RRF)fVo)(Vl)(%5) 

t~.o- Lf~le-;- A-Ax = Area of the characteristic ion (EICP) for the. Sample I.D. \..~ 
compound to be measured 

A.s = Area of the characteristic ion (EICP) for the specific 
internal standard (oj.O) (:l-) (/OOo) 

Is = Amount of internal standard added in nanograms (ng) Cone.= Q, 1)\ (Q :]-

vo = Volume or weight of sample extract in milliliters (ml) or 3lo9 1 ::=,(p ( "]..oo-;~) c~-o) 
grams (g). 

VI = Volume of extract injected in microliters (ul) = 

vt = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. <.(,., "-0 )v %5 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( l Qualification 

-

RECALC.wpd 



LDC Report# 38346E4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April19, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130088-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB21-AQ 460-130088-8 Water 03/21/17 
CFMW-056b-GWF 460-130088-1 F Water 03/21/17 
CFMW-Dup7 -GWF 460-130088-2F Water 03/21/17 
CFMW-033-GWF 460-130088-3F Water 03/Z1/17 
CFMW-035-GWF 460-130088-4F Water 03/21/17 
CFMW-034-GWF 460-130088-SF Water 03/21/17 
CFMW-031-GWF 460-130088-6F Water 03/21/17 
CFMW-023-GWF 460-130088-9F Water 03/21/17 
CFMW-020-GWF 460-130088-1 OF Water 03/21/17 
CFMW-028a-GWF 460-130088-11 F Water 03/21/17 
CFMW-011 a-GWF 460-130088-12F Water 03/21/17 
CFMW-044a-GWF 460-130088-13F Water 03/21/17 
CFMW-056b-GWFMS 460-130088-1 FMS Water 03/21/17 
CFMW-056b-GWFDUP 460-130088-1 FDUP Water 03/21/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
. quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(

0/oRSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB21-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB21-AQ 03/21/17 Calcium 564 ug/L CFMW-023-GWF 
Sodium 620 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-023-GWF Sodium 2780 ug/L 2780U ug/L 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (o/oR) were within QC limits. For CFMW-056b-GWFMS, no data 
were qualified for Barium, Calcium, and Magnesium percent recoveries outside the QC 
limits since the parent sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (o/oD) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

XI. Field Duplicates 

Samples CFMW-056b-GWF and CFMW-Dup7-GWF were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ug/L) 

Analyte CFMW-056b-GWF CFMW-Dup7-GWF RPD (Limits) 

Barium 123 124 1 (S30) 

Calcium 61300 61900 1 (S30) 

Magnesium 15600 15700 1 (S30) 

Potassium 692 700 1 (S30) 

Sodium 3490 3510 1 (S30) 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 
5 
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XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to equipment blank contamination, data were qualified as not detected in one 
sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-130088-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-130088-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-130088-1 

Modified Final 
Sample Analyte Concentration 

I CFMW-023-GWF I Sodium I 
2780U ug/L 

I 

7 
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LDC #:_..:..38:::::;_;:3~4:..::::6=E4....:...:a=-- VALIDATION COMPLETENESS WORKSHEET Date: L{- I t6 - r1 
Page:_l_of_2_ 

Reviewer: MCs 
S DG #:____;4c....;;;;_60-=--....;....;13;;...;;;0c....;;;;_08=..::8;;__-1..;__ __ Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 
2nd Reviewer: f'-=' 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VIL 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(1\/ 

Note: 

llalidatiao A[ea I I Cammeots 

Sample receipt/Technical holding times A 
ICP/MS Tune A 
Instrument Calibration A. 
ICP Interference Check Sample (ICS) Analysis A 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS} 

Sample Result Verification 

()\/Ar::all nf n::at::a 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A 
sw £ B::: l 

f\ ['1\S ( 13ct Ca fV\q - lfx) 
A 'DvP 

v 

A 51)'.~ 

A l.-CS 

sw v= d-+~ 
A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

SB=Source blank 
OTHER: 

s d d "th F d d" I d amp1es appen e WI were ana1yze as 1sso ve . 

Client ID LabiD Matrix Date 

1 I CFMW-EB21-AQ 460-130088-8 Water 03/21/17 

2~ CFMW-056;GWF 460-130088-1 F Water 03/21/17 

3 ' CFMW-Dup7 -GWF 460-130088-2F Water 03/21/17 

4 
,. 

CFMW-033-GWF 460-130088-3F Water 03/21/17 

5 ~ CFMW-035-GWF 460-130088-4F Water 03/21/17 

6 1- CFMW-034-GWF 460-130088-5F Water 03/21/17 

7 ' CFMW-031-GWF 460-130088-6F Water 03/21/17 

8 
j CFMW-023-GWF 460-130088-9F Water 03/21/17 

9 ' CFMW-020-GWF 460-130088-1 OF Water 03/21/17 

10,. CFMW-028a-GWF 460-130088-11 F Water 03/21/17 

11 J CFMW-011 a-GWF 460-130088-12F Water 03/21/17 

12J CFMW-044a-GWF 460-130088-13F Water 03/21/17 

13? 
b 

CFMW-056,-GWFMS 460-130088-1 FMS Water ' 03/21/17 

14,. CFMW-056,~WFDUP 460-130088-1 FDUP Water 03/21/17 

15 
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LDC #: 38346E4a 
SDG #: 460-130088-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Client ID LabiD 

16 

17 

1a I fBvJI 
10 d Pf?>W~ 

Matrix 

Date: 4-18- 1"1 
Page:_1_ot_a_ 

Reviewer: 1'1 G 
2nd Reviewer: PP' 

Date 

Notes:--------------------------------------~-------------------------------------
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LDC #: 3 6 3L{ ~ £ Lfa. VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. v' 
Cooler temperature criteria was met. / 
II. ICP/MS Tune 

Were all isotopes in the tuninQ solution mass resolution within 0.1 amu? / 
Were %RSD of isotopes in the tuning solution ~5%? V' 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? v' 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- .I 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? ~ 
IV. Blanks 

Was a method blank associated with every sample in this SDG? ..... / 
Was there contamination in the method blanks? If yes, please see the Blanks / validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? J 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

J SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration bya factor of 4 or more, no action was taken. 

'were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for .; waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samp}es 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed oer extraction batch? ./ 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) I 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page:_l_of ?.. 
Reviewer:~ 

2nd Reviewer:-W.-

Findings/Comments 



LDC #: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) v' of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL / liCPV>1 OOX the MDUICP/MS)? 

Were all percent differences l%Ds) < 1 0%? v' 
Was there evidence of negative interference? If yes, professional judgement will be v' 
used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. v' 
Target analytes were detected in the field duplicates. J 
XIII. Field blanks 

Field blanks were identified in this SDG. ./ 
Target analytes were detected in the field blanks. J 

MET-SW_2014.wpd version 1.0 

NA 

..1 
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Reviewer:~ 

2nd Reviewer:~ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:J_of_L 

Reviewer:~ 
2nd reviewer:~ 

All circled elements are applicable to each sample. 

- • 1n M::driY Taro at A .......... ,.. List ITAL \ 

t....:,t?, "" 1fAI, Sb, As, Sa, Be, CdL Ca Cr Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn)Mo, 8, Si, CN·, 

G ~\"3, 1'\ ~ -:AI, 8b, As, 1::3a Be Cd, Ca, cr, Go, Cu, Fe Pb, Mg Mn Hg, N1, K, Se, Ag, Na, Tl, V, Z~Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

1\ ............. ; ..... -• 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

ICP-MS w AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, MnJH!i'Ni, K, Se, Ag, Na, Tl, V, Zn)Mo, B, Si, CN·, 

~I= AA AI ~h A~ R::~. RA Crl C::~. Cr Cn C11 I=A Ph 1\nn Mn l-In Ni I< ~A An N::~ Tl \1 7n Mn R ~i f~N-

Comments: (-Mercury by CV AA if performecD 

ELEMENTS.4 



LDC #: 38346E4a VALIDATION FINDINGS WORKSHEET 
Field Blanks 

THOD: Trace Metals (EPA SW846 6020A/7470A) 
Y N NIA Were field blanks identified in this SDG? 
Y N NIA Were target analytes detected in the field blanks? 
Blank units:J!9[1_ Associated sample units:__jJ_Qf.L 
Sampling date: 3/21/17 Soil factor applied~ 
Field blank tvoe: (circle one) Field Blank I Rinsate I Other: Associated Sam 

Blank ID Samole Identification 

Action I 8 
Level 

Ca 564 5640 

Na 620 6200 2780 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\38346E4ab. wpd 
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Reviewer: M& 

2nd Reviewer: {2/.? 



LDC#: 38346E4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 6020A/7470A) 

Concentration (ug/L) 

Analyte 2 3 

Barium 123 124 

Calcium 61300 61900 

Magnesium 15600 15700 

Potassium 692 700 

Sodium 3490 3510 

V:\FIELD DUPLICATES\FD_~norganlc\38346E4a.WPD 

Page:~of_l_ 
Reviewer:~ 

. 2nd Reviewer:~ 

Qualification 
RPD (Parent Only) 
(:s:30) 

1 

1 

1 

1 

1 
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LDC #: 3 ~ ~ L-f (o £ 1.\ a. VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard 10 

,~., 

rev 
1"3&oti 

r:cv 

\" l.{.&( 

CC.Vn 
fbOct 

CC\/7 

Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc••lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) Fe 39()G.t5{ L-(ooo qe 
CVAA (Initial calibration) ~q. 5". ooe'-( ;.oo too 

v 
ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ZV\ 60¥~\4 60.0 [OQ 

CVAA (Continuing calibration) H!i_ Lf .. b~bG:, 5.00 93 
v 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
ee~oaed 

%R 

C]8 
LOO 

tOO 

q:, 

I 

Page:_l_of_L 

Reviewer:~ 
2nd Reviewer:~ 

Acceptable 
(YIN) 

y' 

w 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 
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LDC #: 3 B 3 '1 <o & Ll 0. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_l_of_l 

Reviewer: M Cr-
2nd Reviewer: 1?-fL-

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R = Found x 100 
True 

Where, Found= Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

SampleiO 

l ~~~ 

!"CSA13 
1;-'!'3 

L-C..S 
Lc;")(o 

13 
16D\ / ~~~ca 

14 
Jbol/1(:.. 0 3 

~ 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True 1 0 I SOR (units) 
Type of Analysis Element (units) 

ICP interference check Se. (0 l .. b 0atL.~ /00 031'-
Laboratory control sample CJ ;-.1.{19 (#~I~ 5.00 ~31~ 
Matrix spike (SSR-SR) 

0~/L.: ~~~~ Cv ~ LL.JS 'JO .. 0 

Duplicate K c; 9 d- • l 0~ I~ 100.fo (M~I~ 
ICP serial dilution 

""~ l17'~9~ ~~~~ lb£.{€>~ ~~~~ 

I eecalc•llated I 
I o/oR/RP0/%0 I 

/0~ 

1 \0 

/01 

I 

-s-.~ 

... _. 

Acceptable 
%R/RPD/%D (Y/N) 

I o :2. { 
/1 0 

/07 

I 

;-.s ~v 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_( ot_l_ 
Reviewer:~ 

2nd reviewer:~ 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
0N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ .ft __ \....;., __ N_q, _________ were recalculated and verified using the following 
equation: 

Concentration = 

RD = 
FV 
ln. Vol. 
Dil 

# 

l 
~ 

1 
Lf 

li 

' 1 
e 
q 

10 

l \ 

l:l. 

(RD)(FVHDill 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

SampleiD 

l 

? 
3 
"f 
?' 
b 
1 
s 
~ 
LO 

( \ 

'~ 

RECALC.4SW 

Analyte 

Na. 

"" Mq, 
v 

CtJ 
As 
Fe 
CGll 
B~ 
K 
v 

fV\vt 
Al 

Recalculation: 

Reported Calculated 

concr~~tion Concen"ation Acceptable 
(JA \...) (,M~ L-) (YIN) 

roao "'d-O i 
b9~ &q d. 

l5IOO L 1)[00 

l • 't l I '1 
q.S" <l .. ;" 
1~'3 (~3 

-59 0()0 t;q ooo 
IS~ ( 8d-
Ga'- b d.?-
7.7 [.( 

l ~ Ll It;''-{ 

171 I 7 1 ~li 



LDC Report# 38346E6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April20, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130088-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-056b-GW 460-130088-1 Water 03/21/17 
CFMW-Dup7-GW 460-130088-2 Water 03/21/17 
CFMW-033-GW 460-130088-3 Water 03/21/17 
CFMW-035-GW 460-130088-4 Water 03/21/17 
CFMW-034-GW 460-130088-5 Water 03/21/17 
CFMW-031-GW 460-130088-6 Water 03/21/17 
CFMW-EB21-AQ 460-130088-8 Water 03/21/17 
CFMW-023-GW 460-130088-9 Water 03/21/17 
CFMW-020-GW 460-130088-1 0 Water 03/21/17 
CFMW-028a-GW 460-130088-11 Water 03/21/17 
CFMW-011 a-GW 460-130088-12 Water 03/21/17 
CFMW-044a-GW 460-130088-13 Water 03/21/17 
CFMW-056b-GWMS 460-130088-1 MS Water 03/21/17 
CFMW-056b-GWMSD 460-130088-1 MSD Water 03/21/17 
CFMW-056b-GWDUP · 460-130088-1 DUP Water 03/21/17 
CFMW-035-GWDUP 460-130088-4DUP Water 03/21/17 
CFMW-011 a-GWMS 460-130088-12MS Water 03/21/17 
CFMW-011 a-GWMSD 460-130088-12MSD Water 03/21/17 
CFMW-044a-GWMS 460-130088-13MS Water 03/21/17 
CFMW-044a-GWMSD 460-130088-13MSD Water 03/21/17 
CFMW-044a-GWDUP 460-130088-13DUP Water 03/21/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience . 

. -The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Free Cyanide by EPA SW 846 Method 9016 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrite/Nitrate as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte . was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB21-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB21-AQ 03/21/17 Chloride 126 ug/L CFMW-023-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

I CFMW-023-GW I Chloride I 455 ug/L I 455U ug/L I 

4 
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VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits} Flag AorP 

CFMW-044a-GWMS/MSD Chloride 127 (90-110) 123 (90-110) J+ (all detects) A 
(CFMW-028a-GW) 

CFMW-044a-GWMS/MSD Sulfate 140 (90-110) 131 (90-110) J+ (all detects) A 
(CFMW-028a-GW 
CFMW-044a-GW) 

CFMW-044a-GWMS/MSD Orthophosphate as P 113 (80-110) 115 (90-11 0) NA -
(All samples in SDG 460-130088-1) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the method. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-056b-GW and CFMW-Dup7-GW were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFMW-056b-GW CFMW-Dup7-GW RPD (Limits) Flag AorP 

Alkalinity 241000 ug/L 241000 ug/L 0 {S30) - -

Chloride 2510 ug/L 2460 ug/L 2 (S30) - -

Fluoride 271 ug/L 266 ug/L 2 (S30) - -

5 
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Concentration 

Analyte CFMW-056b-GW CFMW-Dup7-GW RPD {Limits) Flag AorP 

Hardness 248000 ug/L 240000 ug/L 3 (S30) - -

Nitrate/Nitrite as N 112 ug/L 155 ug/L 32 {S30) J (all detects) A 

Sulfate 4470 ug/L 4460 ug/L 0 {S30) - -

Total dissolved solids 256 mg/L 263 mg/L 3 {S30) - -

Total suspended solids 29.6 mg/L 19.2 mg/L 43 {S30) J (all detects) A 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR and field duplicate RPD, data were qualified as estimated in four 
samples. 

Due to equipment blank contamination, data were qualified as not detected in one 
sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-130088-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFMW-028a-GW Chloride J+ (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

CFMW-028a-GW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
CFMW-044a-GW duplicate (%R) 

CFMW-056b-GW Nitrate/Nitrite as N J (all detects) A Field duplicates (RPD) 
CFMW-Dup7-GW Total suspended solids J (all detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-130088-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-130088-1 

Modified Final 
Sample Analyte Concentration AorP 

I CFMW-023-GW I Chloride I 455U ug/L I A I 

7 
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LDC #: 38346E6 

SDG #: 460-130088-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: l{- l't ... l1 
Page:_l_of ~ 

Reviewer:~ 
2nd Reviewer:~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Free Cyanide (EPA SW846 Method 9016). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N 
(EPA Method 353.2). Orthophosphate-P (EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatioo A[ea 

I. Sample receipUTechnical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

)(I ()\/t=>r~ll nf rl~t~ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

N = Not provided/applicable 
SW = See worksheet 

Client ID . 
b 

CFMW-056j5-GW 

CFMW-Dup7-GW 

CFMW-033-GW 

CFMW-035-GW 

CFMW-034-GW 

CFMW-031-GW 

CFMW-EB21-AQ 

CFMW-023-GW 

CFMW-020-GW 

CFMW-028a-GW 

CFMW-011 a-GW 

CFMW-044a-GW 

CFMW-056i-GWMS 

CFMW-056~GWMSD 
CFMW-056i-GWDUP 

CFMW-035-GWDUP 

I I Commeots 

A 
A 
A 
A 

5w £B::7 
Sv-1 MS / MSb ( '=i'D<i: Lf40-- I ~oo~a--\ ) 

A 'Dut' 

A LCS/t.CSD/SRM 

Sw v.:: 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

l + -:l 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130088-1 

460-130088-2 

460-130088-3 

460-130088-4 

460-130088-5 

460-130088-6 

460-130088-8 

460-130088-9 

460-130088-1 0 

460-130088-11 

460-130088-12 

460-130088-13 

460-130088-1 MS 

460-130088-1 MSD 

460-130088-1 DUP 

460-130088-4DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/21/17 

Water 03/21/17 

Water 03/21/17 

Water 03/21/17 

Water 03/21/17 

Water 03/21/17 

Water 03/21/17 

Water 03/21/17 

Water 03/21/17 

Water 03/21/17 

Water 03/21/17 

Water 03/21/17 

Water 03/21/17 

Water 03/21/17 

Water 03/21/17 

Water 03/21/17 

L:\Roux Associates\Columbia Falls\38346E6W.wpd 1 
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LDC #:_.:.:38=3::......:4..:.;6E=6=-----
SDG #:_4_:...:6=0:...._-1!..:3:..:.0.:..:08=8:...,_-1.:....__ __ 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date:~ ·1'1 ... 1"1 
Page:_l:ot_l_ 

Reviewer:~ 
2nd Reviewer:~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Free Cyanide (EPA SW846 Method 9016). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N 
(EPA Method 353.2). Orthophosphate-P (EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

Client ID LabiD Matrix Date 

17 CFMW-011 a-GWMS 460-130088-12MS Water 03/21/17 

18 CFMW-011 a-GWMSD 460-130088-12MSD Water 03/21/17 

19 CFMW-044a-GWMS 460-130088-13MS Water 03/21/17 

20 CFMW-044a-GWMSD 460-130088-13MS D Water 03/21/17 

21 CFMW-044a-GWDUP 460-130088-13DUP Water 03/21/17 

22 

23 

24 

25 fBVJl 
1->~ f» B '1'1 ~ 
Notes: _______________________________________ _ 

L:\Roux Associates\Columbia Falls\38346E6W.wpd 2 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method See cove.{) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. J 
Cooler temperature criteria was met. \/ 
11. Calibration 

Were all instruments calibrated daily, each set-up time? ~ 
Were the proper number of standards used? v 
Were all initial calibration correlation coefficients> 0.995? ~ 

Were all initial and continuing calibration verification %Rs within the 90-110% QC ~ 
limits? 

Were titrant checks performed as required? (Level IV only) 

Were balance checks performed as required? (Level IV onlv) 

Ill. Blanks 

Was a method blank associated with everv sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks v' validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicate.$ and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

../ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 

~ waters and ~ 35% for soil samples? A control limit of~ CRDL(~ 2X CRDL for soil) 
was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

\1. Laboratory control samples 

Was an LCS anaylzed for this SDG? ./ 
Wa_s an LCS analvzed oer extraction batch? J 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? ./ 
Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

vJ 
./ 

./ 

Page:_l of d-. 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable v to level IV validation? 

Were detection limits < RL? / 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. .I 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. / 
X. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. / 

WETC-EPA_201 O.wpd version 1.0 

NA 

Page:_lot ;2 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_Lot_\_ 
Reviewer:-&_ 

2nd reviewer:-lf!:=.-

- · rn M~triY I ~am mete[ I 
l 1 ~ • tl \N pH ~o/No~(NH:}TKN TOG CR6

+ Clo~<!:Sj) 
3 .... ~.6...,10, 

ta pH ~NO-/NO~ TKN TOG CR6
+ CIOQ_ tfSS)_(F;~CN ~ 

1 pH TDS~O/NO~TKN TOG CR6
+ Cl04~ 

&c..l?.r£.1 pH TDS Cl F(NO/Nci)so4 P04 ALK{c'N) NH~ TKN TOG CR6
+ CI011 

\c) pH TDS Cl F NO~ NO? S04 PO~CN- NH::~ TKN TOG CR6
+ CI04 

(i.o pH <fii)cl F N03 NO? S04 P04 ALK CN- NH::~ TKN TOG CR6
+ CI011 

\1. JlC pH TDS Cl F NO::~ NO? S04 P04 ALK{CN)NH::~ TKN TOG CR6
+ CIO" 

lq ,c pH TD$ (C:irF_)N03 NO? ~ALK eN- NH3 TKN TOG CR6
+ CI011 

~~~ Qll 'll pH TDS @)f) NO~ NO? tSo:XP6:) ALK eN- NH::~ TKN TOC CR6+ CIO.t <f\t.\v-tA) -
pH TDS Cl F NO::~ NO? SOli P04 ALK eN- NH3 TKN TOC CR6

+ CI011 

pH TDS Cl F NO~ NO? SOli POll ALK eN- NH~ TKN TOG CR6
+ CIO" 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOG CR6
+ CI011 

pH TDS Cl F NO::~ NO? SO.d PO.d ALK CN· NH3 TKN TOG GR6
+ CIO.d 

pH TDS GJ F NO<~ NO? S04 P04 ALK GN· NH3 TKN TOC CR6
+ CIO.d 

pH TDS Gl F NO::~ NO, S04 P04 ALK CN· NH~ TKN TOG CR6
+ GI011 

pH TDS Cl F N03 NO? S04 P04 ALK eN· NH::~ TKN TOC CR6
+ CIO.d 

pH TDS Cl F NO~ NO? SOd P011 ALK CN- NH3 TKN TOG CR6
+ CIO.d 

pH TDS Cl F N03 NO, 504 P04 ALK CN- NH3 TKN TOG CR6
+ CI011 

pH TDS Gl F NO::~ NO? 504 P04 ALK CN- NH~ TKN TOG CR6
+ GI011 

pH TDS Gl F N03 NO, S04 P04 ALK eN- NH3 TKN TOC GR6
+ GI011 

pH TDS Gl F NO::~ NO? SOd P04 ALK eN- NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK GN· NH3 TKN TOC GR6
+ CI011 

pH TDS Cl F NO::~ NO? S04 POd ALK eN- NH::~ TKN TOG CR6
+ ClOd 

pH TDS Cl F NO::~ NO? SOd POd ALK eN- NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK eN- NH3 TKN TOG CR6
+ ClOd 

pH TDS Cl F NO::~ NO? SOd P011 ALK eN- NH::~ TKN TOG CR6
+ CIO.d 

pH TDS Cl F NO::~ NO? SOd P04 ALK eN- NH3 TKN TOG GR6
+ CI04 

pH TDS Cl F NO::~ NO? SOd PO_A ALK eN- NH::~ TKN TOG CR6
+ ClOd 

ni-l Tn~ r.l I= N() NO ~() _p() AI K ~N- NH TKN TOr. r.R6+ r.1n 

Comments: ___________________________________ _ 
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LDC #: 38346E6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:___!!9Lh_ Associated sample units:___!J_Q{b 
Sampling date: 3/21/17 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank tvpe: (circl~ one) Field Blank I Rinsate I Other: fEB Associated Samples: 8 

Blank ID I Action Limit 

7 I I 8 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\38346E6. wpd 
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Reviewer: MG 

2nd Reviewer: ;?if;-



LDC #: 3 8 '3 '1 G, £ fo VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: lnorganics, EPA Method See C. 0\/ e. v 

P-ease see qualifications below for all questions answered "N11
• Not applicable questions are identified as "N/A". 

Y N N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:_Lof_l_ 

Reviewer: JV'\ G 
2nd Reviewer: ~ 

Y ® N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

fVN N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
LEVEL IV ONLY: 
(Y)J N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

-----

MS MSD 
.JI. tn M2triv An2lvtt> O/_n otn ~::~~Dn 11 i""itc.\ & ~ 

l 19 /~o W4ter Gl l'J.7 t~0 .. \\_0 1~3 (9o-no' IO J+ ~ts lA. ( cl.e-t ) 
F l\b ( ) I\~ ( \ * V\OV\e No Qvt.\1. 

so ... I"'\ o ( ) 1 ~ \ ( ) ro l~ J"-t kt~ /A ( olet ~ Y\ 1 o \ 011 
II t>O '"\- f ,, , ( ' ) It;" ( • ) at\ J, { lA I\ N•t>.) 

II I. I I I I I I I 

comments: * -I'~ is I:,A -tc..'-1 was a_~~~..,..\ y -:t,.e...{ .fov- ol i l uti o VIS o:£ G- I a..,..J 50 y o ~ ly 

MSD.6 

••"•W•···~-~ .... ~~---~~·:-:-~'!"7.,...-'("!A~:~~·?=f-~'? ... ~"'~''-'" ........ ~,,, '' .............. -~ ... -..... ~..-~-..,~~.;:o:.~~t.?~"i:-"''"•~" ~- ~- .. 



LDC#: 38346E6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (ug/L) 

Analyte 1 2 RPD (~30) 

Alkalinity 241000 241000 0 

Chloride 2510 2460 2 

Fluoride 271 266 2 

Hardness 248000 240000 3 

Nitrate/Nitrite as N 112 155 32 

Sulfate 4470 4460 0 

TDS (mg/L) 256 263 3 

TSS (mg/L) 29.6 19.2 43 

V:\FIELD DUPLICATES\FD_inorganic\38346E6.WPD 

Page:_l_of_j_ 
Reviewer: MG 

2nd Reviewer: fd1L___ 
J 

Qualification 
(Parent only) 

J/UJ/A 
(all dets) 

J/UJ/A 
(all dets) 



f.: 

LDC#: 38~'-fb~b VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method -see. coV'e.~ 
The correlation coefficient (r) for the calibration of N03 fNoa ... N was recalculated. Calibration date: ';- ~ 3- \7 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found x 1 00 
True 

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

Cotl\c. .. Av~ -
Analyte Standard ID Found (units) True (units) ror%R 

Blank o.o ('#\~/L.' 0 

0 .. 1 ( ' f;'~9 34 7 Standard 1 ) 

Standard 2 o.~ ( ) '3'-ll08lCo 

NOl/NDa- N Standard 3 l • 0 ( ) 68't3S5'3 
l _I) ( 

, 
I o t7 3lotd, v = [. oooo Standard 4 

Standard 5 ().D ( ,~ 13~d-430l 

Standard 6 - -
Standard 7 - -

(111.\ c-, /.._~ ;;.~o C0 r ... ) ro~l- f CCV( d-.,(0 6?.;) 'D 

(\L{'i 

~~~~ ;).oo ('fJI~ N'-f~- r.J CC\/\ (. 89 9L.f 

f""ee rgl(6' 

J.t7.q9 ~ {~ c..rJ C&v';t ~0.0 0~1 ... ~ qea 

- . 

ror%R 

V:::.t, Oooo 

7 t C) o,l-o '\) 

q~ 

9Co 

Page:J_ofj_ 

Reviewer: M& 
2nd Reviewer;~ 

Acceptable 
(Y/N) 

y 
I 

,IJ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. __________________________________________________ _ 

CALCLC.6 
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LDC#: ?83L-tC,£b 

METHOD: lnorganics, Method ~ ee c ove.\1'" 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_Lofj_ 

Reviewer: M <;-
2nd Reviewe~ 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR {spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, 
(S+D)/2 

SampleiD Type of Analysis 

lS3~ Laboratory control sample 

L.-CS 

I~ tO Matrix spike sample 

1"3 
\~~lll/ (~a-~ 

Duplicate sample 

?\ 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
Element (units) (units) 

pol.(-? ~fob5 (A,'d I~ ~r; DO ( "'0 I~ 
(SSR-SR) 

To+~1 
~0'~ ~oo ('"d I~ CN ()ol 

(AA-0{~ (~/,; 
J.\a.~J Y\e-Sc; 

ll.-\8000 1 1.( booo 

I Recalcs•lated 

II 
eeeoded 

I I Acceptable 
%R/RPD %R/RPO (Y/N) 

/07 , 0--, '{ 

/04 104 

\ 1 
~~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0. 0% of the recalculated results. 

TOTCLC.6 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ~ee Co V~ 

Page:_LofJ_ 
Reviewer:~, 

2nd reviewer:~ 

Please see qualifications below for all questions answered "N11
• Not applicable questions are identified as "N/A". 

@N N/A Have results been reported and calculated correctly? 
&N N/A Are results within the calibrated range of the instruments? 
d)N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for_.....;,#::....-\ ..._, _5_0_4-f......__ __________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 
y::: ~)(.f.b ~ 3'190~:: b? 7~ 3, ti"(X)- tf~ 770. S 

w~t.re _ 
M: b ~~~3.~ 
b: 
J 

Lot .. 4'1 ~ Md /,_ =X 
- 4,; ~(D.'S 

fke.~ ( Lf • t.f 1 3 ., I 1.. ) ( ( 0 00 ,u 3 I IM~) = L{ L{ 13 )J. ; \::: \ ')( 

Reported Calculated 
Concen,.ation Concen~tion Acceptable 

# Sample 10 Analyte (p~ &,..) (.M~ 1-) (YIN) 

( ( S04 t-t't.t-ro 4'-((0 y 
d- ?. ~o~;tJoa- tJ l '5 t) l ;;~ 
3 '3 To~\ CN 5ti) 5t;; 
'1 "{ Tt:>S L{ J1 ~ {M'''-) A.{ Lf d- (vvt-1/L' 
5' r; t-\t.A..rJ. V\e ~ s '?JI(oOOO ) '~ 00 0 

fo to Fv-ee. CN t;;.1 4~-1 
-r 1 Cl td-fo td-(o 
s ~ A lt..<A. \ i n i t v dt;L( 000 ?-6l.\ 000 

'l ~ T'35 
I 

f \ • 4$" (M~ ,..; fl.') (~/L 
ro tO 1-\(Ai"J ~ t. s s l 4 d-ooo ( L.{ ;I 000 

ll I t f ?&1(p &L..(G, ,, l'j. Too\'~\ CN ao.e ~o.s ,v 

RECALC.6 



LDC#:3&34b Date q /)a/ (":j-
Page:_l_of_l 

EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by bf\. 
2~att' 

EDD Process Comments/ Action 

I. EDD Completeness 

Ia. - All methods 

lb. -All s 

I c. 

II. 

II a. 

lib. 

lie. 

Ilia. - Do all qualified ND results have ND qualifier (e.g. ~ 

Illb. '( 

Ill c. - If reason codes are used, do all qualified results have }J/A 
reason code field and vice versa? 

Ill d. -Does the detect flag require changing for blank ~I are all U results marked ND? 

Ille. - Do blank concentrations in report match EDD where 'i 
data was ualified due to blank contamination? 

Ill f. -Were multiple results reported due to ~~~ dilutions/reanalysis? If so, were results qualified 

Ill g. -Are there any discrepancies between the data packet N and the EDD? 

Notes: _________ *~s~eye~d~is~c~re~p~an~c~yLs~h~e~ctL--------------------------------------------------------------------------------------

EDD Populatoin Checklist (word).docx 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Roux Associates, INC May 4, 2017
209 Shafter Street
Islandia, New York 11749
Attn: Mr. Michael Ritorto

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation

Dear Mr. Ritorto

Enclosed are the final validation reports for the fractions listed below. These SDGs were
received on April 10, 2017. Attachment 1 is a summary of the samples that were reviewed
for each analysis.

LDC Project #38423:

SDG # Fraction

460-130225-1, 460-130226-1, 460-130333-1
460-130410-1, 460-130620-1, 460-130507-1

Volatiles, Semivolatiles, Metals, Wet
Chemistry

The data validation was performed under Stage 4 guidelines. The analyses were validated
using the following documents, as applicable to each method:

! Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls
Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead
County, Montana, November 2015

  
! USEPA, National Functional Guidelines for Superfund Organic Methods Data

Review, August 2014

! USEPA, National Functional Guidelines for Inorganic Superfund Data Review,
August 2014

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update
1, July 1992; update IIA, August 1993; update II, September 1994; update IIB,
January 1995; update III, December 1996; update IIIA, April 1998; IIIB,
November 2004; update IV, February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
Project Manager/Chemist



Shaded cells indicate Level IV validation (all other cells are Level III validation). These sample counts do not include MS/MSD, and DUPs L:\Roux Associates\Columbia Falls\38423ST-Water.wpd

Level IV 10,657 pages-DL Attachment 1

         EDD LDC #38423 (Roux Associates, Inc.- Islandia, NY / Columbia Falls Aluminum Company, Columbia Falls, Montana)

LDC SDG#

DATE

REC'D

(3)

DATE

DUE

VOA

(8260B)

SVOA

(8270D)

Metals

(6020A

/7470A)

D.Metals

(6020A

/7470A)

Alk.

(2320B)
3NH -N

(350.1)

Cl,F

4SO

(300.0)

Total

CN-

(335.4)

Free

CN-

(9016)

Hard.

(2340C)

3NO /

2NO -N

(353.2)
4O-PO

(9056A)

TDS

(2540C)

TSS

(2540D)

  Matrix: W ater/Soil W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 460-130225-1 04/10/17 05/01/17 4 0 3 0 - - 5 0 5 0 5 0 5 0 5 0 3 0 5 0 3 0 1 0 5 0 5 0

B 460-130226-1 04/10/17 05/01/17 8 0 7 0 1 0 9 0 10 0 10 0 10 0 10 0 8 0 10 0 10 0 10 0 9 0 9 0

C 460-130333-1 04/10/17 05/01/17 6 0 5 0 1 0 7 0 8 0 8 0 8 0 8 0 6 0 8 0 8 0 - - 7 0 7 0

D 460-130410-1 04/10/17 05/01/17 4 0 3 0 1 0 7 0 8 0 8 0 8 0 8 0 4 0 8 0 8 0 8 0 7 0 7 0

E 460-130620-1 04/10/17 05/01/17 5 0 4 0 1 0 8 0 9 0 9 0 9 0 9 0 4 0 9 0 9 0 9 0 8 0 8 0

F 460-130507-1 04/10/17 05/01/17 9 0 8 0 1 0 9 0 10 0 10 0 10 0 10 0 4 0 10 0 10 0 10 0 9 0 9 0

Total T/CR 36 0 30 0 5 0 45 0 50 0 50 0 50 0 50 0 29 0 50 0 48 0 38 0 45 0 45 0 0 0 0 0 0 571



LDC Report# 38423A 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April19, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130225-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-003-GW 460-130225-2 Water 03/22/17 
CFMW-012-GW 460-130225-3 Water 03/22/17 
Trip Blank 460-130225-4 Water 03/22/17 
CFMW-054-GW 460-130225-5 Water 03/22/17 
CFMW-003-GWMS 460-130225-2MS Water 03/22/17 
CFMW-003-GWMSD 460-130225-2MSD Water 03/22/17 

1 
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Introduction 

This ·Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (o/oD) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found with the 
following exceptions: 

4 
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Collection Associated 
Blank ID Date Compound Concentration Samples 

Trip Blank 03/22/17 Acetone 36 ug/L CFMW-003-GW 
CFMW-012-GW 
CFMW-054-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater (>1 OX 
for common contaminants, >5X for other contaminants) than the concentrations found in 
the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Compound Concentration Concentration 

I CFMW-003-GW I Acetone I 6.1 ug/L I 6.1U ug/L I 
VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

5 
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XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to trip blank contamination, data were qualified as not detected in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-130225-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summa~y- SDG 460-130225-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-130225-1 

Modified Final 
Sample Compound Concentration 

I CFMW-003-GW I Acetone I 6.1U ug/L 

7 
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LDC #: 38423A 1 

SDG #: 460-130225-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: lf~}g/rJ 
Page:Lof_ 

Reviewer: F1 
2nd Reviewer: pit" 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

rt' 
1 

~ 
3i 

4 

5 

6 

7 

8 

q 

I llalidatiao A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFMW-003-GW 

CFMW-012-GW 

Trip Blank 

CFMW-054-GW 

CFMW-003-GWMS 

CFMW-003-GWMSD 

Notes: 

I I 
AtA 

A I 

AtA 
0 fo lf.>\) 

A 
~A ~ f..~ 

0vJ T~ =? 

b 
~ 

~ ~ 

N 
D. 
A 
~ 

A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

II 

L:\Roux Associates\Columbia Falls\38423A 1 W.wpd 1 

Cammeots 

J. \~!,?oo.rv \ ~" .!::: 7-0 -
l ' cv./ b A:J 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

460-130225-2 Water 03/22/17 

460-130225-3 Water 03/22/17 

460-130225-4 Water 03/22/17 

460-130225-5 Water 03/22/17 

460-130225-2MS Water 03/22/17 

460-130225-2MSD Water 03/22/17 

II 

I 

II 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 82608 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ,:: 20% and relative response factors (RRF) ~ 
0.05? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com ess worksheet. 

Level IV checklist_8260B_rev01.wpd 

Page:_l_of_z. 
Reviewer: tB-

2nd Reviewer: 
4 



LDC#: 

Overall assessment of data was 

Level IV checklist_8260B_rev01.wpd 

VALIDATION FINDINGS CHECKLIST 

ble. 

Page: ~f t,.; 
Reviewer:=._fl__ 

2nd Reviewer:~ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
-

A. Chloromethane AA. T etrachloroethene AAA. 1 ,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. e, Heptane 

D. Chloroethane DD. Chlorobenzene ODD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 A-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

I 

K. Chloroform KK. T richlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1 ,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. · 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

, R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R 1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1, 1 ,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2, 3-T richloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list. wpd 



LDC#: ~~L/2 2/1-1 VALIDATION FINDINGS WORKSHEET 
Field Blanks 

HOD: GCIMS VOA (EPA SW 846 Method 8260B) 
. • . NIA Were field blanks identified in this SDG? 

'CLN NIA ~retarget compounds detected in the aelr· blanks? 
lank units: '-\ l Associated sample units: -\A L 

Sampling date: ~ ) "2,., l t:l l 
. ,_, ................... ype: (circle one) ............ ....,1 ..... 1 .. , I I, .. ~ ............... I I~·~-~ ...,1.._.1 .. , I _ .. 1 ... 1. ' ..... I \,;;]...;1V\JI~.U.\..r\.A VOl I 'f.J~W~. 

Compound Blank ID Sample Identification 
·: ' 

2> \ ~/ 

7 r- '3L l.t,.\ V\ ~~"' ~ 

r1 

~ R\ 
Blank units: Associated sample units: __ _ 
Sampling date: ____ _ 
Field blank type: (circle one) Field Blank I Rinsate I Trip Blank I Other: Associated Samples: 

Compound I Blank ID I Sample Identification 

'• -
y 

Page: lot/ 
Reviewer:_F---rT..,........,..._ 

2nd Reviewer:~ 

I 

~--- I I I I I I I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

FBLKASC2.wpd 



LDC#: 3~(~6;(J I 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ l'of ~ 
Reviewer: FT 

2nd Reviewer: ,L~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 50/250 std) 

I CAL 3/12/2017 F 0.6453 

GCMS8 c 0.2639 

cc 1.3859 

jjj 1.3367 

Where: 

Recalculated 

(RRF 50/250 std) 

0.6453 

0.2639 

1.3859 

1.3367 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.7396 0.7396 13.3 

0.2818 0.2818 13.4 

1.3706 1.3706 9.1 

1.3296 1.3296 8.8 

Recalculated 

%RSD 

13.3 

13.4 

9.1 

8.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

031217 8 



LDC#: 7%¥~~~~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1 _of_1_ 

Reviewer: FT 
2nd Reviewer: -a._ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, 
Cx = Concentration of compound,· 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Compound1Reference internal Standard) linitian (CC) (CC) 

1 UV 201-7 =-j'P'O \\1 f (1st internal standard) 0:-J34lf o.ll~'i 0 ·1l3~ 
Q.. (2nd internal standard) o. 2S \13 03o"\ I 0.30~7 
~ (3rd internal standard) \·~/of., \.*'\-~"') \ . '1 '3_3_ 
J.jj 

(4th internal \.-;-v'1v l·"?>IL\- \. "b_:!1 

2 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standardl 

14thlntemal ..!\ 

4 (1st internal standard) 

(2nd internal standardl 

(3rd internal standard) 

(4th internal standard) 

Reported Recalculated 
%0 %0 

2,; 3.5"" 
~--1 K.) 

4·~ 'f.~ 
~.~ 3,;, 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CON CAL 41S. WPD 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1 _of_1_ 

Reviewer: 1~7L 2nd reviewer: t•-~ -+1 =-1-'-=--

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

s I ID ample 

Surrogate 
S,:>iked 

Dibromofluoromethane ;t>.O 
1,2-Dichloroethane-d4 ' 
Toluene-dB 

Bromofluorobenzene ~ 

Sample ID: 

Surrogate 
S,:>_iked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

- S I ID ampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID amp.e : 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

5":?· .;- \01 
(lp;~ 1\L-\ 
~·LJ "\fJ 
Sl·1 \<lv 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

tO/ 0 

114 ' 4~ 
\()y ,v 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 3%7' :l-3/9- / VALIDATION FINDINGS WORKSHEET Page:_1_of_1 _ 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 

2nd Reviewer: ~ 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00 * (SSC - SC)/SA 

RPD = I MSC - MSC I * 2/(MSC + MSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD sample: __ 5_4-_{.p..!,__ _____ _ 

I~ 
Spike Sample Spiked Sample 

Addrt Concen,.4,.on concentr~n 
( \.\~ ) (~ (~~f-

\,J '\,.J \,.~ 

M~ M~n ------ M~ M~n 

1, 1-Dichloroethene ").C'O "2-~0 tJO d-\1 2..\'2-

Trichloroethene o_;<b "2.00 \ql-

Benzene NO 7,.:z, \ "};0 Cl\ 

Toluene 'l.\6"" ~ l'l--

Ch lorobenzene \If ' ,u ~0~ 1~6 

SC = Sample concentration 

MSDC = Matrix spike duplicate concentration 

Matrix SnikP- Matrix So ike ..... · •· I MSlMSC I 

Percent Recovery Percent Recovery I RPD I 
.... ~ ... ,...~,,... ... -• R&>,..al,.. .... ..... -·· _. 

\0 ~ \OCf \0~ lOb 7- ~ 

,oo \00 ~f., GJ~ L\- ~ 
\\0 \\0 \O ~ 105 ~ s 
\of; lo~ \Ole l01 \ 1 

\0 \ l f)\ .,, 
,~ ~ ~ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCALC. WPD 



LDC #: 3 &" ~ ..2 3/1- I VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: w:-

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

LCSID: L~~ J\.L,O,.. 4'2..~/~ 

1.1-Dichloroethene :1(). 0 

Trichloroethene 

Benzene 

Toluene 

Chlorobenzene '" 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCSC = Laboraotry control sample concentration LCSDC =Laboratory control sample duplicate concentration 

I 1 cs llu- 1 csn lr- 1 CSII csn I 
I Percent Recovery II Percent Recovery II RPD IJ 

LC~D LCS_ __b<:;SD __ I Report~n Recalc. II Reported I Recalc. II Reported I Recalculated I 
tJA w.~ l!_b. \0~ t0 i 

1~·S" _j_l i1 ~ 

w.l \0 \ 10) v 
20.\ Ji) 0 )0 0 L_ 

\tJ 1~· 4 ,II "1 ~1 tJpr ~ 
._...,/ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



LDC #: ~fl£/;).. 34 I VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer:~ 
2nd reviewer:~ 

~~~-=-N!!.!/A.....!.. Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (8xWsHDF} Example: 
(A;s)(RRF)(V0)(%S) 

it\ f: Ax = Area of the characteristic ion (EICP) for the Sample 1.0. I 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard l ~?;)1(., 1 ( d-~lJ. 0} 

Is = Amount of internal standard added in nanograms Cone. = 
(ng) c~~b~t),) ( <1~ 1?J~&) 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
G:,. l l~ or grams (g). (.{d' 

Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.WPD 
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Laboratory Sample Collection 
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CFMW-003-GW 460-130225-2 Water 03/22/17 
CFMW-012-GW 460-130225-3 Water 03/22/17 
CFMW-054-GW 460-130225-5 Water 03/22/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 1_2 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (,-2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

03/28/17 lndeno(1 ,2,3-cd)pyrene 29.3 All samples in SDG in NA A 
(15:52) 460-130225-1 

03/28/17 Caprolactam 30.8 All samples in SDG in UJ (all non-detects) A 
(16:24) 460-130225-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag A orP 

LCS/D 460-426520 Bis(2-chloroethyl) ether - 112 (63-106) NA -
(All samples in SDG 
460-130225-1) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 
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XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration °/oD, data were qualified as estimated in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-130225-1 

I Sample I Compound I Flag I AorP 

CFMW-003-GW Caprolactam UJ (all non-detects) A 
CFMW-012-GW 
CFMW-054-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-130225-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-130225-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 38423A2a 

SDG #: 460-130225-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: r/;JJ? 
Page:Lof 

Reviewer:~ 
2nd Reviewer:-ft!!=:--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-1 

2 
-3 

4 

5 

6 

7 

8 

a 

I llalidatico A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-003-GW 

CFMW-012-GW 

CFMW-054-GW 

Notes: 

I I 
A,b 

A 
A,6. 1)/t, 

?.:>\/ 
svJ 

6 
tJ 
A 
1\1 t_,::;, 

~w L--&610 
N 
.A 
~ 

.ll 
A 
.D. 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

Ccmmeots 

_; ~\ (")/ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130225-2 

460-130225-3 

460-130225-5 

\l!.V ~ 3 0 
cCA/ ~w 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/22/17 

Water 03/22/17 

Water 03/22/17 

I 

11--+--11 ~\? ~-~O - L\~(Q-----+--+-S2 ~ --+------+-11 --+---+--11------~11 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles PA SW 846 Method 

Were all percent relative standard deviations (%RSD) .:::, 20% and relative response 
factors within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
acc::eot·anc~e criteria of > 0.990? 

Was a blank associated with in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation worksheet. 

Were all limits? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
reana 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 
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Reviewer:--trf:2__ 

2nd Reviewer:J::::U._ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD ana 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be 

Level IV Checklist_8270D_rev01.wpd 

Page: "'Y' of "'2--"' 

Reviewer:~ 
2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
--

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-Dichlorobenzene DO. Acenaphthylene ODD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis( 1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)peryleme LLLL. Benzaldehyde L 1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4, 6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UU U .Benzo(b )thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5 -Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

! 

Z. 2,4,5-Trichlorophenol ZZ. Pyrena ZZZ. Perylene zzzz. Z1. 

COMPNDL_SVOA long list.wpd 



LDC#: ggfld-~~~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

y ')8 Nih\ Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
_.)// ~~A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

y N f.JtA Were all %0 and RRFs within the validation criteria of ::;;20 %0 and :<:0.05 RRF ? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

;- 1 ~\17 ee.,:\{- a..J jjj ~q.?J A\'- ·M_l?:> 
~s;sv--

I 

1- r? ~t\tJ ~v-lf fvlM )AJ\11 ·?,O ,Sf ~ 
1\ (o ')_...,. 

CONCAL.wpd 
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Reviewer:~ 
2nd Reviewer:~ 

Qualifications 
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vJ 
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LDC#: 3 k ¥~ 3~ ;2Ci_; 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD 10 Compound %R (Limits) %RJ!...imits) RPD (Limits) Associated Samples 

L~<:> /o A-L, eJ - .13 ( ) \\'1. ( (p "1,-!0lo ( ) A\\ 
4-~u, 5'2-V ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_(_ l _(_ ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( j_ l_ ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCSLCSD.wpd 
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Reviewer: FT 
2nd Reviewer:~ 

Qualifications 
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LDC#: 3%~ 3-42q_ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f / 

Reviewer: FT 

2nd Reviewer: ~ ,. 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 3/23/2017 A 

GCMS6 s 
GG 

uu 
DDD 

Ill 

Reported 

(RRF10 std) 

1.4493 

1.0411 

1.3818 

0.9178 

1.0433 

1.0285 

Where: 

Recalculated 

(RRF1 0 std) 

1.4493 

1.0411 

1.3818 

0.9178 

1.0433 

1.0285 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6522 1.6522 11.4 

0.9235 0.9235 10.9 

1.1493 1.1493 14.2 

0.9184 0.9184 7.1 

1.0380 1.0380 8.7 

0.9977 0.9977 5.6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

11.4 

10.9 

14.2 

7.1 

8.7 

5.6 



LDC#: 3J5Y~0/1~ct.. 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of ../ 

Reviewer: FT 

2nd Reviewer: .,4::-£_ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 3/22/2017 A 

GCMS4 s 
GG 

uu 
DOD 

Ill 

Where: 

Reported Reca leu lated 

(RRF10 std) (RRF10 std) 

1.7541 1.7541 

0.8427 0.8427 

1.2648 1.2648 

0.9899 0.9899 

0.9245 0.9245 

1.0808 1.0808 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.0032 2.0032 8.0 

0.9561 0.9561 12.1 

1.3931 1.3931 10.1 

1.1288 1.1288 6.9 

1.0588 1.0588 6.2 

1.0963 1.0963 6.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

8.0 

12.1 

10.1 

6.9 

6.2 

6.3 



LDC #: 3kf'~2>~ ..2q_, VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_£! 
2nd Reviewer~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound {Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC} {CC) 

1 tfAJ ,r;s2. :,]t.t6}\7 A (1st IS) ~· bb~l--- \. '1qB \ . .,Sf; 

s (2nd IS) {J .~ lj1p l tJ ~~~g.\ o.ctl91 
~~ (3'd IS) l· 34 2> \ \.:2-\\ ' . J..l) 
LltA (4th IS) I· \J.fif$ \ .o:?> \ )A/:,_}_ 

POO (5th IS) 1, OFf BB 0~~4t1 o .cr~ 44 
l-:1 "[ _(6th ISl I. £?9~? \ t 0~ '-1- 1·034 

2 
t.eV O(o~'\- ""?> ,~q\1 A. _ListlSl J.(oGJ.Y- 1·45/ \.4.sl 

s (2nd IS) 1) .~, ... ~_;- 0~ ~14 D· ~~1/ 
l~q (3rd IS) l·llf-'\""J \ . rl.c:t 2 l·J-1v 
\AV\ (4th IS) 0 ·'1 t.8L+ 0 ·~?40 0~34-0 
wo (5th IS) ,.-o ?J ~0 \.oo I t · oo) 
~IT i6th ISl 'D .Cf11 I -o . 9 .,., 1\-?, o.,_?J~ -

3 (1st. IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

(6th IS) 

II Reported I Recalculated I 
II 

%0 
I 

%0 
I 

-z_ .. Z,. ~-Y. 

"l·tf 7·4-
\ 'b . I 1 ]J.- )_ 

K.f 7/.7 
~.0 :J.o 

'.J \ - I 
\\.~ 1\. X" 
..3-'1 3./ 
l~·~ \~~ 
\·l I~ 
3~~ 3/a 
~-± _k!:±_ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: n 
The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

. % Recovery: SF/SS * 100 

s I ID ampe : 

Surrogate 
Spiked 

Nitrobenzene-dS JO.O 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol ~'~ 
2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample 

Surrogate 
Spiked 

Nitrobenzene-dS 

-
2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

ot·Sy ~ 
K2{} <t~ 

"~ qt_, 
~.on- 3" 
c;.~4 ~2... 

J0·4 \0~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

95 {) 

ti"r 
ql, 
3'1 
;~ 

\DLI ., 
I 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3y-tcJ--a ~"'- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory C,ontrol Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:"M 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = ILCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~10 %0- t.\--'2lp52.V 

Compound 

[11~~"~_2~ 
Phenol ~.v 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methvlohenol 

Pentachloroohenol 

Pyrene W.O 

Spike 
Add,d 
v\.4. L 

~0 
'\ 

~o.v 

"2~. 0 

+4 
iP1· 1-
~1·.'? 

\~1 

:J 1-l 
~~.~ 

10·'2.. 
lf·lq 
\lo~~ 

~\.~ 

I 1 cs I( . 1 csn II 1 cso csn I 
I Percent Recovery II__ Percent Recovery II RPD I 

~-z.. 

1? 
Cb 
\Ov \{)~ 

I ro~ 
I 

~J 

II 
~ 

I 
b 

C'.\t,.. ~z_, lili" 1'~ \3 
\<0 ' 10' \02.. 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 1 0.0%_ of the_recalculated results. 
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LDC#: J~t/;) 3Adc:u VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

ME HOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: ~ 

) 

__:_...:p...-..:....:N~/A...:.. Were all reported results recalculated and verified for all level IV samples? 
\_!.,,L.!..!~N!..!../A..!.. Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = <AJ(L)(Vtl{DF)(2.0) Example: 
(As)(RRF)(Vo)(Vi)(o/oS) 

~0- '-t-2: (o52.0 A.... ~ = Area of the characteristic ion (EICP) for the Sample I.D. L~S 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

~? 411-<i y C <L .o) (1-) (tvoo Is = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or SQ(o~~ ' (\.bq 1-P.)(:z-97) grams (g). 

v, = Volume of extract injected in microliters (ul) = 
~<..r;. D 1/[ca It vt = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 38423A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April 26, 2017 

Dissolved Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130225-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-003-GW 460-130225-2 Water 03/22/17 
CFMW-012-GW 460-130225-3 Water 03/22/17 
CFMW-054-GW 460-130225-5 Water 03/22/17 
CFMW-057a-GW 460-130225-7 Water 03/22/17 
CFMW-056-GW 460-130225-11 Water 03/22/17 
C F 1\,1\/V-054-GVVrJI S 460-130225-SMS \/Vater 03/22/17 
CFMW-054-GWDUP 460-130225-5DUP Water 03/22/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(o/oRSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (o/oR} were within QC limits. For CFMW-054-GWMS, no data were 
qualified for Barium, Calcium, Magnesium, and Sodium percent recoveries outside the 
QC limits since the parent sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (0/oD) were within QC limits. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG . 

. The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Data Qualification Summary - SDG 460-130225-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG 460-
130225-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Field Blank Data Qualification Summary - SDG 460-130225-1 

No Sample Data Qualified in this SDG 
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LDC #: 38423A4a 

SDG #: 460-130225-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date:'t .. 9'1- I 7 
Page:_Lof_L 

Reviewer:~ 

METHOD: Dissolved Metals (EPA SW 846 Method 6020A/7470A) 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico Area I I 
I. Sample receipt/Technical holding times A 
II. ICP/MS Tune A. 
Ill. Instrument Calibration A 
IV. ICP Interference Check Sample (ICS) Analysis A 
V. Laboratory Blanks 

VI. Field Blanks 

VII. Matrix Spike/Matrix Spike Duplicates 

VIII. Duplicate sample analysis 

IX. Serial Dilution 

X. Laboratory control samples 

XI. Field Duplicates 

XII. Internal Standard (ICP-MS) 

XIII. Sample Result Verification 

VI\/ '"'"""'""II A 
nf n.,.t,. 

Note: A = Acceptable 
N = Not provided/applicable 

· SW = See worksheet 

Client ID 

1 CFMW-003-GW 

2 CFMW-012-GW 

3 CFMW-054-GW 

4 CFMW-057a-GW 

5 CFMW-056-GW 

6 CFMW-054-GWMS 

7 CFMW-054-GWDUP 

8 

9 

10 

11 

12 

11~ 1JBw' 

A 
r--J 
A MS 

A \)(.) p 

A SO: 

A LCS 

N 

A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Ccmmeots 

( ~Q<r·. L( ll 0 - I~ 0 "3 ~ 3 - I ) Bt'\ CtA Mq_ 

{ J, ) 0 

$' bG-':. L.f"0-(3033~ ... , 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130225-2 

460-130225-3 

460-130225-5 

460-130225-7 

460-130225-11 

460-130225-5MS 

460-130225-5DU P 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/22/17 

Water 03/22/17 

Water 03/22/17 

Water 03/22/17 

Water 03/22/17 

Water 03/22/17 

Water 03/22/17 

I 

N~"" 

Notes: __________________________________________________________________________________ __ 
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LDC #: 3 8 L{ ~ '3 A Lf ~ VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. ..; 
Cooler temperature criteria was met. J 
II. ICPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 
Were %RSD of isotopes in the tuning solution s5%? / 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? / 
Were all initial and continuing calibration verification %Rs within the 90-110% (80-
120% for mercury) QC limits? 

/ 
Were all initial calibration correlation coefficients> 0.995? / 
IV. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks c/ 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? ./ 
Was an LCS analvzed oer extraction batch? ./ 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET -SW _2014.wpd version 1.0 

NA 

Page:_l_of ;l.. 
Reviewer:---.t1G:..... 

2nd Reviewer:~ 

Findings/Comments 



LDC #:_3_8_4_~_3_A_lf Ct VALIDATION FINDINGS CHECKLIST Page: dot~ 

~ 
Reviewer: 

2nd Reviewer: 

Validation Area Yes No NA Findings/Comments 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) v' of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? ! 
IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL / 
(ICP)/>100X the MDUICP/MS)? 

Were all percent differences (%Ds) < 10%? / 
Was there evidence of negative interference? If yes, professional judgement will be ./ 
used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. ~ 

XIII. Field blanks 

Field blanks were identified in this SDG. / 
~ 

Target analytes were detected in the field blanks. 
v 

MET-SW_2014.wpd version 1.0 



LDC #: 3B'-I,. 3 A "i 4 VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:J_of_L 
Reviewer:~I1.G:__ 

2nd reviewer:...,.--wc-.;:;....:_ __ 

All circled elements are applicable to each sample. 

~ .• 10 M:~triY T:~rnAt An~l11to I i~t ITAJ \ 

\ ~ r; vJ AI, Sb, As, Sa Be Cd Ca Cr, Co, Cu, Fe, Pb, Mg, Mn, Hr.:~, Ni K Se Ar.:~ Na, Tl V, Zr1)Mo, 8, Si, CN·, 

GCb 7 
I ~ AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mnt{HQ)Ni, K, Se, Ar.:~, Na, Tl, V, Zn, Mo, 8, Si, CN-, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mr.:~·, Mn, Hr.:~, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H_g, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mr.:~, Mn, Hr.:~, Ni, K, Se, A_g_, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mr.:~, Mn, H_g_, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN-, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN-, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mr.:~, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

A ·'· • MAthnrf 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

ICP-MS w ~1, Sb, As, Ba, Be, Cd Ca Cr Co Cu Fe Pb Mg, Mn) Hg(Ni, K, Se, Ag, Na, Tl, V, Zn)Mo, 8, Si, CN·, 

r,!='AA AI ~h A~ P.~ R.~:> rrl Cf'! Cr Cn n 1=.~:> Dh Ft/ln 1\lln l-In 1\li I< ~A An 1\1::. Tl · \1 7n Mn R C:::i rr-..1· 

Comments: C Mercury bv CVAA if performed) 

ELEMENTS.4 

;:, 
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LDC #: 3S 'i ;z 3 AL.f Ot VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard 10 

t~li ~ 

I.CV 
1407 

Icv 

18~, 

cc..- v s 
l6-( 1'1 

ccV')... 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalculated 

Type of Analysis Element Found (ug/L) True {ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) MVl 4. o5'. t/f> L.(OO to 1 

CVAA (Initial calibration) Hj. 5.0b30 5.00 lO\ 
v 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) As 50, 3J.t4 ;;o.o l D \ 

CVAA (Continuing calibration) 'H~ 5".0JIO ~.00 tOO 
v 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

eeeod:ed 

%R 

/o I 

/Of 

(0' 

I CO 

I 

Page:_Lof_L 

Reviewer:~ 
2nd Reviewer~ 

Acceptable 
(Y/N) 

'{ 

,~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 
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LDC#: 3SLl :;2. 3A 4at VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_l_of_\_ 

Reviewer: M G 
2nd Reviewer:~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

Sample 10 

IC,OO 

rcsAe 
IS'to 

L.CS 

''l~1 

' II{~'{/ h{'to 

~ 
tB'l'1 /t8'l~ 

CF"Mw ... oa-;--~ 

Where, I = Initial Sample Result (mg/l) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5} 

Found IS II True I 0 I SOR (units) 
Type of Analysis Element (units) 

ICP interference check Co t q (. ., (P-d t._; ~00 (#~ ~L~ 
Laboratory control sample Tl Lf. ~83 ~d /~ L.f.OO ~~'s 
Matrix spike (SSR-SR) ~ ~ '\ (Mat,_~ H~ 0 . 9 Cf "7 ,ud '? {.00 

.I 

Duplicate H~ o. \7 u ~~I~ 0. 17 L( ~d f._) 
v 

~s 033 ~~~~ 39 39~ ~/y ICP serial dilution c~ ~Gw 

I eecalc11lated I 
I %R/RPOI%0 I 

'!Co 

I o i 

(00 

0 

0- '}3 

-
Acceptable 

%R/RPD/%D (Y/N) 

Cffa '( 

107 t 

100 

NC 

0.~3 ~I 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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LDC#: 3~4~3ALfGt VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_Lof_l 
Reviewer:~ 

2nd reviewer:-j/IL--

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 

~<!....:.-..:...;N=/A-=- Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ # __ J .L..-_C_u __________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Oil 

# 

l 

? 

3 

'-\ 

c; 

CRD)(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight ( 
Dilution factor 

Sample ID 

\ 

:z. 

"; 

1-\ 

r; 

RECALC.4SW 

Recalculation: 

( 0' 74 8 ,«~ I L )( 0. 0 I 0 (...) ( ;1.) 
::: 

D.OIOL.· 

Reported Calculated 
Concen~tion Concen~ation Acceptable 

Analyte (.M~ L.) ( ,A.(__i L. ) (YIN) 

Cu 
v-

l • ~ l • 5' y 

AI '?>d- ~ 4 -;~ ·'-t 

K (000 1000 

Cv- ;}L{. J ~1..(. \ 

z"" I('=> \ [(o 
'~ 



LDC Report# 38423A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April 25, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130225-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-003-GW 460-130225-2 Water 03/22/17 
CFMW-012-GW 460-130225-3 Water 03/22/17 
CFMW-054-GW 460-130225-5 Water 03/22/17 
CFMW-057a-GW 460-130225-7 Water 03/22/17 
CFMW-056-GW 460-130225-11 Water 03/22/17 
CFMW-003-GWMS 460-130225-2MS Water 03/22/17 
CFMW-003-GWMSD 460-130225-2MSD Water 03/22/17 
CFMW-003-GWDUP 460-130225-2DUP Water 03/22/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Free Cyanide by EPA SW 846 Method 9016 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrite/Nitrate as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, du'e to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

Lab. Associated 
Date Reference/ID Analyte %R (Limits) Samples Flag AorP 

03/24/17 CCV (10:47) Orthophosphate as P 130 (90-110) CFMW-056-GW NA -

03/24/17 CCV (18:10) Orthophosphate as P 120 (90-110) CFMW-056-GW NA -

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-037 -GWMS/MSD Chloride 125 (90-11 0) 117 (90-11 0) J+ (all detects) A 
(CFMW-012-GW 
CFMW-054-GW 
CFMW-056-GW) 

CFMW-037 -GWMS/MSD Sulfate 130 (90-11 0) 130 (90-110) J+ (all detects) A 
(CFMW-057 a-GW 
CFMW-056-GW) 

4 .~ 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-037 -GWMS/MSD Orthophosphate as P 135 (90-11 0) 135 (90-11 0) NA -
(CFMW-056-GW) 

CFMW-029-GWMS/MSD Chloride 133 (90-11 0) 130 (90-11 0) J+ (all detects) A 
(CFMW-003-GW 
CFMW-057 a-GW) 

CFMW-029-GWMS/MSD Fluoride 114(90-110) 114 (90-11 0) J+ (all detects) A 
(CFMW-012-GW) 

CFMW-029-GWMS/MSD Sulfate 145 (90-110) 141 (90-110) J+ (all detects) A 
(CFMW-003-GW 
CFMW-012-GW 
CFMW-054-GW) 

CFMW-003-GWMS/MSD Ammonia as N 113(90-110) - J+ (all detects) A 
(CFMW-057a-GW 
CFMW-056-GW) 

CFMW-003-GWMS/MSD Ammonia as N 113 (90-11 0) - NA -
(CFMW-003-GW 
CFMW-012-GW 
CFMW-054-GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) >sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag AorP 

LCS/LCSD Orthophosphate as P 184 (80-110) 135 (80-11 0) NA -
(CFMW-056-GW) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

5 
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LCSID RPD 
(Associated Samples) Analyte (Limits) Flag AorP 

LCS/LCSD Orthophosphate as P 31 (S15) UJ (all non-detects) p 
(CFMW-056-GW) 

Standard reference material (SRM) samples were analyzed as required by the method. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis Was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR and LCS/LCSD RPD, data were qualified as estimated in five 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-130225-1 

I Sample I Anal~te I Flag I AorP I Reason 

CFMW-003-GW Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-012-GW Sulfate duplicate (%R) 
CFMW-054-GW 
CFMW-057a-GW 
CFMW-056-GW 

CFMW-012-GW Fluoride J+ .(all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

CFMW-057a-GW Ammonia as N J+ (all detects) A Matrix spike/Matrix spike 
CFMW-056-GW duplicate (%R) 

CFMW-056-GW Orthophosphate as P UJ (all non-detects) p Laboratory control samples 
(RPD) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-130225-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-130225-1 

No Sample Data Qualified in this SDG 

7 
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LDC#: 38423A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-130225-1 Level IV 
Laboratory: Test America. Inc. 

Date: 'i - ~ 4- 17 
Page:_( of_l_ 

Reviewer:~ 
2nd Reviewer:~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ), Chloride. Fluoride. Sulfate (EPA Method 
300.0), Free Cyanide (EPA SW846 Method 9016). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N 
(EPA Method 353.2). Orthophosphate-P (EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM25400) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix S_Qike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control sam_Qies 

IX. Field duplicates 

X. Sample result verification 

XI ()\/Ar::tll nf rbt!:l 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

11<1 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-003-GW 

CFMW-012-GW 

CFMW-054-GW 

CFMW-057a-GW 

CFMW-056-GW 

CFMW-003-GWMS 

CFMW-003-GWMSD 

CFMW-003-GWDUP 

fBvJ t 
fBW~ 

I I Comments 

A 
A 

sw 
A 
N 

sw MS(P\St) (st>G-: 'fbD-t~O~db- f Lf(,O- 13o3;3- J ) 

A 
. 

.1 ) DlJP ( ~ 
sw Lc.s(L.c.sn Is RM 
N 
A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130225-2 

460-130225-3 

460-130225-5 

460-130225-7 

460-130225-11 

460-130225-2MS 

460-130225-2MSD 

460-130225-2DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/22/17 

Water 03/22/17 

Water 03/22/17 

Water 03/22/17 

Water 03/22/17 

Water 03/22/17 

Water 03/22/17 

Water 03/22/17 

I 

Notes:---------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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LDC#: VALIDATION FINDINGS CHECKLIST 

M th d I e 0 : norgamcs (EPA M th d ~ee Cr>v<Z~ e 0 

Validation Area Yes No NA 

I. Technical holding times 

All technical holdinQ times were met. / 
Cooler temperature criteria was met. / 
II. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? ~ 
Were all initial calibration correlation coefficients> 0.995? ./ 
Were all initial and continuing calibration verification %Rs within the 90-11 0% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) 

Were balance checksperformed as required? (Level IV only) 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? v 
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or v MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R} and the relative percent differences 
v' (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD),::: 20% for 

/ waters and ::: 35% for soil samples? A control limit of::: CRDL(,:: 2X CRDL for soil) 
was used for samples that were ,:: 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? ./ 
Was an LCS analvzed_e_er extraction batch? ./ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% (85-115% for Method 300.0) QC limits? 

/ 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation {PE) sampjes performed? / 

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC-EPA_2010.wpd version 1.0 

Page:_l of 'J.. 
Reviewer: ~ G 

2nd Reviewer: f1/ 

Findings/Comments 



LDC #:_1>_8_'-1_~_3_A_fo VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

Were detection limits < RL? ~ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
IX Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 

NA 

~ 

r/ 

Page:_2ot ;;. 
Reviewer:~ 

2nd Reviewer:___f/:1!::_ 

Findings/Comments 



LDC #: 384 ~ '3A ~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_(_ot_\_ 

Reviewer:~ 
2nd reviewer:~ 

... · 1n M~triY " ... 
1_,3 w )cF~~(§) pH~F~O/NOJ:.§OJP04~TKN TOC CR6+ CIO eN HAr TSS 

L{ pH ~NO=< NO? ~P04 ~<ffriJTKN TOC CR6
+ CI04 _Q~ 

~ pH ~N03 NO, ~@®<fi'H:>TKN TOC CR6
+ CI04 ~ 

Oc.- b 1 
I ' pH TDS Cl F NO=< NO? S04 P04_ ALK~TKN TOC CR6

+ CI04 

~ 8 ' pH TDS Cl F NO=< NO? SOd P04 ~eN· NH3 TKN TOC CR6
+ Cl04 

pH TDS Cl F N03 NO, 804 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK eN· NH3 TKN TOC CR6
+ C104 

pH TDS Cl F N03 NO? 804 P04 ALK CN· NH::; TKN TOC CR6
+ C104 

pH TDS Cl F N03 NO? SOd P04 ALK eN- NH3 TKN TOC CR6 + CIQ_4 

pH TDS Cl F N03 NO, 804 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, 804 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 N02 804 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK eN- NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO, SOd POd ALK CN- NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO, SOd P04 ALK CN- NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO? SOd P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK eN· NH3 TKN TOC CR6
+ Cl04 

pH TDS Cl F N03 NO? SOd POd ALK CN· NH3 TKN TOC CR6
+ Cl0_4 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 N02 S04 P04 ALK eN- NH3_ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, 804 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK eN- NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO, SOd P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, SOd P04 ALK CN- NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO, S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO? SOd POd ALK eN- NH3 TKN TOC CR6
+ CI04 

nH TDS -~1 F NO. Nn. ~0 PO AI K ~N- NH TKN TO~ ~R6+ ~10 

Comments: ____________________________________ _ 

METHODS.6 



LDC #: 38Lf 'J 3 A (o 

METHOD: lnorganics, EPA Method See C ove.Y-

VALIDATION FINDINGS WORKSHEET 
Calibration 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
( N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
( /A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110%? 

:lo.,;_.,L..:...-..!..."!N=/A...:... Are all correlation coefficients ~0.995? 
LEVEL IV/0 ONLY: 

Page:_\_of_L 

Reviewer: MG 
2nd Reviewer:-~ 

<Y)J N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recaluculation Worksheet for recalulations. 
Y N N/A Was a balance check conducted prior to the TDS analysis.? 
Y N N/A Was the titrant normality checked? 

:If n~•"' · 1n 4n~lvt!l'> Of..R . . . 

I 3--aLf-t-r cc v (to~ 'lc) POa.J- p r"3o (cro-tJo) z:; J -r ole-ts /P ( Nt>) 
' l 1 I \ 

?-- 3_- :}'-(- ,, CCV {18: 10) 'Po "1- f' ld-0 ( --¥ ) ~ j, ( l J 

Comments: ________________________________________________________________________________________________________________ ___ 
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LDC#: '384~38lo 

METHOD: lnorganics, EPA Method see cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Pease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
· N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:_j_ot_j_ 

Reviewer: Nl & 
2nd Reviewer:~ 

--.!....I..:.,X...!...:N=/A...:... Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

@N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
~EVEL IV ONLY: 
(V)N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
oJl. .M~/M~n tn M!:ah-iv An!:llvtP 0/,... o;_n RPn fl imitc:\ a o •... 

J CfMW-037-vw W~.t+e...r C\ l ~5" flO-IlO) ll1 ~ ~o-no) ~.'3,t; 'S~kt(/A c~ rr A~t_r 
rJ\ ~/ ~St:> <50 c.( t?o 1 }130 { ) "i I ;-- 1 _1_ 

! fOJ.t -_e l :,.;- ( __)_ l3~ ( ' 5" (N-'D._l 

1-;) CfMW-OOl'i- Gt.N Cl I"?J3{ , j'?>O ( ) I 4 ( al\~s 
MS/MSb F 1 t"l ( J Jlt.f ( l a 1 J J 

t SO"{ I If;""( } (£{' ( ,·1 ) I. ~ "3 ( 1 ) 

'?J ~/7 ,~ N\-\3-N \ \ '3 ( _jl_j_ 
, 

a. II ' ( d.~ts ;, '-( 5 ) 

Comments: ______________________________________________________________________________________________________________ __ 
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LDC #: '38 L.( ~ 3Afo 

METHOD: lnorganics, Method See co ve.r 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

P. ase see qualifications below for all questions answered "N ... Not applicable questions are identified as "N/A". 
Y N N/A Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
Y N N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 
LEVEL IV ONLY: 
Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

LCS LCSD RPD 
'it 1 r.~11 c~n tn _M;afriY An::alvtA O/ftR llimih:: \ O/_g llin"'i+co\ lli""i+c.\ .. 

\ LCS (t-CS''O Wt:i\.ter fo__y_- r ISI.f _(9o-ltO) 13~ (90 -I to) 
J Poc.t -r -; l (~ 15') 

-·-
5 
.lt 

Page:_Lot_L 
Reviewer: fVl & 

2nd Reviewer:~ 

. . 

J" + ole..-tsL f ( 1-JD) 

:J/uT!r ( Jr ) 

Comments:-------------------------------------------------------------
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LDC #: 3S L.f 2 3 A" VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method see. covex-

The correlation coefficient ( r) for the calibration of 'f' 0 '{ - P 3-7- J7 
was recalculated. Calibration date: ______ _ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found x 1 00 
True 

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

--- ---- -

Av-~ -
COli\ C .. 

Analyte Standard ID Found (units) True (units) ror%R 

Blank - -
Standard 1 0-~ (W\d/'- 'i.'i7Gt 

0.~ ( ' 'J.D 3o 1 Standard 2 I 

fO""' -\ Standard 3 d-~ ( \L.f07~Cf 
l(d: 0~9~ b 8 

Standard 4 ~.0 ( ;t'fB089 
( 

'I 

Standard 5 i.t) 5c5"'go t 

Standard 6 (0.0 ( 'V ) ~,.?>q 3'l 5 
Standard 7 - -

1&;'3 

(.Od0 ~/._) ~3/'-) ND?J/•·l'D~- N cc.v'~ l. 00 /0~ 

ttact 
g.o3 ~(!! .... : So'"l cc-V'3 1.50 ~QI~ 7. l ~0 "D 

(ot~l 
1'-lf~ 

O.CJD3 (~/~ o. ~oo (~0t~ I 0 "J.. e-N rev 

.... 

ror%R 

'f~:o.<=t910 

/0~ 

7. l o/o L> 

/0~ 

Page:_l_of_l_ 
Reviewer: f1c;-

2nd Reviewer:#;-?---

Acceptable 
(YIN) 

'( 

\!I 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results·--------------------------------~------------------
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LDC #: ~8 4. ;1 ~A fa 

METHOD: lnorganics, Method See Cover 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_Lot_L 

Reviewer: tv'\ G-
2nd Reviewer:~ 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, 
(S+D)/2 

SampleiD Type of Analysis 

1?3~ 
Laboratory control sample 

LCS 
lt.IO~ Matrix spike sample 

(o 

ti{O~/I'(l-, 
Duplicate sample 

g 

S= 
D= 

Element 

free... 
C.N 

Original sample concentration 
Duplicate sample concentration 

Found IS 
{units) 

True I D 
{units) 

41.03 ~3/...~ 'Jf)~ o ~ols 

(SSR-SR) 

NH~--,..j ll~(o f{J(L 
. ., ~ 1000 fu~/~ 

~ 

~~/'-) ~~!t..' 
Alk. I 

b~'ieoo · G~'-l10o 

I RecaiCIIIated 

II 
eeecu:ted 

I I Acceptable 

%R/RPD %R/RPD (YIN) 

8;1. 9& y 

, t 3 I I '3 

0 0 
'~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0.0% ofthe recalculated results. 
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Loc #: '3s Lf ;1 '3 Ab VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method See C.c> ve."' 

Page:_f_of_l_ 
Reviewer:---.t1.G::_ 

2nd reviewer:~ 

Pease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for tr \ ' lotq ( Cy ~..,; cle. reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 
y::: WIX+b 

w~ve 

Recalculation: 

c t\l vr-ot~ ::: o. oar a, (o.-r'3t)- owoo ~ 
VV) = o~Od-t~ 
b= -o cao?-

0. 0 lL(O d ft.. = t< 

(o.CJ140 ""()/._ ot.· (.: ~~ th~ 

# Sample 10 Analyte 

l r to-fA I CN 
TSS 

J- 2 Free ctJ 
504 

1 3 ~0!»/NOa.-N 
l-\ a. .,.J V\ e, s s 

.'1 '1 tJH?,- N 
Tos 

~ I) A l kA. lit'\;+ v 

' ( s 

RECALC.6 

) ( tooo fl3 /w.~) ::- ILl. o ~~ ~ 
Reported Calculated 

ConcenXation Concen~ation Acceptable 
(1-tq ... ) <#1 L..) (YIN) 

l4.0 
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48.0 4&.0 
L-{36"00 431500 
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LDC Report# 3842381 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April 19, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130226-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-049-GW 460-130226-2 Water 03/23/17 
CFMW-050-GW 460-130226-4 Water 03/23/17 
CFMW-047-GW 460-130226-5 Water 03/23/17 
CFMW-037-GW 460-130226-6 Water 03/23/17 
CFMW-045-GW 460-130226-7 Water 03/23/17 
CFMW-064-GW 460-130226-8 Water 03/23/17 
CFMW-061-GW 460-130226-9 Water 03/23/17 
Trip Blank 460-130226-11 Water 03/23/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSO) were less than or equal to 15.0o/o for each 
individual compound and less than or equal to 30.0°/o for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0o/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

4 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are. considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-130226-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-130226-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-130226-1 

No Sample Data Qualified in this SDG 
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LDC #: 3842381 

SDG #: 460-130226-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: f/~ rs/17 
Page:_Lof_l 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1t 

2 

t 
-
4 

5 

'6" 

7 

8 

9 

10 

11 

12 

13 

I ~alidatiao Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-049-GW 

CFMW-050-GW 

CFMW-047 -GW 

CFMW-037 -GW 

CFMW-045-GW 

CFMW-064-GW 

CFMW-061-GW 

Trip Blank 

t-Ae> "\ l. <t, '11-5"' 

I I Cammeots 

A,A 
A .. 

A,l\ o;u ,~ =- J~/:?01 ( ]-- fGV !: 2(} 

6 I I 
<1a;V ~2..0 

A ~ \tL 

AID ~ ~\.-

~ 
A ~~0 ..... t '?O'l--'2,.-~- J W\.~ [,t? 

A ~ 

N 
11 
A 
A 

.4 
A-

NO= No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabJD 

460-130226-2 

460-130226-4 

460-130226-5 

460-130226-6 

460-130226-7 

460-130226-8 

460-130226-9 

460-130226-11 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

L:\Roux Associates\Columbia Falls\3842381W.wpd 1 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 82608 

and relative 

Was a con.tinuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%D) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%D) ,::: 20% and relative response factors (RRF) .:::. 
0.05? 

Was a Ia blank associated with 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation leteness worksheet. 

Level IV checklist_8260B_rev01.wpd 

Page:_Lof~ 
Reviewer:~7 

2nd Reviewer:-f1E-_ 



LDC #: "?;t£1 ~0 J3) VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 

Soil/ Water. 

of each matrix? 

Overall assessment of data was found to be 

Level IV checklist_8260B_rev01.wpd 
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Reviewer:~ 7 

2nd Reviewer:~ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
--

A. Chloromethane AA. T etrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. , Heptane 

D. Chloroethane DD. Chlorobenzene DDD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 A-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1 , 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1 ,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q 1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1, 1,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1.· 

COMPNDL_ VOA_Long list.wpd 



LDC#: 3~'/,;l-68 I 

METHOD: GCMS 8260 8 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ l'ot ~ 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 50/250 std) 

I CAL 3/12/2017 F 0.6453 

GCMS8 c 0.2639 

cc 1.3859 

JJJ 1.3367 

Where: 

Recalculated 

(RRF 50/250 std) 

0.6453 

0.2639 

1.3859 

1.3367 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.7396 0.7396 13.3 

0.2818 0.2818 13.4 

1.3706 1.3706 9.1 

1.3296 1.3296 8.8 

Recalculated 

%RSD 

13.3 

13.4 

9.1 

8.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC#: 7%~~ 3~ I VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1 _of_1_ 

Reviewer: FT 
2nd Reviewer: ,K_/< 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, 
Cx = Concentration of compound,· 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated Reported Recalculated ' 
Calibration Average RRF RRF RRF %0 %0 

# Standard ID Date Compound (Reference internal Standard) (initial\ CCC) CCC) 

1 uv 201-7 >}'Vfl \ \1 f (1st internal standard) 0:-"134li o.ll~'i 0 ·1\?>~ :J>,~ ?>.s-
Q.. (2nd internal standard) o.2S\8 a;ot.\ I o.'}o~7 ~, 1 K. J 

Q1., (3rd internal standard) \· ~/ol., \.1~? \. tt "32 'f-.~ t.t.L, 
J.j) 

(4th internal -" \."'l,z-9v \-ol't \. "b7_1 ,6.~ 3~:? 

2 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

3 (1st internal standard) 

_(2nd internal standard) 

{3rd internal standardl 

( 4thJnternal ..J\ 

4 _{_1st internal standard) 

(2nd internal standard) 

_{_3rd internal standard) 

(4th internal standard) 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCAL 41S.WPD 

I 

! 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: !)i.T 
2nd reviewer: 1_//#--

-t,/~~--

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane ~-0 
1 ,2-Dichloroethane-d4 ' 
Toluene-dB 

Bromofluorobenzene lJ 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample 10: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample 10: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

'?~."'-> ,o1 
S)o.? \\ '? 
~e.-z.. "'" ~,(o 1-o 1 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

tC1 0 

H? I 

~~ 
\0\ ,lJ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 33"]! .23~ I VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: .fL7,g 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

LCS 10: L~~ J\.IPO .... 4-'l-~/~ 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

I ~· ·~ . - I Spike Spiked Sample r- I cs -----~r I csn II I CSII csn I 
Compound ( ~~ft ) co<"~~~rt;on I Percent Recovery II Percent Recovery II RPD I 

111~~4~f{!J,~~~~~f4~.-. -;•~'If,.~-~~ ' '~ I I II I II I I !ll~*~~i~~f:i~i~~~~:.~ ·-~-~~~~~,•,_'~ .. ,i LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported Recalculated 
II I I I 

1.1-Dichloroethene ~-0 t-.3~ w.i _i_b. \0 

Trichloroethene L~-S' i1 
Benzene w.l 

\0 ' 
Toluene £o. \ )i) 0 )oO 

I 

~1 ~1 \ Chlorobenzene ,II 'II ,, . '\ 
Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 1 0. 0% 
of the recalculated results. 

LCSCALC. WPD 



LDC #: ~ ~ f' .J ~ ,.6 ) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: /C1L': 
I 

Y N N/A Were all reported results recalculated and verified for all level IV samples? 
N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AWsHDF} Example: 
(A;s)(RRF)(V0)(%S) 

1\=-~ f Ax = Area of the characteristic ion (EICP) for the Sample I.D. 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard (?.SUO) 

Is = Amount of internal standard added in nanograms Cone.= ?.~\\ 
(ng) L-4/~~j (o.1~4") 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 

'Z- ~!l or grams (g). 2>· 
Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.WPD 



LDC Report# 3842382a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April 19, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130226-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-049-GW 460-130226-2 Water 03/23/17 
CFMW-050-GW 460-130226-4 Water 03/23/17 
CFMW-047-GW 460-130226-5 Water 03/23/17 
CFMW-037-GW 460-130226-6 Water 03/23/17 
CFMW-045-GW 460-130226-7 Water 03/23/17 
CFMW-064-GW 460-130226-8 Water 03/23/17 
CFMW-061-GW 460-130226-9 Water 03/23/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0%> for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

4 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

Affected 
Sample Surrogate %R {Limits) Compound Flag AorP 

CFMW-049-GW 2-Fiuorobiphenyl 126 (45-107) All base-neutral compounds NA -
Nitrobenzene-d5 109 (51-108) 

CFMW-050-GW 2-Fiuorobiphenyl 132 (45-107) All base-neutral compounds NA -
Nitrobenzene-d5 118(51-108) 

CFMW-061-GW 2-Fiuorobiphenyl 131 (45-107) All base-neutral compounds NA -
Nitrobenzene-d5 109 (51-108) 

Additionally, surrogate recoveries (%R) were not within QC limits for several other 
samples. Using professional judgment, no data were qualified when one base or one 
acid surrogate %R was outside the QC limits and the 0/oR was greater than or equal to 
10%. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
{Associated Samples) Compound %R (Limits) %R (Limits) Flag AorP 

LCS/0 460-426653 1'1-Biphenyl 109 (54-108) 110 (54-108) NA -
(All samples in SDG 2-Chloronaphthalene 111 (54-1 05) -
460-130226-1) Acenaphthylene 108 (61-106) 112 (61-106) 

Bis(2-chloroethoxy)methane 110 (67-104) 108 (67-104) 
Bis(2-chloroethyl) ether 1 09 (63-1 06) -
Hexachlorocyclopentadiene - 106 (18-99) 

Relative percent d,ifferences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

5 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\38423B2A_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-130226-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-130226-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-130226-1 

No Sample Data Qualified in this SDG 
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LDC #: 38423B2a 
SDG #: 460-130226-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: Y /J 1 /17 
Page:_lof_/ 

Reviewer:~/ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I llalidatioo Ama 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-049-GW 

CFMW-050-GW 

CFMW-047-GW 

CFMW-037 -GW 

CFMW-045-GW 

CFMW-064-GW 

CFMW-061-GW 

""~ L\loO - 1\:- '2. Go c., " ~ 

I I 
At~ 

6,. 

~tA of,. ~v 
~ 
A 

N 
.sv0 

tJ ~'? 

sv-l 

N 
A 
.A 

.6._ 

~ 

A. 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\38423B2aW.wpd 1 

Commeots 

~ ?0, (Y 
I 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130226-2 

460-130226-4 

460-130226-5 

460-130226-6 

460-130226-7 

460-130226-8 

460-130226-9 

ll. v .!:: ';fO 
e...cv ::. ~(} 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

PA SW 846 Method 8270 

Was a blank associated with in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com worksheet. 

Level IV Checklist_8270D_rev01.wpd 

Page:_Lof_._:J.
Reviewer:~ 

2nd Reviewer:-f4l::::-.-



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be 

Level IV Checklist_8270D_rev01.wpd 

Page: .,-of "2---' 

Reviewer:----r-CJ._ 
2nd Reviewer:~ 



VALIDATION FINDINGSWORKSHEET 

METHOD: GC/MS SVOA f:'/N 
-

A. Phenol ~ 2-Chloronaphthalene ~· Butylbenzylphthalate AAAA. Dibenzothiophene ( A1.) \ ' \ - ~ \ vhe..-V\'1 \ 
B. Bis (2-chloroethyl) ether ~-Nitroaniline f9. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene 

- \ ~r 
B1. 

C. 2-Chlorophenol @imethylphthalate lf!'C9· Benzo( a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-Dichlorobenzene !!fj Acenaphthylene ~· Chrysene DODD. cis/trans-Decalin 01. 

E. 1 A-Dichlorobenzene § 2,6-Dinitrotoluene ~· Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1 ,2-Dichlorobenzene ~3-Nitroaniline -~ Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol kf<VAcenaphthene ~enzo(b)fluoranthene GGGG. C30-Hopane G1. 

: ~.2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol ~ Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol ( t§) Benzo(a)pyrene ( ~1 ,4-Dioxane 11. 

( lji-Nitroso-di-n-propylamine ~Dibenzofuran l@lndeno(1 ,2,3-cd)pyrene ( JJ'J?) Acetophenone J1. 

1 9Hexachloroethane @. 2,4-Dinitrotoluene ~~ KK Dibenz(a,h)anthracene ~.Atrazine K1. 

~Qiitrobenzene ((Qoiethylphthalate 
,....-._ 

~Benzaldehyde L~ Benzo(g,h,i)perylene L 1. 

( ~lsophorone ~ 4-Chlorophenyl-phenyl ether ( MM~ Bis(2-Chloroisopropyl)ether ~M~ Caprolactam M1. 

N. 2-Nitrophenol ~Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol {§9) 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

( ~is(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol :9§:> N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1 ,2,4-Trichlorobenzene ~ 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

t §) Naphthalene ( ~Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

1).-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

u}exachlorobutadiene im)Phenanthrene UUU. Benzo(b )thiophE1ne ~,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol @:Anthracene VW. Benzonaphthothiophene ( ~,2,4,5 -Tetrachlorobenzene V1. 

: YJ!2-Methylnaphthalene yffjJ Carbazole WWW.Benzo(e)pyrene wwww. W1. 

I ~exachlorocyclopentadiene .fi)oi-n-butylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol, ~ Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol [GJ Pyrene ZZZ. Perylene zzzz. Z1. 

COMPNDL_SVOA long list.wpd 



LDC #: 3g '/ ;z .3~ ~Gl. 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Please see qualification below for all questions answered "N". Not applicable questions are identified as "N/A" 
........ 

Page:/ of~ 
Reviewer: FT 

2nd Reviewer~ 

Y (6J) N/A ••- -· ···-·- _ _.. __ •• _..,....,.._... -• --·- --·•-;::)_.. .. __ ••-•- __ .. ____ ,_,_ 111111 .__, ••--- ·--··-·~-·- t"- 11 - 1111 - ..... '-"' --11111111 fUI,; 

YN~ A) If any %R was less than 10 percent, was a reanalysis performed to confirm %R? 

# Sample ID 

\ 

2-

?J 

~ 

fo 

1 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

Surrogate 

r\?? 
Ne,1: 

\ 
~ 

fPJf_ 

f 1b1' 

ff6f' 

f~P 
tJP.J-t-

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

%R (Limits) 

\2.-{p ( 4$-\07 ) 
\0~ ( c; I - l a!Q ) 

( ) 

( ) 

\-; 2.- ( \ ) 

\\ «() ( iJ ) 

( ) 

\"2.. 0 ( I-\ S' -\0/ ) 
( ) 

\0 9 ( ~ ) 

( ) 

\').'Y' ( lt ) 

( ) 

t? \ ( L.\-t; -Jt:l/ ) 
to~ < S\-L()t> 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

Qualifications 

_j+ ~ Le OJJ ¥J//'J NO 

j-+ diAlP ~ e,L~ -~\1) 

_A 

~ ~a..t.J 

\J 
1 

~ 

1~~ /f/ a.uJ ~/N ~\0 
J, I 



LDC #: P8'~~.0;/3~~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". \ . j ~/A Was a LCS required? 
Y , /A Were the LCS/LCSD percent recovenes (%R) and the relative percent differences (RPD) w1thm the QC hm1ts? 

LCS LCSD 
# LCS/LCSD ID Com_Qound %R (Limits)_ %RjLimits) RPD (Limits) Associated Sam_Qies 

t...~~lo Jilc,o- A1_ \0~ ( 9\-lt?'Ci \\0 ( !rl-ltQ'O ( ) A-\\ 

1\:2 .. {...(,~., ~A \\\ < 9-\-lo~ ( ) ( ) 

PO \C~ ( {p \- \CJL 1\1.. ( l,\-\O{p ( ) 

p \\0 < b 1-JoJ:l \DB < £,1-t o4 ( ) 

6 \o~ ( lo? -lt:Jla ( ) ( ) 

)<. ( ) \~(q ( tf>-<=tOJ> ( ) ,v 
( ) ( ) ( ) 

( ) ( ) ( ) 

( J _( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ' ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_(_ ~ _(_ ) ( ) 

LCSLCSD.wpd 
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Reviewer: FT 

2nd Reviewer: ~ 

Qualifications 

)-+ d..M" /f ~~ 

,lj__ 



LDC #: 3& 9':!..3(3,;> Q. 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ lof / 

Reviewer: FT 

2nd Reviewer: RL-

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound 

I CAL 3/23/2017 A 

GCMS6 s 
GG 

uu 
DOD 

Ill 

Where: 

-

Reported Recalculated 

(RRF10 std) (RRF10 std) 

1.4493 1.4493 

1.0411 1.0411 

1.3818 1.3818 

0.9178 0.9178 

1.0433 1.0433 

1.0285 1.0285 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

--- --

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6522 1.6522 11.4 

0.9235 0.9235 10.9 

1.1493 1.1493 14.2 

0.9184 0.9184 7.1 

1.0380 1.0380 8.7 

0.9977 0.9977 5.6 

--

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

10.9 

14.2 

7.1 

8.7 

5.6 



LDC#: 3K r:J. ..3 ..8;;. q__ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_EL 
2nd Reviewe~ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard 10 Calibration Compound {Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC} {CC) 

1 (J..c,. ...; '1'~\ r7 A (1st IS) \.(oc; z.:~ \ '"t9b \·'"\:5'0 
co 9" 0(? s (2nd IS) 0 .~2.,?c; Or&Z-/' o. 'l-'21/ 

6~ (3'd IS) \, \L\~ ~ \·t:l~~ t·of3~ 

IAL1 (4thJS) b-~ \,~tf 0. ~\14-\- o.i\14 
000 (5th IS) \. t:>a-;cg b \ • t)t:) "2, 1·00'2--
T. J: _.I._ (6th IS) Or~ ~1~ o.e, <a ":? 0 .~c;b~ 

2 _(1s.t_1Sl 

(2nd IS) 

(3rd IS) 

(4th IS} 

(5th IS} 

_(_6th ISJ 

3 (1st. IS) 

(2nd IS} 

(3rdiS) 

(4th IS} 

(5th IS) 

(6th IS) 

II Reported I Recalculated I 
II 

%0 
I 

%0 
I 

\\-~ \\-~ 

\0 "'I \0 .t.J 
b·"3 (;".?, 

o~\ 0., 
a.;" 3.5' 
lO ~ c..t, JO_..~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: 7K J/. d.. "?:> 10 2~ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: /iJI' 
The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

. % Recovery: SF/SS * 100 

SampleiD: 

Surrogate 
Spiked 

Nitrobenzene-dS \0·0 
2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol ,1/ 
2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

I I Sampe D: 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl -

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SampleiD: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-ciS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

JO .. \ \0~ 

\2 .(q \l(l 

\ l.. ,( \21 

3. \~ ~) 

4-41 51) 

,.14 "l1 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

\0~ 0 

\2.V 
~1-7 

~l 
~-v 

~~ ,v 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3g'/:J3J3~o.- VALIDATION FINDINGS WORKSHEET Page:_1 of_1_ 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer: FT 

2nd Reviewer: ¥-:: 
METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: k~/D 1.\-loc!J- ~ 2.. ~ ~ 6".;) 

Compound 

~- c ~ 
-~-----------

Phenol II 

N-Nitroso-di-n-propylamine II 
4-Chloro-3-methvlohenol Jl 
Acenaohthene II, 

Pentachlorophenol II 

Pyrene II 

Spike 
Added 

( """ . 

~o.o w.u 
St).(J 

~.o 

~.0 ,I 

\\oO. 0 \liU 

<lfj.O ')!0. c) 

")..2,.. "), 

<:63. I 
(o 5". 0 

~~. '1 
\Lp? 

~~ 

\"-c; 
Co1.~ 

Cs, '2.. g 
~\.f 

\ '\-;; 
11·~ 

I 1 cs I[ . 1 csn II 1 cs11 csn I 
I Percent Recovery IL__ Perc~t_~e_c()yery II RPD I 

V6 ~ :1-t.\ ")_L lr---+1 \0 q- \05"" t6~ ~L 11 'J, 2,. I "J,."J.-

~\ ~~ l'b 1K 
\Os- \05" to -:2- \0 2---

I 
~ 

I 
:?J 

\01.- ll?~ ~0 '10 \~ )' ~ 

<1~ ,'1 ~~ ~1 2- ~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:7l~C/ ,., 
METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

,:C-j" ·~,:· Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AJ(L)(V.)(0F)(2.0l Example: 
(As)(RRF)(Vo)(Vi)(%5) 

1..\ &y> ~~ ~loq 3 ~ 
Area of the characteristic ion (EICP) for the Sample J.D. (.,CJ':> -Ax = 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard {1.0) ( .. ) ((~ooj 

Is = Amount of internal standard added in nanograms (ng) Cone.= 1--"""2..~~~~ 

vo = Volume or weight of sample extract in milliliters (ml) or 't DO J.\lo S' ( I· b 522) ( ~--o 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 

vt = Volume of the concentrated extract in microliters (ul) 

~Q \ t, Of = Dilution Factor. 7.-2 ~ .,_ 

%5 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound { ) { ) Qualification 

RECALC.wpd 



LDC Report# 3842384a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: April 25, 2017 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130226-1 

Laboratory Sample 
Sample Identification Identification 

CFMW-EB23-AQ 460-130226-1 
CFMW-049-GWF 460-130226-2F 
CFMW-049a-GWF 460-130226-3F 
CFMW-050-GWF 460-130226-4F 
CFMW-047-GWF 460-130226-5F 
CFMW-037 -GWF 460-130226-6F 
CFMW-045-GWF 460-130226-7F 
CFMW-064-GWF 460-130226-SF 
CFMW-061-GWF 460-130226-9F 
CFMW-059-GWF 460-130226-1 OF 

Samples appended with "F" were analyzed as dissolved 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\38423B4A_RA4.DOC 

Collection 
Matrix Date 
Water 03/23/17 
Water 03/23/17 
Water 03/23/17 
Water 03/23/17 
Water 03/23/17 
Water 03/23/17 
Water 03/23/17 
Water 03/23/17 
Water 03/23/17 
Water 03/23/17 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated· samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during dat.a validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB23-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB23-AQ 03/23/17 Calcium 497 ug/L CFMW-049-GWF 
Sodium 614 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

4 
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VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-130226-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-130226-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-130226-1 

No Sample Data Qualified in this SDG 

6 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\3842384A_RA4. DOC 



LDC #: 38423B4a 
SDG #: 460-130226-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: '-I ... ~') -17 
Page:_l of_l_ 

Reviewer:~ 
2nd Reviewer:F-1-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I }lalidatiao Ama I I Cammeots 

I. Sample receipt/Technical holding times A 
II. ICP/MS Tune A 
HI. Instrument Calibration A 
IV. ICP Interference Check SamQ!e (ICS) Analysis A 
V. Laboratory Blanks A 
VI. Field Blanks <sw E f2J::: I 

~ 

VII. Matrix Spike/Matrix Spike Duplicates A MS/t'1so ( 5-p&·. 4~0- r~oaa" ... l Lf60-130~'33- \) 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)((\/ 

Note: 

DuQ!icate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()\/~=>r::.ll " nf n::.t::. 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A 1) l) p 

N VlOt 

A Lc.~ 

N 
A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

s , d d 'th F d d' I d amp1es appen e WI were ana1yze as ISSOVe . 

Client ID 

1 ' CFMW-EB23-AQ 

2 
,. 

CFMW-049-GWF 

3 ~ CFMW-049a-GWF 

4 l CFMW-050-GWF 

5 ;). CFMW-047-GWF 

6 :Z CFMW-037 -GWF 

7 l CFMW-045-GWF 

8 l CFMW-064-GWF 

9 l CFMW-061-GWF 

fo l CFMW-059-GWF 

11 

12 t ('13w \ ,., 
13 ,j. {'BW7 
1<11 ~<3v.J3 (Htt) 

( 
r.>e-r .ft) v ww €.-J. 

D =Duplicate 
TB = Trip blank 

! 

EB = Equipment blank 

LabiD 

460-130226-1 

460-130226-2F 

460-130226-3F 

460-130226-4F 

460-130226-5F 

460-130226-6F 

460-130226-7F 

460-130226-BF 

460-130226-9F 

460-130226-1 OF 

I 

1 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

\ 
J 

I 

Notes: __________________________________________________________________________________________________________________________________________________________________ ____ 
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LDC #: '3<64 :J313Ji at VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA sw 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 
Cooler temperature criteria was met. / 
II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 
Were %RSD of isotopes in the tuning solution :s:5%? ./ 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? / 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- ./ 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? v 
IV. Blanks 

Was a method blank associated with every sample in this SDG? v 
Was there contamination in the method blanks? If yes, please see the Blanks v' validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? v' 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

V' SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for ~ waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? J 
Was an LCS analvzed oer extraction batch? 

..; 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page: l of ';;! 
Reviewer: /iiJ' 

2nd Reviewer: 

Findings/Comments 



LDC #:_3_8_1-1_¢_3_B_4 ~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VIII. Internal Standards _(~PA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
of the intensitv of the internal standard in the associated initial calibration? 

/ 
If the %Rs were outside the criteria was a reanalysis performed? / 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL / 
(ICP)/>1 OOX the MDUICP/MS)? 

Were all percent differences (%Ds) < 1 0%? / 
Was there evidence of negative interference? If yes, professional judgement will be / 
used to qualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable ./ to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. v 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. ~ 

XIII. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

Page: Olot ~ 
Reviewer:--M~ 

2nd Reviewer:""F-

Findings/Comments 



LDC#: 38L/~30t..fc:t VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_Lotj_ 

Reviewer:~ 
2nd reviewer:~ 

All circled elements are applicable to each sample. 

r- 1n Matrix T~rnAt A ·•· .... I i~tJTAL\ 

(41'0 w AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe Pb Mg, Mn Ha Ni K Se Aa Na Tl, V__._Zri) Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A9, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H_g, Ni, K, Se, A_9, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

An ... luel.,. Mtlthnrf 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

ICP-MS w AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, MID Hg{Ni, K, Se, Ag, Na, Tl, V, Zn")Mo, B, Si, CN·, 

GEM AI ~h At:! ~~ R"' r.r1 r.Q r.r r.n r.,, i=~'> PI-\ l\lln 1\lln 1--ln 1\Ji K ~.:> An 1\1::~ Tl \1 7n Mn ~ ~~ rl\1" 

Comments: ~rcurv by CV AA if performeg) 

ELEMENTS.4 



LDC #: 38423B4a 

METHOD: Trace Metals (EPA SW846 6020A/7470A) 

~ Were field blanks identified in this SDG? 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

~ Were target analytes detected in the field blanks? 

Blank units:___!!Q[_L_ Associated sample units:___!!Q[_L 
Sampling date: 3/23/17 Soil factor applied NA 

Flela OlanK tvpe: (circle one) t-1e1a tslanK 1 Kmsate 1 umer: (t:ts J Assoclatea ~amp1es: L !>lUX) 

Analyte Blank ID Sample Identification 

,\j~,A~"' 1 Action No Qual's. 
Level 

Ca 497 4970 

Na 614 6140 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

I 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\38423B4ab.wpd 
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Reviewer: MG 
2nd Reviewer:~ 



-, 

LDC #: 3B4 ,Z3 BY a VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

lS'ltf> 
rev 

('(07 

rev 

19~7 
I ccv,o 

l'l.f'q 

CCV '3 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Recalc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration} 

ICP/MS (Initial calibration) P'b 39.9do '-(0 .. 0 lO 0 

CVAA (Initial calibration) Hj._ ;-.o~'So 5.00 l 0 l 
v 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) Se.. 50.531 50.0 l 0 l 

CVAA (Continuing calibration) r\~ 5. 0 OlLf?. '5.00 iOO 
'J 

GFAA (Initial calibration} 

GFAA (Continuing calibation) 

II 
eeE!od:ed 

%R 

!00 

JOI 

'0 \ 
100 

I 

Page:_l_of_l_ 

Reviewer: M <$' 
2nd Reviewer:&; 

Acceptable 
(Y/N) 

y 

w 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 
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LDC #: )8 L.f ;? 3 'B L{ 0t VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_Lof_L 

Reviewer: M & 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = Jl-SDRI X 100 
I 

Sample ID 

1 {o oo 

:res As 
lC}~8 

L-C.S 

1497 

C fMW-05"( .. 6v 
ICi f'l / t-t ~4 

C F MW-O~c.f-G-w 

-

Where, I= Initial Sample Result (mg/L} 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check v l98.<J ~at._~ ;}.00 (Ma /L-) 
Laboratory control sample Cv 10.'=>'-{ ~~/\-) tO. 0 (,«~ 1'-j 
Matrix spike (SSR-SR) (Md {._: 

11 MS 
1-C} D.997 ( .. Do 0al'-

1 

J 

' 
o.\1 u 0a'~ D~licate H~ 0.\7 [,.{ 0-'31~-. 0 p 

v 
ICP serial dilution - - -

I eecalc11lated I 
I %R/RPD/%D I 

99 
I Ofo 

lOO 

0 

-

- . 
Acceptable 

o/oR/RP0/%0 (Y/N) 

C}1 y' 

I 0 <o 

I oo 
NC ~v 

- -

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_j_of_L 

Reviewer:~ 
2nd reviewer:~ 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

~ase see qualifications below for all questions answered "N11
• Not applicable questions are identified as "N/A". 

WN N/A Have results been reported and calculated correctly? 
~ Are results within the calibrated range of the instruments and within the linear range of the ICP? 
~ Are all detection limits below the CRDL? 

Detected analyte results for J:t:: I ' N Ot were recalculated and verified using the following 
equation: 

Concentration = 

RD = 
FV 
ln. Vol. 
Dil 

# 

I 

'2 

'3 

l-{ 

, 
(o 

1 

td 

" 
(0 

(RD}(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume {ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

SampleiD 

I 

~ 

~ 

L{ 

') 

fo 

( 

9 

<=[ 

(0 

RECALC.4SW 

Recalculation: 

( 3 o ~ • e "! ~ .M~ f.._ ) ( o . o s-o L.) ( ;~- ) 
o .. oi)o '-

Reported Calculated 

Analyte 
Concen"ation 
~, '-) 

Con~;nfttion vU (....) 

NOt 'Gt'"f 
.., 

fo(Lo\ 

Fe {q. 3 "7_Cj .. 3 

c.~ '-{.3 £.{.?> 

MV\ J-~7 d .-r 

c.u f • '1 1.'1 

K -t8"& (f>3 

M~ IL( JDO lLt )00 
v 

t3a. d-~tJ ~cro 

CC{ "'~ ~00 '-l<o?oO 

~A t~bOO ISe:,oo 

Acceptable 
(Y/N) 

'{ 

~ 



LDC Report# 3842386 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April25, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130226-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-E823-AQ 460-130226-1 Water 03/23/17 
CFMW-049-GW 460-130226-2 Water 03/23/17 
CFMW-049a-GW 460-130226-3 Water 03/23/17 
CFMW-050-GW 460-130226-4 Water 03/23/17 
CFMW-047-GW 460-130226-5 Water 03/23/17 
CFMW-037 -GW 460-130226-6 Water 03/23/17 
CFMW-045-GW 460-130226-7 Water 03/23/17 
CFMW-064-GW 460-130226-8 Water 03/23/17 
CFMW-061-GW 460-130226-9 Water 03/23/17 
CFMW-059-GW 460-130226-1 0 Water 03/23/17 
CFMW-037 -GWMS 460-130226-6MS Water 03/23/17 
CFMW-037 -GWMSD 460-130226-6MSD Water 03/23/17 
CFMW-037 -GWDUP 460-130226-6DUP Water 03/23/17 
CFMW-059-GWDUP 460-130226-1 ODU P Water 03/23/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data· validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Free Cyanide by EPA SW 846 Method 9016 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrite/Nitrate as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

Lab. Associated 
Date Reference/ID Analyte %R (Limits) Samples Flag A orP 

03/24/17 CCV (18:10) Orthophosphate as P 120 (90-110) CFMW-EB23-AQ NA -
CFMW-049-GW 
CFMW-049a-GW 
CFMW-050-GW 
CFMW-047-GW 
CFMW-045-GW 
CFMW-064-GW 
CFMW-061-GW 
CFMW-059-GW 

03/24/17 CCV (22:14) Orthophosphate as P 124 (90-11 0) All samples in SDG NA -
460-130226-1 

03/25/17 CCV (02:02) Orthophosphate as P 116 (90-11 0) CFMW-037-GW NA -

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB23-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: · 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB23-AQ 03/23/17 Chloride 120 ug/L CFMW-049-GW 
Fluoride 104 ug/L 

4 
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Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-049-GW Fluoride 980 ug/L 980J+ ug/L 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-037 -GWMS/MSD Chloride 125 (90-110) 117 (90-110) J+ (all detects) A 
(CFMW-EB23-AQ 
CFMW-049-GW 
CFMW-049a-GW 
CFMW-050-GW 
CFMW-047-GW 
CFMW-037 -GW 
CFMW-045-GW 
CFMW-064-GW 
CFMW-061-GW) 

CFMW-037 -GWMS/MSD Sulfate 130 (90-110) 130 (90-11 0) J+ (all detects) A 
(CFMW-049-GW 
CFMW-049a-GW 
CFMW-050-GW 
CFMW-047-GW 
CFMW-037 -GW 
CFMW-045-GW 
CFMW-064-GW 
CFMW-061-GW 
CFMW-059-GW) 

CFMW-037 -GWMS/MSD Sulfate 130 (90-11 0) 130 (90-110) NA -
(CFMW-EB23-AQ) 

CFMW-037 -GWMS/MSD Orthophosphate as P 135 (90-110) 135 (90-110) NA -
(All samples in SDG 460-130226-1) 

CFMW-003-GWMS/MSD Ammonia as N 113 (90-11 0) - NA -
(All samples in SDG 460-130226-1) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

5 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\38423B6_RA4.DOC 



VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag AorP 

LCS/LCSD Orthophosphate as P 184 (80-11 0) 135 (80-11 0) NA -
(All samples in SDG 
460-130226-1 ) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCSID RPD 
(Associated Samples) Analyte (Limits) Flag AorP 

LCS/LCSD Orthophosphate as P 31 (S15) UJ (all non-detects) p 
(All samples in SDG 
460-130226-1 ) 

Standard reference material (SRM) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and LCS/LCSD RPD, data were qualified as estimated in ten 
samples. 

Due to equipment blank contamination, data were qualified as not detected in one 
sample. 

The quality.control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-130226-1 

I Sample I Anal~te I Flag I AorP I Reason 

CFMW-EB23-AQ Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-049-GW duplicate (%R) 
CFMW-049a-GW 
CFMW-050-GW 
CFMW-047-GW 
CFMW-037-GW 
CFMW-045-GW 
CFMW-064-GW 
CFMW-061-GW 

CFMW-049-GW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
CFMW-049a-GW duplicate (%R) 
CFMW-050-GW 
CFMW-047-GW 
CFMW-037-GW 
CFMW-045-GW 
CFMW-064-GW 
CFMW-061-GW 
CFMW-059-GW 

CFMW-EB23-AQ Orthophosphate as P UJ (all non-detects) p Laboratory control samples 
CFMW-049-GW (RPD) 
CFMW-049a-GW 
CFMW-050-GW 
CFMW-047-GW 
CFMW-037 -GW 
CFMW-045-GW 
CFMW-064-GW 
CFMW-061-GW 
CFMW-059-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-130226-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-130226-1 

Modified Final 
Sample Analyte Concentration AorP 

I CFMW-049-GW I Fluoride I 
980J+ ug/L 

I 
A 

I 
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LDC#: 3842386 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-130226-1 Level IV 
Laboratory: Test America. Inc. 

Date: L{ ~ B- ~ ... '"1 
Page:_\ of_t 

Reviewer:~ 
2nd Reviewer:--/!.lt!--

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Free Cyanide (EPA SW846 Method 9016). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N 
(EPA Method 353.2). Orthophosphate-P (EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I }lalidaticn A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

XI OvAr~ll nf rl~t~ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFMW-EB23-AQ 

CFMW-049-GW 

CFMW-049a-GW 

CFMW-050-GW 

CFMW-047-GW 

CFMW-037 -GW 

CFMW-045-GW 

CFMW-064-GW 

CFMW-061-GW 

CFMW-059-GW 

CFMW-037 -GWMS 

CFMW-037 -GWMSD 

CFMW-037 -GWDUP 

CFMW-059-GWDUP 

f'BWI 
P6Wd-

I I Comments 

A 
A 

sw 
A 

sw EB= l 

sw MS/MSl) ( S"D6-! L/60·13oa-a~- r ) 
A l)UP ( 5t>G~ L{G:,O- t'303'33- l ) 

sw LC S/t...CSi>/5 RM 

N 
A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130226-1 

460-130226-2 

460-130226-3 

460-130226-4 

460-130226-5 

460-130226-6 

460-130226-7 

460-130226-8 

460-130226-9 

460-130226-1 0 

460-130226-6MS 

460-130226-6MSD 

460-130226-6DUP 

460-130226-10DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

Water 03/23/17 

L:\Roux Associates\Columbia Falls\38423B6W.wpd 1 
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VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method Set e.ovef) 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. J 
Cooler temperature criteria was met. / 
II. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? / 
Were all initial calibration correlation coefficients> 0.995? / 
Were all initial and continuing calibration verification %Rs within the 90-110% QC v' 
limits? 

Were titrant checks performed as required? (Level IV only) 

Were balance checks performed as required? (Level IV only) 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks / validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 

/ waters and ~ 35% for soil samples? A control limit of~ CRDL(~ 2X CRDL for soil) 
was used for samples that were~ 5X the CRDL, including when only one of the' 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed oer extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) sam~Ies performed? / 

Were the performance evaluation (PE) samples within the acceptance limits? ./ 

WETC-EPA_2010,wpd version 1.0 

Page:_{ of d. 
Reviewer:~ 

2nd Reviewer:-f/4t::::--

Findings/Comments 

;•: 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

Were detection limits < RL? ./ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
IX Field duplicates 

Field duplicate pairs were identified in this SDG. ./ 
Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. ../ 

WETC-EPA_2010.wpd version 1.0 

NA 

v' 

Page:_l:ot ~ 
Reviewer: M~ 

2nd Reviewer:~ 

Findings!Comments 



LDC#: 3S£1 ~36 b VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

Page:_l_ot_\_ 
Reviewer: M G 

2nd reviewer: f/(1/ 
All circled methods are applicable to each sample. 

~ 

·• 1n M~triY I ~ar:ametet I 
( w pH TDS <6JrFXNO,('NO~TKN TOC CR6

+ ClOd~ 
d-)'l pH~O/NO~@TKN TOC CR6

+ CIO.~f~<9@ 
10 pH ~0/NO~TKN TOC CR6

+ CIOd~.,.JJ ~ 
Gc. It I~ 

' pH TDS (COCF)No3 NO, ~ALK fW NH~ TKN TOC CR6
+ ClOd 

13 pH TDS @XE)NO~ NO,~ ALK eN- NH~ TKN TOC CR6
+ ClOd 

~~~ 14 ' pH 6i)S)cl F NO~ NO, SOd POd ALK CN- NH~ TKN TOG CR6
+ ClOd 

pH TDS Cl F NO~ NO, S04 P04 ALK CN- NH3 TKN TOG CR6
+ CI04 

pH TDS Cl F NO~ NO, SOd P04 ALK CN- NH~ TKN TOC CR6
+ ClOd 

pH TDS Cl F NO~ NO, SOd P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO? S04 P04 ALK CN· NH~ TKN TOG CR6
+ ClOd 

pH TDS Cl F NO~ NO? SOd P04 ALK CN· NH3 TKN TOG CR6
+ ClOd 

pH TDS Cl F NO~ NO, SOd P04 ALK CN· NH3 TKN TOC CR6
+ CIO.-~ 

pH TDS Cl F N03 NO? S04 P04 ALK eN- NH~ TKN TOC CR6
+ CIO.-~ 

pH TDS Cl F NO~ NO, SOa POa ALK CN· NH~ TKN TOC CR6
+ CIO.-~ 

pH TDS Cl F NO'-~ NO? SOLI P04 ALK CN· NH3 TKN TOC CR6
+ Cl04 

pH TDS Cl F NO~ NO, SOa P04 ALK CN· NH~ TKN TOC CR6
+ ClOd 

pH TDS Cl F NO~ NO? SOLI P04 ALK CN- NH3 TKN TOG CR6
+ Cl04 

pH TDS Cl F N03 NO? S04 P04 ALK CN- NH~ TKN TOG CR6
+ CI04 

pH TDS Cl F NO~ NO, S04 P04 ALK CN· NH~ TKN TOC CR6
+ CI0.1 

pH TDS Cl F NO~ NO, SOd P04 ALK CN- NH'-~ TKN TOC CR6
+ CI0.1 

pH TDS Cl F N03 NO, 804 P04 ALK CN- NH~ TKN TOC CR6
+ CI0.1 

pH TDS Cl F N03 NO, 804 P04 ALK eN- NH3 TKN TOC CR6
+ Cl04 

pH TDS Cl F NO'-~ NO, SOd. P04 ALK eN- NH'-~ TKN TOG CR6
+ CI0.1 

PH TDS Cl F NO'-~ NO, S04 P04 ALK CN· NH3 TKN TOG CR6
+ ClOd 

pH TDS Cl F NO~ NO? SOa POa ALK CN· NH3 TKN TOG CR6
+ CI0.1 

pH TDS Cl F NO.~ NO? S0.1 POa ALK CN- NH3 TKN TOC CR6
+ CJO~~ 

pH TDS Cl F N03 NO? S04 P04 ALK eN- NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO, SOa P04 ALK eN- NH~ TKN TOC CR6
+ CIO;! 

ni-l Tf1~ r.1 I= N() N() ~() P() AI K r.N- NI-l TK'N Tnr. r.R6+ r.1n 

Comments: ______________________________________________________________________ __ 

METHODS.6 



LDC #: ?8L-( ;l 3 ~(a 

METHOD: lnorganics, EPA Method ~ee C 0 ver 

VALIDATION FINDINGS WORKSHEET 
Calibration 

~ ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~~...:...:N~/A..!... Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
...;..o~...:...:N~/A..!... Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% ? 
""""""~..:_;N:.:..:./A...:... Are all correlation coefficients _::0.995? 
LEVEL IV/0 ONLY: 

Page:_l_of_j_ 
Reviewer: M& 

2nd Reviewer:~ 

(2) N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recaluculation Worksheet for recalulations. 
Y N N/A Was a balance check conducted prior to the TDS analysis.? 
Y N N/A Was the titrant normality checked? 

-H n~t,. · 1n An~lvt<l'> Of..~ a .,.. ,... ·""" . 

1 1- ~"'-l7 cc v (18: \Q) ro~- f' I ~o (~o-t \O) I~') 7~to J"-+ ole.t s / p _(Gltl tJ.o.l 

?. 1 ... .?4-\( CCV {Old-:\"'\) POa.t- P 1~ _!:1_ ( ) 1~1-s ( J..tn ·, ~ II I~ 
1 

l 
"; '3- ~5-li CCV (03:od) po't- r /I (o ( ~ ) b tJ ~ \'3 

"" l A_ 

Comments: ____________________________________________________________________________________________________________________________________________ ___ 

CAL.6 

.:·:.· 

) 



LDC #: 3842386 

METHOD: lnorganics, EPA Method See Cover 
Blank units:J!9Lh_ Associated sample units:J!9Lh_ 
Sampling date: 3/23/17 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank tvpe: (circle one) Field Blank I Rinsate I Other: Associated Samoles: 2 

Blank ID I Action Limit Sample Identification 

2 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\38423B6a.wpd 

Page:_Lof \ 

Reviewer: MG 
2nd Reviewer:~ 



LDC #: 3€> L{ ?"3 'B~ 

METHOD: lnorganics, EPA Method See C~ve,r 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N11
• Not applicable questions are identified as "N/A". 

Page:_t_of_l_ 

Reviewer:~ 
2nd Reviewer~ 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
(f)N N/A Were all duplicate sample relative percent differences (RPD} ~ 20% for water samples and ~35% for soil samples? 
65VEL IV ONLY: 

N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
'II. tn M;~tr·iy An;~lvt~ o,_... 0'.... RPn /Limit~\ a ~ o, · · · 

l t\ I\ ·d. W~+e"" C l 1 ~5' ('lo -no) ll 7 (t:to ... no) \ ~ 9 :f-+ ~-ts /A (all ole.-t~) 
l 50&.1 1'30 ( ) I '30 I l ~tO ( tJ.e,·h ;Vl J. ~ ro 1 
.!, POL(- f' 1'3.;' ( ) t'?J.) _J:, ) J, 'all N.DJ) 

?.crMw-oo3-Gw NH3- N 113 ( "v ) 1 --+(0 lt ( ~ll f'l. t> .. ) 
MS/ IV\S'D ..,, 

Comments: ______________________________________________________________________________________________________________ __ 

MSD.6 

····~···•-;~·~···- A•""'""":~·~·~l.-r~':"'~"""''"':':•~~~·~~,.~~~'I'F.:>\r.?'~~-:f-:''"''"_....,..~ ..• •' ~:.,.: ~· / ·-"'V .. .-", ••,·-·~.·;...,.,~'t'::~~~\"·~1\ ....... , ....... < •A - ' 



LDC #: 38L( ~ 3 }3(, 

METHOD: lnorganics, Method See covel/" 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples {LCS) 

Please see qualifications below for all questions answered liNt'. Not applicable questions are identified as "N/A". 
Y N N/A Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
Y N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 
~ELIVONLY: 

N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

LCS LCSD RPD 
.JJ. •~c::.II~C::.ntn M~+riv .6.n~luto O/.~ llirnitc:.\ O/.J;llflimitc:.\ llin'>itc:.\ 

I LC.S /L.c S1J w~-t-er f>OL{-P /8'1 (~O-\\o) 135'(~o-no) 
.t J, .L "3l (~ 15") 

---------

.... -• 

6t ( ( 

J, 

Page:_LotJ_ 
Reviewer: M G-

2nd Reviewer: 47--: 

QualiticafiOlls I 

J"+Je.ts/P (~ll ,.Jt:>) 
J/U:l/F ( .lJ ) 

Comments: _______________________________________________________ _ 

LCSO.wpd 
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LDC #: 38 Lf ~ 38 (o VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: In organics, Method See Cover 

The correlation coefficient (r) for the calibration of F{'ee CN was recalculated. Calibration date: 3- 9 't- l7 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found x 1 00 
True 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

---------~- ~---~ 

.... 
C<»V\ c. 4b$. 

Type of Analysis Analyte Standard ID Found (units) True (units) ror%R 

Initial calibration Blank 0 (!A~/,_' 0.0 

Standard 1 ~ ( . 0.004 

5 ( ' 0.0' 3 f" re e. Standard 2 

Standard 3 ID ( ) 0. D ;13 
{ ~::; 0.999 ~ crJ Standard 4 (}~ ( ) tJ-058 

Standard 5 50 ( ) D . \ \ \ 

Standard 6 l6"0 ( ' ) 0,3JCJ 
Standard 7 - -

Calibration verification 
l LllO 

Nl-\3-N CCV' l ,q7 ~~L; ~.oo (-,11-j 48 
IS\o 

I ,50 (~/._) Calibration verification (~/\.. Cl cc,V'J. /. t; 3 ;} .0 fS{o D 
J 

IS\0 

(\Mdl~ ~d/'-) Calibration verification 

f cc.v'~ f .. 03 1· o o 3 .. 0 '?ot) 

.... -• 

ror%R 

v~:: 0.9')9~ 

'}Cf 

~- ~ o/o D 

) .B OJo t> 

Page:_Lofj_ 

Reviewer: M G-
2nd Reviewer~ 

Acceptable 
(YIN) 

{ 

'!I 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. __________________________________________________ _ 

CALCLC.6 

·.··,-' .. '', ··.,·.: 
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LDC#: 3S&1~3B<o 

METHOD: lnorganics, Method See Cs> ve.r-" 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_l_of_\_ 

Reviewer: M G 
2nd Reviewer:~ 

/ 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

/b~3 laboratory control sample 

5 R M 
"d-~1; ~ 

Matrix spike sample 

l \ 

~~ t~/ ?-;~c. 
Duplicate sample 

I~ 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
Element (units) {units) 

N03/Noa- N lt~Co (.«3;~ 1810 ~31J 

(SSR-SR) 

POL\- P ? 3<o 3 {!A() I~ ~~oo {f0/._~ 
) 

s 0'-i Of5B5' (P~I~ ,o()s1 CPaA .. ) 

I Recalc:&llated 

II 
eeear:ted 

I I Acceptable 
%R/RPD %R/RPD (YIN) 

9.5~4 C)~.l.f y 

t?JT; I~~ 

--, 7 
,~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0. 0% of the recalculated results. 

TOTCLC.6 
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LDC#: ~64~3BG:> VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

. METHOD: lnorganics, Method See CC>\1~ 

Page:_j_ot_L_ 
· Reviewer: M G 

2nd reviewer: t:Jz? 
I 

~lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A ... 
N N/ A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for-~"*-:----'...~...-__ F ____________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 

'{ :::. V'1 X + {, 
w~e 

""" .= l l '15q l. 5" 
b= 
~; 

-108(«.{.b 
.::::. lx 

# Sample 10 

r l 

? ;;_ 

3 '3 

J.( Li 

t; ~ 

& fo 

( 7 

8 e 

q 
" 

lO 10 

RECALC.6 

t~ (D. J038b w.~ /L }(rooo Md ~ ~ /0 3 . ~" 

Reported Calculated 

Concr~~ation c~~n~tion Acceptable 
Analyte ("" .... ) ( ..... ) (YIN) 

·v 

F I D L-{ I 0 L( '( 

I 
to+Al cl'-i 87. ':) 87.4 

N03/NO;t- N '-\OlCo Lf d-G, 

Tns ;:) I \ f'~1'- ~I \ (>M(/'-J 

HA-""J. "'e~s ~~s coo d-~8000 

TSS '3t. s l~l~- 3L8 \M~/~ .., 

Free. CN ~.~ ~-<=t 

A l ~~ iV\; +y iftSooD d 19000 

Ct ,{( q-,7 

so'{ (L/.DO t/100 ' 

... ·.··: .·:;,;,·.-: 



LDC Report# 38423C1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April19, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130333-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

TRIP BLANK 460-130333-3 Water 03/24/17 
CFMW-002-GW 460-130333-4 Water 03/24/17 
CFMW-010-GW 460-130333-5 Water 03/24/17 
CFMW-029-GW 460-130333-6 Water 03/24/17 
CFMW-038-GW 460-130333-7 Water 03/24/17 
CFMW-044b-GW 460-130333-9 Water 03/24/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company -Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 

·(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

03/28/17 Trichlorofluoromethane 23.8 TRIP BLANK NA -
CFMW-002-GW 
CFMW-01 0-GW 
CFMW-029-GW 
CFMW-038-GW 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-130333-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-130333-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-130333-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 38423C 1 
SDG #: 460-130333-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: '-1 /;r;/17 
Page:Lof~ 

Reviewer:~/ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico Ama 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 

1~ 

2'2---

3,_. 

4~ 

s-1--

6 I 
7 

8 

Q 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

TRIP BLANK 

CFMW-002-GW 

CFMW-01 0-GW 

CFMW-029-GW 

CFMW-038-GW 

CFMW-044b-GW 

Notes: 

I I Ccmmeots 

A1A 
6 

A..,A 1()/o ~\? /-t&rl- = \~ J~o, < ,_ \ lfi ~2-( 

bvJ ' 
c..CAJ ~ 2.-D 

A '~L 

tJO T\?> - ' b. 
A '\toO - \'bO ?-'~- ~ ~ \Y.J 
A.. \...l!.-b\0 
tJ 
~ 

~ 
A 
4 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabJD 

460-130333-3 

460-130333-4 

460-130333-5 

460-130333-6 

460-130333-7 

460-130333-9 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

I 

II II II 

L:\Roux Associates\Columbia Falls\38423C1W.wpd 1 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 82608 

and relative 

Was a con.tinuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ~ 
0.05? 

Was a Ia blank associated with in this SOG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com worksheet. 

Level IV checklist_8260B_rev01.wpd 

Page:_Lot_? 
Reviewer: r£-? 

2nd Reviewer: /l1 



LDC#: VALIDATION FINDINGS CHECKLIST 
-:z......." 

Page:_-"1c5T_ 
Reviewer: ,o7 

2nd Reviewer~ 1 

Overall assessment of data was found to be acce le. 

Level IV checklist_8260B_rev01.wpd 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
A. Chloromethane M. T etrachloroethene AAA. 1,3,5-Trimethylbenzene MM. Ethyl tert-butyl ether A1. 1 ,3-8utadiene 

B. 8romomethane BB. 1,1 ,2,2-Tetrachloroethane 888. 4-Chlorotoluene 8888. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-8utylbenzene CCCC. 1-Chlorohexane C1. *Heptane 

! D. Chloroethane DD. Chlorobenzene DDD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 
i 

E. Methylene chloride EE. Ethylbenzene EEE. sec-8utylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 A-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-8utylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1 ,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. 8romochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R 1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1 , 1 ,2-Trichloroethane UU. 1,1, 1 ,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1_. Nonanal 

V. Benzene W. lsopropylbenzene VVV. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene WW. 8romobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1 ,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list. wpd 



LDC#: 3~42?JCj 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDrNGS WORKSHEET 
Continuing Calibration 

Y ~ N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
~ rNIA Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y f.J MIA Were all %0 and RRFs within the validation criteria of ~20 %0 and ~0.05 RRF? 

Finding %0 Finding RRF 

Page:_Lof_/ 

Reviewer:--=--FT....:..__ __ 
2nd Reviewer: /~ 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

I~ liiJ\71 ee~- 6 I ¥-\< I z?>.~ I I M1:U:o-4L~/.1?J )+ J.;J;,Ir-- 1\J~ I 

CONCAL.wpd 



LDC#: 3X(_.;}..C>97 

METHOD:GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ l'of ~ 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

-

Calibration 

Reported 

# Standard ID Date Compound (RRF 50/250 std) 

I CAL 3/12/2017 F 0.6453 

GCMS8 c 0.2639 

cc 1.3859 

JJJ 1.3367 

Where: 

Recalculated 

(RRF 50/250 std) 

0.6453 

0.2639 

1.3859 

1.3367 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.7396 0.7396 13.3 

0.2818 0.2818 13.4 

1.3706 1.3706 9.1 

1.3296 1.3296 8.8 

---~~ 

Recalculated 

%RSD 

13.3 

13.4 

9.1 

8.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

031217 8 



LDC#: 

-~ 
7%~..23)9. / VALIDATION FINDINGS WORKSHEET 

Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1 _of_1_ 

Reviewer: FT 
2nd Reviewer: /L~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound,· Cis = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standard} linitiall CCC) CCC) 

1 u.v 201-7 ->}'V'O \\1 £ J.1 st internal standar<tl_ 0:--J:?"lp o.ll~'i 0 ·1\?1~ 
Q.. (2nd internal standardl c. ~S\13 a;ot.\ I 0.'30~7_ 

Qt.. (3rd internal standard) \· '1;, /of.., \.~~? \ ·L\'"33 
J.Jj (4th internal -" ,.-,z,~~ \-"2>/L\- \·~74 

2 
Uv oS?) ?J~l\7 J.1 st internal standard) 0.10\~ o.1o1s-

(2nd internal standard) () . '!> \ ~ «5"" 0.~1105' 

(3rd internal standard) \. c{ ?J 'L- \· ~?.> y 

_\ 1 _i4th internal standard) ~ l·?~l.p \· ?'l I, 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard} 

14th internal 
_,, 

4 (1st internal standard) 

(2nd internal standardl 

(3rd internal standard) 

I I I I (4th internal standard) II I I 

Reported Recalculated 
%0 %0 

2.-; 3.5"" 
~-- 1 ~-I 
j_.~ Lf.~ 
-2,.-::, 3,? 

S· \ 5"- \ 
_1~ .. "3 }l-~~ 

~·~ 1~ 
_l.2- ,.v 

I I 
Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CON CAL 41S. WPD 

I 



LDC#: 3Kf2 2J ej VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: 1ft( 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample ID: {n 

Surrogate 
Spiked 

Dibromofluoromethane ¢·0 
1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene II 

5 I ID ample 

Surrogate 
S_piked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID ampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID amp:e : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID ampe 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

'5"1>./ 101 
;5.~ l~ 
'-)6.1.- "llP 
5} .. ?--' \OZ. 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

1'01 0 
t(~ 

,~ 

t02 'J 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



C.-t 
LDC #: 3ir~ ..43~ I VALIDATION FINDINGS WORKSHEET 

Laboratory Control Sample Results Verification 
Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:~ 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

LCS ID: L~~ J\.L,O,.. t\-'l.Go -rr~ 

1.1-Dichloroethene ~-0 

Trich loroethene 

Benzene 

Toluene 

Chlorobenzene '" 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

I ' cs ~~ ' csn II 1 cs11 csn I 
I Percent Recovery II Percent Recovery II RPD ~~ 

LCSD LCS LCSD I Reported I Recalc. II Reported I Recalc. I[Ref)orted I Recalculated I 
NA -w.~ 

1~-S' 

.w.l 

£o. \ 

\ \~· 4 

tl6. 

II 
\ 

\0~ 

i1 

\0 ' 
\1) 0 

~1 

to~ 
il ~ 

10 ) v 
}o 0 / 
~~ tJpr ~ 

../ 

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 1 0. 0% 
of the recalculated results. 

LCSCALC. WPD 



LDC #: :? }(t/ ~3 o/ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: ----a,__ 
2nd reviewer:~ 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 
,_:_~~N:..:../A...::... Were all reported results recalculated and verified for all level IV samples? 
~-"--'--~N::.:...:./A--0.. Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (&Ws)(DF} Example: 
<As)(RRF)(V0 )(%S) 

b E Ax = Area of the characteristic ion (EICP) for the Sample 1.0. 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard (:J-~() ) 

Is = Amount of internal standard added in nanograms Cone.= y a 1 ltJ 
(ng) 

i) <15"' 8 7" ( 0. 7"!J1b) 
RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 

w~/l or grams (g). tf.? 
Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.WPD 



LDC Report# 38423C2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April 19, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130333-1 

Laboratory Sample Collection 
Sam.ple Identification Identification Matrix Date 

CFMW-002-GW 460-130333-4 Water 03/24/17 
CFMW-010-GW 460-130333-5 Water 03/24/17 
CFMW-029-GW 460-130333-6 Water 03/24/17 
CFMW-038-GW 460-130333-7 Water 03/24/17 
CFMW-044b-GW 460-130333-9 Water 03/24/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

03/29/17 Hexachlorocyclopentadiene 24.1 All samples in SDG UJ (all non-detects) A 
(06:07) Di-n-butylphthalate 22.6 460-130333-1 UJ (all non-detects) 

03/29/17 lndeno(1 ,2,3-cd)pyrene 28.4 All samples in SDG NA -
(06:07) 460-130333-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for samples CFMW-044b-GW. Using professional 
judgment, no data were qualified when one base or one acid surrogate 0/oR was outside 
the QC limits and the 0/oR was greater than or equal to 1 Oo/o. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCSID RPD 
(Associated Samples) Compound (Limits) Flag AorP 

LCS/D 460-426755 Caprolactam 33 (:S;30) UJ (all non-detects) p 
(All samples in SDG 460-130333-1) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

5 
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XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration o/oD and LCS/LCSD RPD, data were qualified as estimated 
in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-130333-1 

I Sample I Compound I Flag I A orP 

CFMW-002-GW Hexachlorocyclopentadiene UJ (all non-detects) A 
CFMW-01 0-GW Di-n-butylphthalate UJ (all non-detects) 
CFMW-029-GW 
CFMW-038-GW 
CFMW-044b-GW 

CFMW-002-GW Caprolactam UJ (all non-detects) p 
CFMW-01 0-GW 
CFMW-029-GW 
CFMW-038-GW 
CFMW-044b-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Laboratory control samples 
(RPD) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-130333-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-130333-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 38423C2a 

SDG #: 460-130333-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: f/l? /!7 
Page:_Lof_/ 

Reviewer:~ 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 
2nd Reviewer:--f211-L--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-
1 

2 

-:r 
4 
-
5 

6 

7 

8 

Q 

I llalidatiao A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound Quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-002-GW 

CFMW-01 0-GW 

CFMW-029-GW 

CFMW-038-GW 

CFMW-044b-GW 

Notes: 

I I 
A1b. 
~ 

A,A f}lo P':::.'V 
~v-1 

~ 

N 
~ 
N 

&v.J l~}Y.J 
N 
b. 
~ 

6 
A 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

II 

L:\Roux Associates\Columbia Falls\38423C2aW.wpd 1 

Cammeots 

~ ?() ()...-
I 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130333-4 

460-130333-5 

460-130333-6 

460-130333-7 

460-130333-9 

\c. \j ~3'0 
c.~{ ..!::.. ;)..0 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

II 

I 

II 



LDC#: VALIDATION FINDINGS CHECKLIST 

Did the 

Were all percent relative standard deviations (%RSD) ~ 20% and relative response / 
factors within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
ac<;ep,tarlce criteria of> 0.990? 

Was a in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation worksheet. 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
r.:-~:n~I'J~is? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 

Page:_i_of_)
Reviewer:-fhf2_ 

2nd Reviewer:-14L---



LOG#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be 

Level IV Checklist_8270D_rev01.wpd 

Page: .,..,of "2--' 

Reviewer:~ 
2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
-

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl} ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a}fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a}anthracene CCCC. Benzo(b}fluorene C1. 

D. 1 ,3-Dichlorobenzene DO. Acenaphthylene ODD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl}phthalate EEEE. Biphenyl E1. 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b}fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane} HH. 2,4-Dinitrophenol HHH. Benzo(k}fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a}pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd}pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a, h}anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i}perylene LLLL. Benzaldehyde L1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl}ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy}methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT} R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT} S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT} T1. 

U. Hexachlorobutadiene UU. Phenanthrene UU U. Benzo(b)thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WVV. 1,2,4,5 -Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

I X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene zzzz. Z1. 
I 

COMPNDL_SVOA long list.wpd 



LDC #: 3Kf:;J 6 (!.,,;}~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

YN ~ii:\ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

YWN/A VVt::l t:: dll -/OU diiU 1"'\f'\r:;, VVIllllll lilt:: VdiiUdliUII l.,;lllt::lld Ul SLU -/OU diiU 2:U.U;J r\r\r { 

I l l Finding %0 I Finding RRF 
# Date Standard ID Compound (limit: <20.0%) (Limit: >0.05) 

1~*!:~11 I~-~ I 
f, 

I 
1.-~, l 

I 
").. '2-. (p 

s'SJ ze .. I-J 

CONCAL.wpd 
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Reviewer: FT 
2nd Reviewer: ~ 

I Associated Samples I Qualifications I 

I 
~\l 

_I::~~~ fl l 



LDC #: 3 stlj. 2 6 ~.2'£,/ VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
leei$&.see aualification below for all auesf d"N". N licabl f "dentified as "N/A" 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

Page:_(of / 

Reviewer: FT 
2nd Reviewer~ 



LDC #: 3% fC. 6e!_ ~G.-

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Ut' ~/A Was a LCS required? 
Y/A Were the LCS/LCSD percent recovenes (%R) and the relat1ve percent differences (RPD) w1th1n the QC llm1ts? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

L-et>\ 0 t.\loO- M~MM ( ) ( ) '?>? ( -;Q> a.J 
~2. G,-rc; ';I ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) 1 ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_1_ ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) l_ ) ( ) 

LCSLCSD.wpd 

Page: _(of_/ 

Reviewer: FT 
2nd Reviewer:~ 

Qualifications 

.1/~lf ~ 
J 



LDC #: ~ JS,'f.;;; 3 C~~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of ~ 
Reviewer: FT 

2nd Reviewer: g 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 3/22/2017 A 

GCMS4 s 
GG 

uu 
DOD 

Ill 

Where: 

----

Reported Recalculated 

(RRF10 std) (RRF10 std) 

1.7541 1.7541 

0.8427 0.8427 

1.2648 1.2648 

0.9899 0.9899 

0.9245 0.9245 

1.0808 1.0808 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

---

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.0032 2.0032 8.0 

0.9561 0.9561 12.1 

1.3931 1.3931 10.1 

1.1288 1.1288 6.9 

1.0588 1.0588 6.2 

1.0963 1.0963 6.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Reca leu Ia ted 

%RSD 

8.0 

12.1 

10.1 

6.9 

6.2 

6.3 



LOC #: JJ!lf..l ~C. ;t ~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 * (ave. RRF- RRF)/ave. RRF 
RRF = (A.)(Cis)/(Ais)(CJ 

----- -- --- --- ----------------

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A.= Area of compound, Ais =Area of associated internal standard 
c. = Concentration of compound, Cis = Concentration of internal standard 

--- --

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 ~ ~11..,\ \7 A (1st IS) 2.oo:,~ \ -~0'"\ \.~09 

OtaO? ~ (2nd IS) (?.,~) CJ.&t:sS7 o. C6SS1 
9l:r (3rd IS) t. ?9~} \· \'-\4 \ . \ '-\9 
tAll! (4th IS) \. l '),.-f;l'a 1-~t?l::J \ .() ~D 

DO\? (5th IS) l· v~B o.~fbW o -iBQ, 
:t 'I.I (6th IS) t.o~~? \. \\ '3 \, \\ ~ 

2 (1st IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

(6th IS) 

3 (1st IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(51h IS) 

(6th IS) 

II Reported I Recalculated I 

II 
%0 

I 
%0 

I 
'1.-7 ,_7 
to .. s- (04~ 

11~~ l1.s-
1\~4 lf·4 
lP4~ ~-1 
7 .. 0 7J..·O 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: ~ 
2nd reviewer:~ 

I 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

. % Recovery: SF/SS * 100 -I ID ~ Sampe : 

Surrogate 
Spiked 

Nitrobenzene-dS \{). 0 
2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol ,I/ 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

I ID Sampe 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 
-

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S ID ample : 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

\O·~ \0" 
,_·S4 qlq 

'\ ~'l? ~'1 
3.~4 3'1 
5-~ 5'5' 

\0. l \0\ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

\ () ~ a 
OjlJ 

~~ 
34 -s-~ 

\0 ' 'lv 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3~S'.2 3C_;>q,_ VALIDATION FIN,DINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

/ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: t <!.->:> [t.. L '::> 0 L\loO - '\2. (p 15 5-' 

Compound 

I EL_ ~ ___ ,=~-~~ 
Phenol II <;1,.(.1. ( J 

N-Nitroso-di-n-propylamine 

Jl I 4-Chloro-3-methvlohenol 

Acenaohthene II. L 
Pentachlorophenol 11 \flO.() 

Pyrene II ~l) 

Spike 
Ad de~ 
\,\.t;Jt- I L. ) 

I W·U 

I ~ 
\ 
t' 

\110 

w 

II ,......, ,"J- I -t.~. 7.-

II -, .. ,..t? -1,co · 1 

"1\. '? llto1-· ~ 
~~.'? lo5· 2. 
\S" l r~o 

-r~. 0 11· t\-

I I ~~ I[ . I csn lr I CS/1 csn I 
[ _____ Percent Recovery II Percent Recovery II RPD I 

II ?Jl 
\00 I IOO II ~ I ,q-
%4 
14 li 

I 
~' 

I 

I 

II 
l1s- ,~ ~' ~1 lLP 

I 
\k 

9s- 1!1 ~~ ~"1 1- v 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:~ 
2nd reviewer:~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(IJ(V.)(DF)(2. Ol Example: 
(As)(RRF)(V0 )(Vi)(%S) 

~~0- q:z. L,a}95 Ax = Area of the characteristic ion (EICP) for the Sample J.D. ~.-~ ~ 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

(~,d) (,_) ( 10 0 0) 
Is = Amount of internal standard added in nanograms (ng) Cone.= ~~ lo ?-9 
vo = Volume or weight of sample extract in milliliters (ml) or S"lS" qllo ( \' " 5 ~ 1) (-:L_ 9""0) 

grams (g). 

v, = Volume of extract injected in microliters (ul) = 
2..0t::J? f) 

vt = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. :t~-V t-t'a' l L 
%S = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( )_ Qualification 

RECALC.wpd 



LDC Report# 38423C4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: April25, 2017 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130333-1 

Laboratory Sample 
Sample Identification Identification 

CFMW-EB24-AQ 460-130333-1 
CFMW-025a-GWF 460-130333-2 F 
CFMW-002-GWF 460-130333-4F 
CFMW-010-GWF 460-130333-5 F 
CFMW-029-GWF 460-130333-6F 
CFMW-038-GWF 460-130333-7F 
CFMW-045a-GWF 460-130333-BF 
CFMW-044b-GWF 460-130333-9F 
CFMW-025a-GWFMS 460-130333-2FMS 
CFMW-025a-GWFMSD 460-130333-2FMSD 
CFMW-025a-GWFDUP 460-130333-2FDUP 

Samples appended with "F" were analyzed as dissolved 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\38423C4A_RA4. DOC 

Collection 
Matrix Date 
Water 03/24/17 
Water 03/24/17 
Water 03/24/17 
Water 03/24/17 
Water 03/24/17 
Water 03/24/17 
Water 03/24/17, 
Water 03/24/17 
Water 03/24/17 
Water 03/24/17 
Water 03/24/17 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed i.n 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB24-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. For CFMW-025a-GWFMS/MSD, no data were qualified 
for Barium, Calcium, Magnesium, and Sodium percent recoveries (%R) outside the QC 
limits since the parent sample results were greater than 4X the spike concentration. 
Relative percent differences (RPD) were within QC limits. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

4 
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IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards {ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-130333-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-130333-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-130333-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 38423C4a 

SDG #: 460-130333-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date:'1-a.;-- 17 
Page:_l_ofj_ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XI\/ 

Note: 

llalidatico Ama I I 
Sample receipt/Technical holding times A 
ICP/MS Tune A 
Instrument Calibration A 
ICP Interference Check Sample (ICS) Analysis A 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()\/l"r~ll A nfn~t~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A 
ND £B= 1 

A MS/MS'O 

A uur 
A s 1)'. 

A LC.S 

N 
A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

~ 

Samples appended w1th F were analyzed as d' I d ISSOVe . 

Client ID 

1 I CFMW-EB24-AQ 

22. CFMW-025a-GWF 

3?-. CFMW-002-GWF 

4~ CFMW-01 0-GWF 

~ :l 
5 CFMW-029-GWF 
~, 
6 CFMW-038-GWF 

~ ~ 
7 CFMW-045a-GWF 
1 ~ 8 CFMW-044b-GWF 

9 ' CFMW-025a-GWFMS 

10 ~ CFMW-025a-GWFMSD 

11) CFMW-025a-GWFDUP 

12 ( f?.>vJ \ 

13 ' 
(' ~¥)'). 

t43 f't;\IV~ lH i.) 

Comments 

(< R'-) 
P.>4 Cct 

D =Duplicate 
TB = Trip blank 

IV\~ 
v 

EB = Equipment blank 

LabiD 

460-130333-1 

460-130333-2F 

460-130333-4F 

460-130333-SF 

460-130333-6F 

460-130333-7F 

460-130333-8F 

460-130333-9F 

460-130333-2FMS 

460-130333-2FMSD 

460-130333-2FDUP 

N~ - 4x 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

I 

Notes: ____________________________________________________________________________________ __ 

L:\Roux Associates\Columbia Falls\38423C4aW.wpd 



LDC #: '?SL( d-3C 'f~ VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. ./ 
Cooler temperature criteria was met. ./ 
II. ICPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? ~ 
Were %RSD of isotopes in the tuning solution ~5%? ~ 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? / 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- ./ 120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? ~ 

IV. Blanks 

Was a method blank associated with every sample in this SDG? ./ 
Was there contamination in the method blanks? If yes, please see the Blanks 

\/ validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? v' 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
~ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for v' waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control sam_p_les 

Was an LCS anaylzed for this SDG? J 
Was an LCS analvzed per extraction batch? ./ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) ~ 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 
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Loc #:_3_B_'1_d-_3_c_L{CA. VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020}/60-125% (200.8} ./ of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis oerformed? / 
IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
lfiCPV>100X the MDUICP/MS)? 

./ 

Were all oercent differences (%Ds) < 10%? v 
Was there evidence of negative interference? If yes, professional judgement will be ./ 
used to oualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. ./ 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. ./ 
XIII. Field blanks 

Field blanks were identified in this SDG. ./ 
Tarqet analytes were detected in the field blanks. ./ 

MET-SW_2014.wpd version 1.0 

Page: #ot ~ 
Reviewer:t.1f~-

2nd Reviewer:."-f&.IQ,"---
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LDC #: ~SLt ~ 3 C. 4et VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_\_ot_\_ 

Reviewer:~ 
2nd reviewer:~ 

All circled elements are applicable to each sample. 

.... .I 10 MatriY Tara at A n~luf~ u~t tTAU 

t ....... B \/\) V"At, Sb, As, Ba Be Cd Ca Cr Co, Cu, Fe Pb, Mq, Mn HQ Ni K Se Ag, Na, Tl V zO) Mo, B, Si, CN·, 
Gc.. 91 1 \ 1

rAI, Sb, As Ba Be Cd Ca, Cr, Co Cu Fe Pb Mq Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zr])Mo, B, Si, CN·, I 

~ 10 ~ll AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn,{HQ) Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H_g, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo 8, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, S, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

A.-. .. htc.i., ••· ... 

ICP AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP-MS "" I~ Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, eQ, M_g, MO)_H_~@i, K, Se, Ag, Na, Tl, V, Zn)Mo, S, Si, CN·, 

~I= AA AI ~h Ac::. R::t RA r.rl r.::~ r.r r.n r.11 I=A Ph Mn Mn Hn_ Ni_ K ~~=> An 1\1::~ Tl \1 7n Mn ~ ~i r.N· 

Comments: (Mercury by CV AA if performeCJ) 

ELEMENTS.4 
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LOC #: '?>f3L{ ~ 3 C '-{ G\ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

,., 'i ~ 

.:r c v' 
(&.\07 

.Ic v' 

t8.;'C} 

ccvs 
tc;"f f.{ 

ccv5 

Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I Recalc111ated 

Type of Analysis Element Found {ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) "Ni 40.0~~ '-{0.0 iOO 

CVAA (Initial calibration) H"l 5'. Ob 30 'J.oo /0' 
v 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) Tl 10.00~ /0.0 100 

CVAA (Continuing calibration) Hj L(. B t 30 5'.00 9t;, 
.., 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eeeotted 

%R 

/00 

to 1 

{00 

9b 

I 

Page:_l_ofj_ 

Reviewer: M Gs 
2nd Reviewer:#: 

Acceptable 
(Y/N) 

'{ 

,v 

! 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 
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LOG#: ~8L1 ~ 3C 4 c.. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:j_ot_L 

Reviewer: M G 
2nd Reviewer:~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP .serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = !1-SDR! X 100 
I 

Sample 10 

JC,OQ 

IC.S.t\6 
IS'\O 

LCS 
tS'-l ~ 

'i 
lfJ"'i / (Q"''1 

l \ 
tBLt7 / 18"1'\ 

;} 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I 0 I SOR (units) 
Type of Analysis Element (units) 

ICP interference check Cu l OJ. D. 7 ~0 /L-: ~oo ~aly 
Laboratory control sample Sb 15. ;lb8 (,«~;._' 5. 00 03/L-) 
Matrix spike (SSR-SR) 

~~~~ (~/~ Zvt to~. o JDO 

Duplicate Fe d-<13 • J..t 0-~ Ia-) ~Bl1. 3 (M~ 1'-: 
ICP serial dilution M'} ~#9~3 ~61~ /3?>G,3 ~~~~ 

I Becalc11lated I 
I o/oR/RP0/%0 I 

9') 

[OJ) 

/04 

'3 

1·8 

, 

Acceptable 
o/oR/RPD/%0 (Y/N) 

q'5 '{ 
105" 

/0~ 

-:s 

I. 8 '~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_Lof_t_ 
Reviewer: fl\ G 

2nd reviewer: i:flZ/ r 

ase see qualifications below for all questions answered "N 11
• Not applicable questions are identified as "N/A11

• 

N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

4t I I Ca. 
Detected analyte results for ----------------were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Dil 

# 

I 

? 

1 

Li 

~ 

fo 

1 

e 

(RD)(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample 10 

l 

?-

) 

L{ 

c; 

lo 

I 

ca 

RECALC.4SW 

Recalculation: 

( '3G>. ""3 '?> .u ~ I,_ )( o. o£) o ,_) ( ~ ) 
0. 05'0 

Reported 

Analyte 
Co~~~ion 

v 

Ga 73. '3 

As '. Ca 

co S.b 

Se. I . I 

C\f (.3 

Ba. ~3l) 

fe 3t7 

'1,(1 ~b.<o 

Calculated 
Concenthtion Acceptable 
(,AA~ L) (Y/N) 

v 
y' 73.3 

f. {a 

t3.Co 

I , l 

7.3 

?- 39 

,,{ 

:;lG.<o \ 



LDC Report# 38423C6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April27, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130333-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB24-AQ 460-130333-1 Water 03/24/17 
CFMW-025a-GW 460-130333-2 Water 03/24/17 
CFMW-002-GW 460-130333-4 Water 03/24/17 
CFMW-010-GW 460-130333-5 Water 03/24/17 
CFMW-029-GW 460-130333-6 Water 03/24/17 
CFMW-038-GW 460-130333-7 Water 03/24/17 
CFMW-045a-GW 460-130333-8 Water 03/24/17 
CFMW-044b-GW 460-130333-9 Water 03/24/17 
CFMW-025a-GWMS 460-130333-2MS Water 03/24/17 
CFMW-025a-GWMSD 460-130333-2MSD Water 03/24/17 
CFMW-025a-GWDUP 460-130333-2DUP Water 03/24/17 
CFMW-029-GWMS 460-130333-6MS Water 03/24/17 
CFMW-029-GWMSD 460-130333-6MSD Water 03/24/17 
CFMW-029-GWDUP 460-130333-6DU P Water 03/24/17 
CFMW-038-GWDUP 460-130333-7DUP Water 03/24/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Free Cyanide by EPA SW 846 Method 9016 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrite/Nitrate as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB24-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-029-GWMS/MSD Chloride 133 (90-110) 130 (90-11 0) J+ (all detects) A 
(CFMW-002-GW 
CFMW-01 0-GW 
CFMW-029-GW 
CFMW-038-GW 
CFMW-045a-GW) 

CFMW-029-GWMS/MSD Fluoride 114 (90-11 0) 114(90-110) J+ (all detects) A 
(CFMW-029-GW 
CFMW-038-GW 
CFMW-045a-GW) 

CFMW-029-GWMS/MSD Sulfate 145 (90-110) 141 (90-11 0) J+ (all detects) A 
(CFMW-002-GW 
CFMW-01 0-GW 
CFMW-029-GW 
CFMW-038-GW) 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-025a-GWMS/MSD Chloride 121 (90-110) 122 (90-110) J+ (all detects) A 
(CFMW-EB24-AQ 
CFMW-025a-GW 
CFMW-044b-GW) 

CFMW-025a-GWMS/MSD Sulfate 133 (90-110) 133 (90-11 0) J+ (all detects) A 
(CFMW-025a-GW 
CFMW-044b-GW) 

CFMW-025a-GWMS/MSD Sulfate 133 (90-11 0) 133 (90-11 0) NA -
(CFMW-EB24-AQ) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID RPD 
(Associated Samples) Analyte (Limits) Flag AorP 

CFMW-025a-GWDUP Total suspended solids 12 (S5) J (all detects) A 
(CFMW-025a-GW 
CFMW-002-GW 
CFMW-01 0-GW 
CFMW-029-GW 
CFMW-038-GW 
CFMW-045a-GW 
CFMW-044b-GW) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the method. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

5 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR and DUP RPD, data were qualified as estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-130333-1 

I Sample I Anal~te I Flag I AorP I Reason I 
CFMW-002-GW Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-01 0-GW duplicate (%R) 
CFMW-029-GW 
CFMW-038-GW 
CFMW-045a-GW 
CFMW-EB24-AQ 
CFMW-025a-GW 
CFMW-044b-GW 

CFMW-029-GW Fluoride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-038-GW duplicate (%R) 
CFMW-045a-GW 

CFMW-002-GW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
CFMW-01 0-GW duplicate (%R) 
CFMW-029-GW 
CFMW-038-GW 
CFMW-025a-GW 
CFMW-044b-GW 

CFMW-025a-GW Total suspended solids J (all detects) A Duplicate sample analysis 
CFMW-002-GW (RPD) 
CFMW-01 0-GW 
CFMW-029-GW 
CFMW-038-GW 
CFMW-045a-GW 
CFMW-044b-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-130333-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-130333-1 

No Sample Data Qualified in this SDG 
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LDC #: 38423C6 
SDG #: 460-130333-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 4-9 5- I 7 
Page:j_of_1_ 

Reviewer:~ 
2nd Reviewer:~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Free Cyanide (EPA SW846 Method 9016). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N 
(EPA Method 353.2). TDS (SM2540C). TSS (SM2540D) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatioo A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

)(I ()\/13r~ll nf ri~t~ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB24-AQ 

CFMW-025a-GW 

CFMW-002-GW 

CFMW-01 0-GW 

CFMW-029-GW 

CFMW-038-GW 

CFMW-045a-GW 

CFMW-044b-GW 

CFMW-025a-GWMS 

CFMW-025a-GWMSD 

CFMW-025a-GWDUP 

CFMW-029-GWMS 

CFMW-029-GWMSD 

CFMW-029-GWDUP 

CFMW-038-GWDUP 

I I Comments 

A 
A 
A 
A 

ND fB:::. t (~ RLJ 
'5W MS/MSt:> 

'Jw PUP 
A L.Ct3/Lc St)LS~M. 
N 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130333-1 

460-130333-2 

460-130333-4 

460-130333-5 

460-130333-6 

460-130333-7 

460-130333-8 

460-130333-9 

460-130333-2MS 

460-130333-2MSD 

460-130333-2DUP 

460-130333-6MS 

460-130333-6MSD 

460-130333-6DUP 

460-130333-7DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 

Water 03/24/17 
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LDC #: 38423C6 

SDG #: 460-130333-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 4 .... ~')- t7 
Page:_l_of~ 

Reviewer: M <:d 
2nd Reviewer: J;ltl 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Free Cyanide (EPA SW846 Method 9016). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N 
(EPA Method 353.2). TDS (SM2540C). TSS (SM2540D) 

Client 10 LabiD Matrix Date 

17 

18 few\ 
19 ~ r.;vJ ?-

l?n f~vJ~ 
Notes: ____________________________________ _ 

L:\Roux Associates\Columbia Falls\38423C6W.wpd 2 



VALIDATION FINDINGS CHECKLIST 

M th d e 0 :lnorganics ( EP A Metho d see.c..ov 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. \/' 
Cooler temQ_erature criteria was met. / 
II. Calibration 

Were all instruments calibrated daily, each set-up time? J 
Were the proper number of standards used? ~ 

Were all initial calibration correlation coefficients> 0.995? ~ 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) 
,/ 

Were balance checks performed as required? (Level IV only) / (>0 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? v 
Was there contamination in the method blanks? If yes, please see the Blanks J validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (o/oR) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .:::; 20% for 
~ waters and .:::; 35% for soil samples? A control limit of.:::; CRDL(~ 2X CRDL for soil) 

was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? ./ 
Was an LCS analvzed oer extraction batch? v 
Were the LCS percent recoveries {%R) and relative percent difference (RPD) v' 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? / 
Were the performance evaluation (PE) samples within the acceptance limits? if' 

WETC-EPA_2010.wpd version 1.0 

j/v 

Page:_l of~ 
Reviewer: f').C., 

2nd Reviewer: ((ltL<' 
t 

Findings/Comments 

:· .. 



LDC #: 38 'i ?'3C (Q VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight f~ctors applicable ./ to level IV validation? 

Were detection limits < RL? V' 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
IX Field duplicates 

Field duplicate pairs were identified in this SDG. v' 
Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. ./ 
Target analvtes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

Page:2ot_2_ 
Reviewer:~ 

2nd Reviewer:~ 

Findings!Comments 



LDC #: 38'"{ '3C(o VALIDATION FINDINGS WORKSHEET Page:_(_ot_l_ 
Reviewer: MG 

2nd reviewer: Jlfl-.-/' 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

~ ............. AID M~triY I ~ar:amete[ I 
I w pH TDSlcOCFtJo'\/NO~ P04~ctili')TKN TOC CR6+ CIQ4~ 
l pH {fi)S)~O/N~P04 ~ TKN TOC CR6+ CIOi~H~J_<f§:> -

"'J..:,S pH~F.lNO_./N~POa~@TKN TOC CR6+ CIOa~])@~~:J 
QC ~ 10 

I pH TDS~O/NO~P04 ALK{QW{NHJTKN TOC CR6+ CI04 

'l pH ~NO~ N02 {SO:) P04 <t\lJ9 eN- NH~ TKN TOC CR6+ CI046ttAr~ 
l ~~ rl.{ pH TDS {G'OC'F)No~ N0?($0':) POa ALK CN- NH_a_ TKN TOC CR6+ CIOa 

II l'5" v pH TDS Cl F N03 N02 SOA P04 ALK CN- NH3 TKN TOC CR6+ CIOa(Ba.,..J) 

pH TDS Cl F N03 N02 S04 P04 ALK eN- NH3 TKN TOC eRs+ ei04 

pH TDS e1 F NO~ N02 S04 P04 ALK eN· NH3 TKN TOC CR6+ ei04 

pH TDS e1 F NO::~ N02 S04 P04 ALK eN· NH::~ TKN TOC CR6+ ei04 

pH TDS e1 F N03 NO, S04 P04 ALK GN- NH3 TKN TOG eR6+ ei0_4 

pH TDS e1 F NO~ N02 S04 POa ALK eN· NH3 TKN TOC CR6+ GI04 

pH TD8 Cl F NQ3 N02 804 P04 ALK eN- NH3 TKN TOG GR6+ GIO_A 

pH TD8 e1 F N03 NO, 804 P04 ALK eN- NH3 TKN TOG GR6+ ei04 

pH TD8 e1 F N03 N02 80a POa ALK eN- NH3 TKN TOe CR6+ ei04 

pH TDS e1 F N03 N02 804 P04 ALK eN· NH3 TKN TOe eR6
+ CIO_A 

pH TD8 Gl F NO::~ N02 S04 POa ALK eN- NH3 TKN TOC CR6+ C104 

pH TDS Cl F N03 NO, S04 P04 ALK eN- NH3 TKN 'TOG CR6+ CI04 

pH TD8 e1 F N03 NO, S04 P04 ALK eN- NH3 TKN TOe CR6+ CI04 

pH TDS Cl F N03 N02 804 P04 ALK eN- NH~ TKN TOG CR6+ Gl04 

pH TDS Cl F N03 N02 S04 P04 ALK eN- NH3 TKN TOG GR6+ GIOa 

pH TD8 Cl F N03 N02 804 P04 ALK GN· NH3 TKN TOG GR6+ CI04 

pH TD8 Cl F NO::~ N02 80_A_ P04 ALK GN· NH3 TKN TOG GR6+ CI04 

pH TDS Gl F N03 N02 SOa P04 ALK GN· NH3 TKN TOC CR6
+ GI04 

pH TD8 Gl F N03 N02 804 P04 ALK eN· NH3 TKN TOe eR6
+ C104 

pH TD8 GJ F N03 N02 804 P04 ALK eN- NH3 TKN TOG GR6+ C104 

pH TDS Cl F N03 NO? SOa P04 ALK GN· NH3 TKN TOG CR6+ GI04 

pH TD8 Cl F N03 N02 S04 PQ4 ALK CN· NH3 TKN TOG GR6+ G104 

nJ-1 Tn~ r.1 I= Nn. Nn. ~() P() AI K r.N- NH TKN T()r. r.R6+ r.10 

Comments: ___________________________________ _ 

METHODS.6 



LDC#: ~Bl.( ~ 3 G-(o VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: lnorganics, EPA Method See C o ve.; 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_j_of_l_ 
Reviewer: M & 

2nd Reviewer:~ 

~ N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y@N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
~ N/A Were all duplicate sample relative percent differences (RPD) .:::_ 20% for water samples and .:::_35% for soil samples? 
LEVEL IV ONLY: 
6:}! N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
-ll 1n u,.t .. iv _Ana~ 0/_r. 0/'"' ~Pn tl imi~\ ..... . .... 
{ I~~\~ wat& C\ I '33 _fio -no) 1'30( ~o-no) 3~7 J+J...etr/A (all ~s-) 

1 F (\t.f ( ' ll-1 ) 5-=--1 t ( 1 ) 
~ 50~ L!l5" J J l_lil ' ';-t <o { Jt. ) 

1 ~/to C\ ldl ( _)t~l( ) £ l ~ ,S (()I l o(et~ ) 
JJ '" SO '"I I "3 3 ( _~fl J 13_3_ 111 ) ~ _j!l_ ( tl~-t _i V\ ~ 81 

Comments: __________________________________________________________________________________________________________________ ___ 

MSD.6 

.. ::-~~-~ ~->"# ....... : ~-: -~-~~;."·~·~::~¥~.._.'~"J-~?~~ .... ~~ ... ~·-:-""~' .............. ~- ..... .· .... ···;:· ................... ~·.,· .... -~.-... ..,.,~~--~<;i.t·."~"' ........ ~ .... ~ ' ••.. 



LDC#: 36L( ~3 Clo 

METHOD: lnorganics, Method 'See COvev-

VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

E ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Was a duplicate sample analyzed for each matrix in this SDG? 

Page:__l_ot__l_ 

Reviewer: MG 
2nd Reviewer:~ 

Y N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water and~ 35% for soit samples(~ 10% for Method 300.0)? If no, see qualification 
below. A control limit of ±CRDL (±2X CRDL for soil) was used for samples that were :$;5X the CRDL, including when only one of the duplicate sample values 
were :$;5X the CRDL. If field blanks were used for laboratory duplicates, see overall assessment. 

l·:,r o~. I 
--·· . - -.------ ~---:- -·-. --- --- -·.- . ---~----~----- ------------ ·-- . --~----~-·-··-· 

I II 
ou~ut"1o I w::~.- I ;ss I ,;eo(~m~\ I Assc~~~SDJ~Ies Qu~t:~t;co~ (?, i ~ ) J/U"J'(A 

Commenffi: ____________________________________________________________________________________________________________________ __ 

DUP.6 

·.:·-. .. ···.:. ·· .. · ·:.:_, ~; ~:·; .. ~~ 
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LDC #: 38 L{ ;2. 3 Cl.:, VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method See co ve.r 

The correlation coefficient (r) for the calibration of N03/'No,- tJ was recalculated. Calibration date: 3- ~ ~- l 7 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found x 1 00 
True 

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

---

Co 11\C. A..r~t:A. 
.... 

Analyte Standard ID Found (units) True (units) ror%R 

Blank 0.0 (~ t:. 0 

Standard 1 0 ~I ( J ~~~(o 37 
Standard 2 0 .l) ( ) 3'5"3<};-S"'f 

/.0 ( ' 699b Li~4 
NO~/NO~--N 

Standard 3 

l ~ l) ( /0()~ 0"31'-{ V=0/199 l Standard 4 

Standard 5 ~-0 ( ~ ) 13003')L{(o 

Standard 6 - -
-Standard 7 -

F-ree I<;" ~5" 

CN CCV 'J t;o. B(, (M~/~ 50.0 ~~L) /0 -:2 

la+41 ~ '1 17 

0.199 (,!'-) o. ~00 ('dis c.I'J cc \1., /00 

10'?>7 
,.~~ ~aly (~/L) C.\ e.cv1 { .'?0 3:3 '?oD 

... 

ror%R 

'/'=D. <>t99 l 

10~ 

1 () 0 

"3 .J..{ ? 0 t) 

Page:_\_of_1_ 

Reviewer: M <; 
2nd Reviewer: ~ 

Acceptable 
(Y/N) 

'{ 

'It 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. __________________________________________________ _ 

CALCLC.6 

.·:.•·. . .: ~ .. ~ 

i 
l 
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LDC #: 7>8L( ~ '3C..(o 

METHOD: lnorganics, Method ~ee covev 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page: _Lot_\_ 

Reviewer: t!\ & 
2nd Reviewer:~ 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

·~\-r laboratory control sample 

L CS 

l1~!> Matrix spike sample 

G] 

oGfLil / oqlo{t 
Duplicate sample 

l l 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
Element (units) (units) 

Nl11- N tooB (P3/L-) \ooo (M~I~ 

(SSR-SR) 

Tot4\ 
IS 7 ~~~~ ~00 ~~/~.) 

CN 

T55 ~ 1. tOO (m'}/~ 6q . .., a r--~1~ 

I Recalculated 

II 
Reeaa::ted 

I I Acceptable 
%R/RPD %R/RPO (YIN) 

/O I [0 l y· 

<ilf '1'1 

1';). ~~ 
~v 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0. 0% of the recalculated results. 

T0TCLC.6 
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LDC #: ~8L.(' ~C G:, VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method _s_e_e __ c_o_Vt_ev ___ _ 

Page:_l_of_l 
Reviewer: tv'\ Cr-

2nd reviewer: /ZIL 
I 

P- ase see qualifications below for all questions answered "N". Not applicable questions are identified as .. N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 

Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for _#_,___1-L-_C_l ____________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 

Y==- wt;X + ~ 
Recalculation: 

~40~ ~ 7GJ7.73.15( X)- 4 87~. ( 
IN\1\.e;,.~ _ 

V\1 = 1'1 1(3 .I:) 
b:: "fe'lt.o -r 

tt; \ .... 

o.tD3B~/._:x 

It ) 3 8 J.L~ I,_ )( - (o. tD38 ~ f,_ I 000 ..u3 vng :; 10 
(')< the.-11\ . ,.. 

Reported Calculated 
Conce~ration concenXation Acceptable 

# Sample 10 Analyte (.M!f_ L-) ~~ L..J _(YIN) 
.., 

'{ l \ C\ 10'-f 104-

1 ?. N l-\'3- N 81. L( 8 I ·L\ 

~ '3 t-" vee CN "30~ ?Ob 

L.\ '1 To+cd crJ l 0 ;}C 10 &0 

c;; ")' NO~/NO~- rJ lbiO l(oiO 

Cta Co A\ \t-ee. I~ V\; ty_ ~8\000 ~5' 000 
f 

-r ( 1-\.~.,-J. V\e~s 11-'Jto ooo ()~to 000 

g g T"DS 'J-OB {m~/L d-OB (~fl.) 

~ T~S 013 .o c~d;L &3.0 (w-~t... 
' 

Note:----------------------------------------------------

RECALC.6 



LDC Report# 3842301 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April 19, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130410-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-027 -GW 460-13041 0-6 Water 03/27/17 
CFMW-011-GW 460-130410-7 Water 03/27/17 
CFMW-032-GW 460-13041 0-8 Water 03/27/17 
Trip Blank 460-13041 0-9 Water 03/27/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been .evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0°/o for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0o/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

4 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-130410-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-130410-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-130410-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 3842301 
SDG #: 460-130410-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date:__t__/i_Q)J 
Page:_L.of_i 

Reviewer: --r-1iif-
2nd Reviewer:-J:l!.IJ=-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 
-
2 -3 -4 

5 

6 

7 

lA 

I llalidatioo A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-027 -GW 

CFMW-011-GW 

CFMW-032-GW 

Trip Blank 

Notes· 

I I Comments 

At..6. 
~ 

A,/). #£ JU:>/) ~ I s-/30 f 2- /41 ~'ZO 
A 

I ' (_t/J' ~ z<.} 

b.. £. t<-\.-

tJ.D \. {b =- '-\ 
~ 
N d/S, 

~ VV:>/0 
1\J 

A 
6.. 
~ 

A 
~ 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-13041 0-6 

460-13041 0-7 

460-13041 0-8 

460-13041 0-9 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

L:\Roux Associates\Columbia Falls\38423D1W.wpd 1 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 82608 

and relative 

Was a con.tinuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF),:: 
0.05? 

Was a blank associated with 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com worksheet. 

Were all within QC limits? 

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a 

LevellY checklist_8260B_rev01.wpd 

Page:_lof~ 
Reviewer:. t2-

2nd Reviewer: 11/L' 



LOG#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 

D. Soil I Water. 

les of each matrix? 

Overall assessment of data was found to be 

Level IV checklist_8260B_rev01.wpd 

Page:_35f_'2-
Reviewer: ~2 

2nd Reviewer: /It 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
-- ------ -

I A. Chloromethane AA. T etrachloroethene AAA. 1 ,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. , Heptane 

D. Chloroethane DO. Chlorobenzene DOD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 
j 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 
! 

I 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 
I 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1 ,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1 , 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1 ,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1, 1,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene www. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1 ,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list.wpd 



LDC #: 3g Y ~3£) / 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: #~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 1 00 * (S/X) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 50/250 std) 

I CAL 3/12/2017 F 0.6453 

GCMS8 c 0.2639 

cc 1.3859 

JJJ 1.3367 

Where: 

Recalculated 

(RRF 50/250 std) 

0.6453 

0.2639 

1.3859 

1.3367 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.7396 0.7396 13.3 

0.2818 0.2818 13.4 

1.3706 1.3706 9.1 

1.3296 1.3296 8.8 

Recalculated 

%RSD 

13.3 

13.4 

9.1 

8.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

031217 8 



LDC#: ~%f~D) VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1 _of_1 _ 

Reviewer: FT 
2nd Reviewer: /k--A=-

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

-------~---------

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 
Cx = Concentration of compound,· 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standard\ (initial) CCC) CCC\ 

1 ee-y () 451? :, I ~')r7 r (1st internal standard) o.1?;>Gtlp o .. ~'-\lt:l o. ~L\:10 
~ (2nd internal standard) 0-vtJ\£ o .. ?}0~ o. -;loS' 
~ (3rd internal standard) \.?jOlt, \ ·-~ ~7 \·181 
-J..J.\ (4th intern~! , I· ~1,£., \· Lf~2. l-L\41---' 

2 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal 

4 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

Reported Recalculated 
%0 %0 

t4·q t'-t':S 
\0' ~ )0.7. 
cj,.; sJ;" 
~-<;" ti., 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCAL 41S.WPD 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: t4/ 
) 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane t;O.O 
1 ,2-Dichloroethane-d4 \ 
Toluene-dB ' Bromofluorobenzene l 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S ID ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1, 2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

S:J.-~ \05" 
5"-\., \\0 
~1'·~ ~~ 
SJ.c; tul 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

toS 0 
\\0 \ 
~ 

\"0\ ~/ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3% i/ (}..,3Pj VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:~ 

I 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: l~ 4-ll<a - '-\~ 1t-\ \ltJ 

I -, I cs lr I csn II I CSII csn I 
) I Percent Recovery II Percent Recovery II RPD ~~ 
LCSD LCS LCSD I Reported I Recalc. II Reported I Recalc. _][ Rep()f"t~d I Recalculated I 

1.1-Dichloroethene ?-0-0 "W·Q "l-1· \ ?..o'J \0 [., \ () "' LCzt \Ott 7- 1/ 

Trich loroethene ft.~ --").().~ ~, ~'1 f'02:> \03 ? 3 

Benzene ,_, .. \ 2.J.q \05 \Os- \OEJ \{)5 1- 7-
Toluene w.4 '2. \· 0 rov \OP' lo~ (0-s'" 3 -:3 

Chlorobenzene 0 
" "UJ·O -w.o \0 l7 \00 toO 0 

....ll..L 
loV 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 1 0. 0% 
of the recalculated results. 

LCSCALC. WPD 



LDC#: 3 ~y.1..3 p) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: 711( 
I 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 
~ Were all reported results recalculated and verified for all level IV samples? 

N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)(I.}(DF} Example: 
(A;.)(RRF)(V0 )(%S) 

Ji.tptJ- L(l../:4fl:7 c_c__, 
~ = Area of the characteristic ion (EICP) for the Sample 1.0. t.t..S 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

LQJo} I. = Amount of internal standard added in nanograms Cone.= 2.Co5"~2(} 
(ng) ~1ltl5S"" (I· ~lOlo) RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

7--0,4 ~aJv Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.WPD 



LDC Report# 3842302a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April19, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130410-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-027-GW 460-13041 0-6 Water 03/27/17 
CFMW-011-GW 460-13041 0-7 Water 03/27/17 
CFMW-032-GW 460-130410-8 Water 03/27/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (o/oRSD) were less than or equal to 20.0o/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0%> for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

03/30/17 4-Nitroaniline 22.0 All samples in SDG UJ (all non-detects) A 
(00:55) Pyrene 21.1 460-130410-1 UJ (all non-detects) 

03/30/17 lndeno(1 ,2,3-cd)pyrene 29.6 All samples in SDG NA -
(00:55) 460-130410-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration o/oD, data were qualified as estimated in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-130410-1 

I Sample I Compound I Flag I A or P 

CFMW-027 -GW 4-Nitroaniline UJ (all non-detects) A 
CFMW-011-GW Pyrene UJ (all non-detects) 
CFMW-032-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-130410-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-130410-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 38423D2a 
SDG #: 460-130410-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: tJ/(J/;J 
Page:-LotL 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-1 

-
2 
-

3 

4 

5 

6 

7 

IR 

I ~alidatico Ama 

Sample receipt/Technical holding_ times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-027 -GW 

CFMW-011-GW 

CFMW-032-GW 

I I 
AtA 

D. 
At~ o/o ~p 
~ 

~ 

~ 
~ 
N ~ 

A ~JO 
~ 
~ 

h. 
b 
A 

& 
ND =No compounds detected 
R = Rinsate 
FB = Field blank 

Notes· 

L:\Roux Associates\Columbia Falls\38423D2aW.wpd 1 

Ccmmeots 

A 'l-0, -

D = Duplicate 
TB = Trip blank 

(V 

EB = Equipment blank 

LabiD 

460-13041 0-6 

460-13041 0-7 

460-13041 0-8 

\'-~ t!:::: ~ 
C-ui!:= Po 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 8270 

Did the is? 

Were all percent relative standard deviations (%RSD) ~ 20% and relative response 
factors n method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
acc;eptan1ce criteria of> 0.990? 

Was a labo blank associated with in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation worksheet. 

Level IV Checklist_8270D_rev01.wpd 

Page: _Lot_~ 
Reviewer:~ 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be 

Level IV Checklist_8270D_rev01.wpd 

Page: .,.., of ~ 
Reviewer:~ 

2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
-------

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3, 3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-Dichlorobenzene DO. Acenaphthylene ODD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene ( 1 MDT) T1. 

I 

U. Hexachlorobutadiene UU. Phenanthrene UU U. Benzo(b )thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5 -Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene zzzz. Z1. 
I 

COMPNDL_SVOA long list.wpd 



LDC #: 3 K ~ :J. 3 I:JtYQ,., 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

( y· )LJ N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
..... "f/ ~-...N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

Yl N J.J/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 
~ 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

...... ;l;oltl ~-4 e-~ ~-,....o ouJ 
- oosS' =l-t "l-\· \ ' -r .jJJ ~,.(p ~ 

- --- '----------- -

CONCAL.wpd 

Page:~/ 
Reviewer: FT 

2nd Reviewer:~ 

Qualifications .., 

j..,/'M/A f NVl 
~ ~ J 

j1cL:t /A 'V 

I 

-- -- -



LDC#: 3lf~~3()d<{ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration·Calculation Verification 

Page: /of / 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

-

Calibration 

# Standard 10 Date Compound 

I CAL 3/22/2017 A 

GCMS4 s 
GG 

uu 
DOD 

Ill 

Where: 

Reported Recalculated 

(RRF10 std) (RRF10 std) 

1.7541 1.7541 

0.8427 0.8427 

1.2648 1.2648 

0.9899 0.9899 

0.9245 0.9245 

1.0808 1.0808 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

--

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.0032 2.0032 8.0 

0.9561 0.9561 12.1 

1.3931 1.3931 10.1 

1.1288 1.1288 6.9 

1.0588 1.0588 6.2 

1.0963 1.0963 6.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

8.0 

12.1 

10.1 

6.9 

6.2 

6.3 



LOC #: j~t"ol 3 t)c)~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

I Reported I Recalculated 

Standard 10 Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC} {CC) 

1 (!e.,\) 0 055'" 3}o1J\\7 ~ (1st IS) 2.ot77,-v \· ~\~ \·<i\~ 
~ (2nd IS) tJ ·~Slo \ t'-~q~ o.~n 

~-'a (3'd IS) l· ?4~\ \. r~4 \. \~~ 
UV\ (4th IS) \ ·l ~'6 o .9'bZ~ 0 :=-)82-3 
OVD (5th IS) \. oS13t6 (). q&\lD D .9~\~ 
:CI1 _L6th ISl \. 0~~-t, L t) ~o ( .. 040 

2 _[1s1JSl 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

_(_6th ISJ 

3 (1st. IS) 

(2nd IS) 

(3rdiS) 

(4th IS) 

(5tn IS) 

(6th IS) 

II Reported I Recalculated I 
II 

%0 

I 
%0 

I 
or-~~~ ~~ 
9 ·U 1·0 
'8-~ \\l·~ 
\?J-0 J3-0 
1-2 =t·~ 
_C_-~ _5~-v 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: 7!/ll 
I 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS = Surrogate Spiked 

SampleiD: ? 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-dS ~\? • () <K.t,o q).p ~ t:J 

2-Fiuorobiphenyl 1.~ 14 1~ 
Terphenyl-d14 1-tol, 17 17 
Phenol-dS ~,1l.J ?/~ 11i 
2-Fiuorophenol L\·\; llZ.. ~y 

2,4, 6-Tribromophenol \~ ,.,s- ~0 w ~ 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SampleiD: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-dS 

2-Fiuorobiphenyl 
- . 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SampleiD: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 



LDC #: f;/YJ..3 ~ol~ VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:___EI 

2nd Reviewer:~ 
./ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: L~/o L\=lob - Aunr11 

I I 
I I CS II . 1 esc II 

Compound ( I Percent Recove!1 II Percent Recove!1 II 
~~ 

Phenol 0 
N-Nitroso-di-n-propylamine 7-
4-Chloro-3-meth I henol 1 ? 

~c;;- ~~ 
_..... 

Acena hthene b 

Pentachloro henol g 1 9"" 
Pyrene ~3 <i>~ Sf~ 0 

1 cst1 esc I 
RPD I 

0 

1-

3 
s-
co 
D 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the .recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer:l/iZ 

I 

Ax 

As 

Is 

vo 

v, 
vt 
Df 

%S 

2.0 

# 

= 

= 

= 
= 

= 
= 
= 
= 

= 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Area of the characteristic ion (EICP) for the 
compound to be measured 

Area of the characteristic ion (EICP) for the specific 
internal standard 

Amount of internal standard added in nanograms (ng) 

Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

Volume of extract injected in microliters (ul) 

Volume of the concentrated extract in microliters (ul) 

Dilution Factor. 

Percent solids, applicable to soil and solid matrices 
only. 

Factor of 2 to account for GPC cleanup 

Sample ID Compound 

Example: 

Sample I.D. t..d.S t..\-tP~- L..\2-~ rbJl 

Cone. = (..., o O 7 '1 ':J ) ( <6 .0 } ( :1- ) ft l!i 0 t1 ) 

( 11 q t-\- ~ t0 "'> ) ( 1. oo ~ J1 ) l -vsv) 

Reported 
Concentration 

( } 

Calculated 
Concentration 

( } Qualification 

RECALC.wpd 



LDC Report# 38423D4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: April27, 2017 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130410-1 

Laboratory Sample 
Sample Identification Identification 

CFMW-E825-AQ 460-130410-1 
CFMW-019a-GWF 460-13041 0-2F 
CFMW-016a-GWF 460-13041 0-3F 
CFMW-053a-GWF 460-13041 0-4F 
CFMW-DUP9-GWF 460-13041 0-5F 
CFMW-027-GWF 460-13041 0-6F 
CFMW-011-GWF 460-13041 0-7F 
CFMW-032-GWF 460-13041 0-8F 
CFMW-016a-GWFMS 460-13041 0-3FMS 
CFMW-016a-GWFDUP 460-130410-3FDUP 

Samples appended with "F" were analyzed as dissolved 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\38423D4A_RA4.DOC 

Collection 
Matrix Date 
Water 03/27/17 
Water 03/27/17 
Water 03/27/17 
Water 03/27/17 
Water 03/27/17 
Water 03/27/17 
Water 03/27/17 
Water 03/27/17 
Water 03/27/17 
Water 03/27/17 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification s·ummary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB25-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB25-AQ 03/27/17 Calcium 699 ug/L CFMW-027 -GWF 
Nickel 4.6 ug/L 
Potassium 502 ug/L 
Sodium 1010 ug/L 
Zinc 28.5 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater (>5X 
blank contaminants) than the concentrations found in the associated field blanks with 
the following exceptions: 

4 
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Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-027-GWF Potassium 1110 ug/L 1110J+ ug/L 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-016a-GWFMS, no data were qualified for Barium, Calcium, Magnesium, and 
Sodium percent recoveries (0/oR) outside the QC limits since the parent sample results 
were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (o/oD) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFMW-019a-GWF and CFMW-DUP9-GWF were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ug/L) 

Analyte CFMW-019a-GWF CFMW-DUP9-GWF RPD (Limits) Flag AorP 

Aluminum 20.6 18.2U 12 (:s;30) - -

Arsenic 1.2 1.2 0 (:s;30) - -

Barium 42.5 42.6 0 (:s;30) - -

Calcium 30100 30300 1 (:s;30) - -

Iron 61.8 65.1 5 (:s;30) - -

Magnesium 11400 11600 2 (:s;30) - -

5 
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Concentration (ug/L) 

Analyte CFMW-019a-GWF CFMW-DUP9-GWF RPD (Limits) Flag A orP 

Manganese 221 225 2 (~30) - -

Nickel 1.7 1.4U 19 (~30) - -

Potassium 2770 2820 2 (~30) - -

Sodium 22200 22600 2 (~30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the .methods. No results were 
rejected in this SDG. 

Due to equipment blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-130410-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-130410-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-130410-1 

Modified Final 
Sample Analyte Concentration 

I CFMW-027 -GWF I Potassium I 1110J+ ug/L I 

7 
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LDC #: 38423D4a 
SDG #: 460-130410-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: 4 - ~b - ' 1 
Page:_( of_j_ 

Reviewer: M G 
2nd Reviewer: jllk 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatioo Ama I I Commeots 

I. Sample receipt/Technical holding times A 
II. ICP/MS Tune A 
Ill. Instrument Calibration A 
IV. ICP Interference Check Sample (ICS) Analysis A 
v. Laboratory Blanks A .c:. RL-

VI. Field Blanks sw £PJ::: I 

VII. Matrix Spike/Matrix Spike Duplicates A tv'\S 

VIII. Duplicate sample analysis 

IX. Serial Dilution 

X. Laboratory control samples 

XI. Field Duplicates 

XII. Internal Standard (ICP-MS) 

XIII. Sample Result Verification 

)(I\/ ()v,:>r::~ll A nf n:!:lt:!:l 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A 1)VP 

A 5t>! 

A LCS 
sw B~ 

A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Samples appende d . h F d d" I d Wit were analyze as 1sso ve . 

Client 10 

1 l CFMW-EB25-AQ 

2 ' 
CFMW-019a-GWF 

'3 ~ 
3 r CFMW-016a-GWF 

4 l CFMW-053a-GWF 

5 ~ CFMW-DUP9-GWF 

6 ). CFMW-027 -GWF 

7 ) CFMW-011-GWF 

8 l CFMW-032-GWF 

9 'l CFMW-016a-GWFMS 

10 ') CFMW-016a-GWFDUP 

11 

12 I rsw\ 
13 7 ('~\N~ 

1.4~ ?6w ?> (H '1) 

(Ba Cq M~, N<.t- Lfx ) 
v 

3 

i:f=fif D =a ... ;--
~~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-13041 0-1 

460-13041 0-2F 

460-13041 0-3F 

460-13041 0-4F 

460-13041 0-5F 

460-13041 0-6F 

460-13041 0-7F 

460-13041 0-8F 

460-13041 0-3FMS 

460-13041 0-3FDUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

I 

Notes: ____________________________________________________________________________________________________________________ __ 
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LDC#: 38L..(~3Dl-\a_ VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. ./ 
Cooler temperature criteria was met. J 
II. ICPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? ~ 
Were %RSD of isotopes in the tuning solution ~5%? ~ 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? J 
Were the proper number of standards used? .I 
Were all initial and continuing calibration verification %Rs within the 90-110% (80-
120% for mercury) QC limits? 

~ 

Were all initial calibration correlation coefficients> 0.995? / 
IV. Blanks 

Was a method blank associated with every sample in this SDG? J 
Was there contamination in the method blanks? If yes, please see the Blanks / validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? ./ 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this ./ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ~ 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
/ waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? ../ 

Was an LCS analvzedJLer extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET -SW _2014.wpd version 1.0 

NA 

Page:_l_of ;;2. 
Reviewer: __l:1G_ 

2nd Reviewer:~ 

Findings/Comments 



LDC #:_3_8_~_9_3_1) 4:a. VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis performed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> SOX the MDL / 
(ICP)/>1 OOX the MDUICP/MS)? 

Were all percent differences (%Ds) < 10%? / 
Was there evidence of negative interference? If yes, professional judgement will be / 
used to qualify the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. ./ 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. ./ 
XIII. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. ~ 

MET-SW_2014.wpd version 1.0 

NA 

~ 

Page:_2_ot :;2. 
Reviewer: M<!i" 

2nd Reviewer: rift/ 

Findings/Comments 



LDC #: '5 B l-{ pl. 3 1:> f..{ a. VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_\_of_L 
Reviewer:_tl.G_ 

2nd reviewer:~ 

All circled elements are applicable to each sample. 

~~rnnlt:l In M;~triY Tarcu~t "" ... _ • ., ...... I i~t IT4.1 \ 

l --=t 8 vJ AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe Pb Ma Mn Ho Ni K SA Ao Na Tl; V, Zn)Mo, B, Si, CN·, 

Q C..~, JO L ~~"AI, Sb, As, Ba Be Cd Ca Cr Co, Cu. Fe, Pb, Mg, Mn, Hg, N1, K, Se, A!:!, Na, Tl, V, Zii) Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb,As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg_, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn. Mo, B, Si, eN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg_, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni K, Se, AQ, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 

A ... ..,.,.,.,;., M13thnrl 

ICP AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP-MS w I(A'I, Sb, As, 8a, Be, Cd Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn)Hg{Ni, K, Se, Ag, Na, Tl, V, Zli) Mo, 8, Si, CN·, 

lr-J:'LI..ll. AI ~h AQ. Rl=l . RA Crl Cl=! r.r r.n C11 I=A Ph Mn Mn Hn 1\li I< ~"' An 1\1::::~ Tl \/ 7n 1\lln R q_· 1"'1\l· 

Comments: (Mercury by CV AA if performejj) 

ELEMENTS.4 
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LDC #: 3842304a 

METHOD: Trace Metals (EPA SW846 6020A/7470A) 
{Y) N N/A Were field blanks identified in this SDG? 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

O'J..J N/A Were target analytes detected in the field blanks? 
Blank units:__1!9LL Associated sample units:____!!9[1 
Sampling date: 3/27/17 Soil factor applied NA 
t-1e1a 01anK type: (circle one) t-1e1a tslanK 1 Klnsate I Other: (Es) Assoclatea ~amp1es: 0 

Analyte Blank ID Sample Identification 

;tl~= ··?'<·.~ @:y, 1 Action 6 ll';; 1;1 11;, Level 

Ca 699 6990 

Ni 4.6 46.0 

K 502 5020 111 OJ+ 

Na 1010 10100 

Zn 28.5 285 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

I 
I 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\38423D4ab.wpd 
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Reviewer:~ 
2nd Reviewer:~ 



LDC#: 38423D4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 6020A/7470A) 

Concentration (ug/L) 

Analyte 2 5 

Aluminum 20.6 18.2U 

Arsenic 1.2 1.2 

Barium 42.5 42.6 

Calcium 30100 30300 

Iron 61.8 65.1 

Magnesium 11400 11600 

Manganese 221 225 

Nickel 1.7 1.4U 

Potassium 2770 2820 

Sodium 22200 22600 

V:\FIELD DUPLICATES\FD_morgan~c\38423D4a.WPD 

Page:_\_of_\_ 
Reviewer: M& 

2nd Reviewer:~ 

Qualification 
RPD (Parent Only) 
(!>30) 

12 

0 

0 

1 

5 

2 

2 

19 

2 

2 
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LDC #: '38 L.( ~ 31) L\ <:4 VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

1~3(o 

:rev 
l3~o 

rev 

lt:;,t)-T 

Cc-Vto 
(~t).., 

CC\1~ 

Where, Found = concentration {in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalcul a ted 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) A\ L..{ 03.17'6 400 10 I 
CVAA (Initial calibration) Htj. L-{. 99~ -r s.oo 100 

v 
ICP (Continuing calibration) 

ICP/MS (Continuing calibration) MVl 4CfL.f. ~(0 '5"00 9q 
CVAA (Continuing calibration) H~ 5". 0~9 1 5'.00 I o l 

"' 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eeecded 

%R 

, or 

100 

'19 
l 01 

I 

Page:_j_ot_L 

Reviewer: MG 
2nd Reviewer: ~ 

Acceptable 
(YIN) 

y' 

~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 
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LDC #: 38 l-{ :2. 31) 1..\ at VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_j_ot_f_ 

Heviewer:_ru_ 
2nd Reviewer:~ 

Percent recoveries (%R) for all ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R = Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

Sample 10 

l~L(~ 

-res A'S 
', -5'~ 

L...CS 
I~'\~ 

I Cf 
ltJ't"7 / \~Ll'i 

(0 
l(GJ.t1/ f4"(q 

3 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I 0 I SDR (units) 
Type of Analysis Element (units) 

ICP interference check A<} ~or;.o (M!JfL) ;;oo fq~/y 
..., 

Laboratory control sample Se II . ~ J. ~~ly 10 .. 0 (#~ {~ 
Matrix spike (SSR-SR) 

0d!L) CL.{ ~ l' ~ l (Md/S ~0. 0 

Duplicate BC( d-h ~ .. 1 ~atY ~~1. 'i ~o~~ 
. ICP serial dilution Cq 6' (o l (o 9 (#Ad /k) tJ( L.{ 30 (!A0 ~~ 

I eecalc11lated I 
I %R/RP0/%0 I 

/0~ 

J l ~ 

I l o 

;;2. 

l' ~ 

... ... 
Acceptable 

%R/RP0/%0 (Y/N) 

/0':1 y' 

I I~ 

ll 0 

~ 

I • d. ~v 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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LDc #: 3 B Lf ~ 3'"D L( a VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_l_of_l_ 
Reviewer: ___l1_G 

2nd reviewer:....J~~~-

~ ase see qualifications below for all questions answered 11N11
• Not applicable questions are identified as "N/A". 

Y N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

Y. N N/A Are all detection limits below the CRDL? 

..J-1.- \ N ; 
Detected analyte results for ---~-...1------------- were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Dil 

# 

I 

l 

3 

Lf 

-
~ 

~ 

{ 

s 

(RD)(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

SampleiD 

r 

~ 

3 

Lf 

t) 

(c 

-r 

8 

Analyte 

~\ 

As 

v< 

5b 

fe 

Co 

Mq, 
CJ 

Cvt 

Recalculation: 

Q. 0'50 '-

Reported Calculated 
Concenr.ation Conc~t"tion Acceptable 

().(~ L-) (fit L..) (YIN) 

l.f.Co Lf.Co y' 

l . ?. 
'· ?-

B'1&. S9~ 

1.3 (.3 

b r;, 1 ~~.I 

d· ~ ~.5 

18 ooo teooo 

~.(o &.f.o '~ 

Note: __ W'e: __ rr_Ltt_a_ot __ (_L_l '"1_o_A_i;__S'_N_·L>_. _.f_o_r_a._t_l _~_t<_Wl--L-p_\e._s ___________ _ 

RECALC.4SW 



LDC Report# 3842306 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

May 3, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-13041 0-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB25-AQ 460-130410-1 Water 03/27/17 
CFMW-019a-GW 460-13041 0-2 Water 03/27/17 
CFMW-016a-GW 460-13041 0-3 Water 03/27/17 
CFMW-053a-GW 460-13041 0-4 Water 03/27/17 
CFMW-DUP9-GW 460-13041 0-5 Water 03/27/17 
CFMW-027-GW 460-13041 0-6 Water 03/27/17 
CFMW-011-GW 460-13041 0-7 Water 03/27/17 
CFMW-032-GW 460-13041 0-8 Water 03/27/17 
CFMW-016a-GWMS 460-13041 0-3MS Water 03/27/17 
CFMW-016a-GWMSD 460-13041 0-3MSD Water 03/27/17 
CFMW-016a-GWDUP 460-13041 0-3DUP Water 03/27/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard .Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Free Cyanide by EPA SW 846 Method 9016 
Total Cyanide by EPA Method 335.4 
Hard ness by Standard Method 2340C 
Nitrite/Nitrate as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA SW 846 Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

Lab. Associated 
Date Reference/ID Analyte %R (Limits) Samples Flag AorP 

03/28/17 CCV (15:11) Orthophosphate as P 128 (90-11 0) All samples in SDG NA -
460-1304710-1 

03/28/17 CCV(18:44) Orthophosphate as P 126 (90-110) All samples in SDG NA -
460-1304710-1 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB25-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB25-AQ 03/27/17 Alkalinity 5200 ug/L CFMW-027 -GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater (>5X 
blank contaminants) than the concentrations found in the associated field blanks with 
the following exceptions: 

4 
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VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-016a-GWMS/MSD Chloride 122 (90-110) 127(90-110) J+ (all detects) A 
(CFMW-EB25-AQ 
CFMW-019a-GW 
CFMW-016a-GW 
CFMW-DUP9-GW 
CFMW-027 -GW 
CFMW-011-GW 
CFMW-032-GW) 

CFMW-016a-GWMS/MSD Fluoride 113 (90-11 0) - J+ (all detects) A 
(CFMW-019a-GW 
CFMW-016a-GW 
CFMW-053a-GW 
CFMW-DUP9-GW 
CFMW-027 -GW 
CFMW-011-GW 
CFMW-032-GW) 

CFMW-016a-GWMS/MSD Fluoride 113(90-110) - NA -
(CFMW-EB25-AQ) 

CFMW-016a-GWMS/MSD Sulfate 136 (90-11 0) 136 (90-11 0) J+ (all detects) A 
(CFMW-019a-GW 
CFMW-016a-GW 
CFMW-053a-GW 
CFMW-DUP9-GW 
CFMW-011-GW 
CFMW-032-GW) 

CFMW-016a-GWMS/MSD Sulfate 136 (90-11 0) 136 (90-11 0) NA -
(CFMW-EB25-AQ) 

CFMW-016a-GWMS/MSD Orthophosphate as P 133 (90-11 0) 136 (90-110) NA -
(All samples in SDG 460-130410-1) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

5 
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DUPID RPD 
(Associated Samples) Analyte (Limits) Flag AorP 

CFMW-0 16a-GWDUP Total suspended solids 11 (S5) J (all detects) A 
(CFMW-019a-GW 
CFMW-016a-GW 
CFMW-053a-GW 
CFMW-DUP9-GW 
CFMW-027 -GW 
CFMW-011-GW 
CFMW-032-GW) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag AorP 

LCS/LCSD Orthophosphate as P 132 (90-11 0) 134 (90-11 0) NA -
(All samples in SDG 
460-130410-1) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Standard reference material (SRM) samples were analyzed as required by the method. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-019a-GW and CFMW-DUP9-GW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFMW-019a-GW CFMW-DUP9-GW RPD (Limits) Flag A orP 

Alkalinity 182000 ug/L 190000 ug/L 4 (S30) - -

Chloride 1180 ug/L 1740 ug/L 38 (S30) J (all detects) A 

Fluoride 214 ug/L 201 ug/L 6 (S30) - -

Hardness 164000 ug/L 156000 ug/L 5 (S30) - -

Sulfate 6680 ug/L 6730 ug/L 1 (S30) - -

Total dissolved solids 199 mg/L 180 mg/L 10 (S30) - -

6 
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Concentration 

Analyte CFMW-019a-GW CFMW-DUP9-GW RPD (Limits) Flag A orP 

Total suspended solids 95.2 mg/L 172 mg/L 57 (S30) J (all detects) A 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, DUP RPD, and field duplicate RPD, data were qualified as 
estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-130410-1 

I Sample I Anal~te I Flag I AorP I Reason 

CFMW-EB25-AQ Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-019a-GW duplicate (%R) 
CFMW-016a-GW 
CFMW-DUP9-GW 
CFMW-027 -GW 
CFMW-011-GW 
CFMW-032-GW 

CFMW-019a-GW Fluoride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-016a-GW duplicate (%R) 
CFMW-053a-GW 
CFMW-DUP9-GW 
CFMW-027 -GW 
CFMW-01 ~ -GW 
CFMW-032-GW 

CFMW-019a-GW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
CFMW-016a-GW duplicate (%R) 
CFMW-053a-GW 
CFMW-DUP9-GW 
CFMW-011-GW 
CFMW-032-GW 

CFMW-019a-GW Total suspended solids J (all detects) A Duplicate sample analysis 
CFMW-016a-GW (RPD) 
CFMW-053a-GW 
CFMW-DUP9-GW 
CFMW-027 -GW 
CFMW-011-GW 
CFMW-032-GW 

CFMW-019a-GW Chloride J (all detects) A Field duplicates (RPD) 
CFMW-DUP9-GW Total suspended solids J (all detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-130410-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-130410-1 

No Sample Data Qualified in this SDG 
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LDC #: 3842306 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-130410-1 Level IV 
Laboratory: Test America. Inc. 

Date: '-1- ~G- r7 
Page:_j_of_l_ 

Reviewer:--1/)..flz_ 
2nd Reviewer:~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Free Cyanide (EPA SW846 Method 9016). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N 
(EPA Method 353.2). Orthophosphate-P (EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatioo A[ea 

I. Sample receipUTechnical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

)(I ()""'r~ll nf rl~t~ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1,;; 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB25-AQ 

CFMW-019a-GW 

CFMW-016a-GW 

CFMW-053a-GW 

CFMW-DUP9-GW 

CFMW-027 -GW 

CFMW-011-GW 

CFMW-032-GW 

CFMW-016a-GWMS 

CFMW-016a-GWMSD 

CFMW-016a-GWDUP 

fBWI 
rsw~ 

I I Comments 

A 
A 

sw 
A 

sw ..,.,.(;-
J:;. - I 

Sw MS/MSb 
sw 'DUF 

C)w LC S/LCSD/S ~"1 

sw 4?-~.; l) ;::.-- d- ;- 5" 
A ~14 

A 
ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-13041 0-1 

460-13041 0-2 

460-13041 0-3 

460-13041 0-4 

460-13041 0-5 

460-13041 0-6 

460-13041 0-7 

460-13041 0-8 

460-·13041 0-3MS 

460-13041 0-3MSD 

460-13041 0-3DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

Water 03/27/17 

I 

Notes: ______________________________________________________________________________________________________________________________________________________________________ ___ 

L:\Roux Associates\Columbia Falls\38423D6W.wpd 1 



VALIDATION FINDINGS CHECKLIST 

M th d I e 0 : norganrcs (EPA M th d seect>v<ZY) e 0 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. if 
Cooler temperature criteria was met. ~ 

II. Calibration 

Were all instruments calibrated daily, each set-up time? J 
Were the pfoper number of standards used? / 
Were all initial calibration correlation coefficients> 0.995? ~ 
Were all initial and continuing calibration verification %Rs within the 90-11 0% QC ~ limits? 

Were titrant checks performed as required? (level IV only) v' 
Were balance checks performed as required? (level IV only) V' 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? ~ 

Was there contamination in the method blanks? If yes, please see the Blanks ..; 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this / SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for ./ waters and ~ 35% for soil samples? A control limit of.:;: CRDl(~ 2X CRDl for soil) 
was used for samples that were~ 5X the CRDl, including when only one of the 
duplicate sample values were < 5X the CRDl. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? ~ 

Was an lCS analvzed oer extraction batch? ../ 
Were the lCS percent recoveries (%R) and relative percent difference (RPD) / within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? / 
Were the performance evaluation (PE) samples within the acceptance limits? ../ 

WETC-EPA_2010.wpd version 1.0 

Page: j_ of ;;1 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC #:_3_e_J1_a_3_D_ (o VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable v to level IV validation? 

Were detection limits < RL? t/ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. ~ 

Target analytes were detected in the field duplicates. v 
X. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. J 

WETC-EPA_2010.wpd version 1.0 

NA 

Page:_2ot d 
Reviewer: MG 

2nd Reviewer: tfC: 

Fi ndings!Comments 



LDC #: 3 8 4 d- '31) ~ VALIDATION FINDINGS WORKSHEET Page:_\ of_\_ 
Reviewer: ~G 

2nd reviewer: /1 'Vf... 
Sample Specific Analysis Reference 

---
All circled methods are applicable to each sample. 

.... " ID M~triY I ~arameter I 
I w pH TDS~O(NO~TKN TOC CR6

+ CI04~ 
;),'-{.~ pH ~0/NO)§Q}~~TKN TOC CR6

+ ClOd~_@ -
~ "~8 I pH lfDSXCJlFXNOfNO')[Q)~~TKN TOC CR6

+ CI040-~ (~~ 
QC, Cf 10 ' . pH TDS CCLtFTho/NO~ ALK (C'N){NHJ TKN TOC CR6

+ CI04 
(!..-ee 

C.N..,... 

1 I l 'II~ pH~N03 NO.,~cN· NH::~ TKN TOC CR6
+ Cl04~~s}) -

pH TDS Cl F NO::~ NO? SOd P04 ALK CN· NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO., S04 POd ALK CN· NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO? SOd POd ALK eN- NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 N02 S04 P04 ALK eN· NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO., SOd POd ALK CN· NH::~ TKN TOC CR6
+ CIO_A 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NH::~ TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO., S04 POd ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NH::~ TKN TOG CR6
+ CI04 

pH TDS Cl F NO::~ NO., S04 POd ALK eN- NH::~ TKN TOG CR6
+ CI04 

pH TDS Cl F NQ3_ NO? SOd P04 ALK CN· NH3 TKN TOG CR6
+ ClOd 

pH TDS Cl F NO::~ NO., S04 P04 ALK eN· NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO? SOd P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO., S04 P04 ALK eN- NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO., SOd POd ALK CN· NH::~ TKN TOC CR6
+ ClOd 

pH TDS Cl F NO::~ N02 S04_ P04 ALK eN- NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F NO::~ NO., S04 P04 ALK CN- NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK eN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO? SOd POd ALK eN· NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO? S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cf F NO::~ NO., SOd POd ALK eN- NH::~ TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO? S04 P04 ALK eN· NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO., SOd POd ALK eN· NH::~ TKN TOC CR6
+ CI04 

nH TDS r.1 F NO. Nn. SO P() AI K r.N- .NH. _TKN TQC .r.R6+ r.1n 

Comments: ____________________________________ _ 

METHODS.6 

· .. 



LDC#: '3 8 L-f ~31)0 

METHOD: lnorganics, EPA Method ~ee cover 

VALIDATION FINDINGS WORKSHEET 
Calibration 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
~ N/A Were allmtttal and conttnUJng cahbratton venftcatton percent recovenes (%R) wtthtn the controlltmtts of 90-110%? 

...t.J N/A Are all correlation coefficients .=:0.995? 
LEVEL IV/0 ONLY: 

Page:_l of_l_ 
Reviewer: A-./\ G 

2nd Reviewe~ 

- N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recaluculation Worksheet for recalulations. 
N N/A Was a balance check conducted prior to the TDS analysis.? 

:V}'l N/A Was the titrant normality checked? 

'it n.:.+o ,.. . · 1n A.n~lv+o 0/,.R - "" •r. . 

I 3-~8. \1 CG \/ (' 5': \ \ l ro -'i- f 1~8 (~0-l\0) ~ ( l T-t- t:le..1sLP {till N.b~) 
I \ j 1 

~ 3-c;ta~ '' CCV (1€>~'-lc..{) POa.t. _E_ 12:_ fo { ~ ) J, .1t 1 _Jt_ _) 

Comments:----------------------------------------------------------------------------------------------------------------------

CAL.6 

.:-:. . 



LDC #: 3842306 

METHOD: lnorganics, EPA Method See Cover 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Blank units:__!!Q{L Associated sample units:__!!Q{L 
Sampling date: 3/27/17 Soil factor applied NA 
Field blank tvpe: (circle one) Field Blank I Rinsate I Other: (§8) Associated Samples: 6 (>1 Ox) 

Blank 10 I Action Limit Sample Identification 

No Qual. 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\3842306. wpd 

Page:_j_of_l_ 

Reviewer: 1"1 & 
2nd Reviewer: 0-L.____ 



LDC #: '384 d3V b VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: lnorganics, EPA Method S'ee.. C o\le~~" 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_Lof_l_ 
Reviewer: M G-

2nd Reviewer:~ 

~ N/A Was a matrix spike analyzed for each matrix in this SDG? 
YalDNtA Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
®N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
(£1EL IV ONLY: 
'L N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
-ll •• ,. , ......... 1n M,.triY An!:>lvt,. 0/ 0/ '"'· ~Pn fl imi~\ & ..... "' 

,., 

\ C}/10 W~ter C\ 1 Ota ( cto .. tto' 1 a 7 (<=to -no' I~?>. 5 _.g J"+ck;rs I A ( a ll ~et s ) 
F 113 ( all ( J.ets ; V) d 4 B ) 

SD_y f3b _) '?" { ~~'5' l_,e ( k-ts : "' a. ~sr. 7 e ) 
~~~ .~ PO'i-f> 1"3'3 ( ~ v ) 1~' ( I; ' a. ( \ ll (a\\ N.D.) 

Comments: ______________________________________________________________________________________________________________ __ 

MSD.6 

;~--- ~- -"'--:-:¥:·~ ~· -~~~7-~·--=~~~~,.y~~'$·:-:r~·'c:.-:~>"-:''-''·""·-~· .. . -..... .., ••• --.· .... ·-·~.~ ... .,.~\'-';~~~\'.r.;:"<"" .... ~"~. ~-. 



LDC #: '; 8l-{ tt 3 1)(o 

METHOD: lnorganics, Method See C oVeV" 

VALIDATION FINDINGS WORKSHEET 
Duplicate Analvsis 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~~..:..;:N::.:../A~ Was a duplicate sample analyzed for each matrix in this SDG? 

Page:_j_of_L 

Reviewer: MG 
2nd Reviewer:~ 

Y N N/A Were all duplicate sample relative percent differences (RPD).::: 20% for water and.::: 35% for soil samples(_::: 10% for Method 300.0)? If no, see qualification 
below. A control limit of ±CRDL (±2X CRDL for soil) was used for samples that were :5:5X the CRDL, including when only one of the duplicate sample values 
were :5:5X the CRDL. If field blanks were used for laboratory duplicates, see overall assessment. 

• C."' ••••• w • -•-
0 - -•"_"_., __ 1 _. __ .,_ ----~::: .. --~- o --- ---. -· I W I '---·--·-'-1-1 I W W -· 1'-'-"1 ·-- .. 1-1 I ---·-...... 1-l!o.l'-'1 1"-'4 

I ~ I Date I D11glicate ID lw::"~ I.;~~~ I 1 t2'(~i~)l I 
Associated Sam~les 

I 
Q11alificaticos 

I l l Ol-48 :J(U'SIA (t1ll ~e~sl 

Comments: ____________________________________________________________________________________________________________________ __ 

DUP.6 

. :. · .. : ; ·~:. :; ~:·; .. ~);: 



LDC #: 38t..( ~31)(o 

METHOD: lnorganics, Method See co ve.\1"" 

VALIDATION FINDINGS WORKSHEET 
laboratory Control Samples (LCS) 

Please see qualifications below for all questions answered "N••. Not applicable questions are identified as "N/A". 
N N/A Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 

Y ® N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 
N)VEL IV ONLY: 
~N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

LCS LCSD RPD 
It 1 ~~11 ~~n tn M::atriY An::alvtA 0/..R IIi mit~\ 0/_J::!' llirni+.,\ /li ..... it .. \ ... 

( Lc~/L..CSt> wa.te.r Po'i- P 13 d.. _(9o- \\o) 1'34 (q0-\\0) all 

..... 

Page:_(_otj_ 
. Reviewer: M (,.-

2nd Reviewer:/~ 

. ., . 

:r +ole.-"" s If' c~ \\.N:v} 
, 

Comments: __________________________________________________________________________________________________________________ _ 

LCSD.wpd 

. ~~~~--;:: ;~ ·.< ~ '.. .';., · . .. •:... ·· .. ·:_ . . ·.:.· :.:-.~~~~j 



LDC#: 3842306 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (ug/L) 

Analyte 2 5 RPD (~30) 

Alkalinity 182000 190000 4 

Chloride 1180 1740 38 

Fluoride 214 201 6 

Hardness 164000 156000 5 

Sulfate 6680 6730 1 

TDS (mg/L) 199 180 10 

TSS (mg/L) 95.2 172 57 

V:\FIELD DUPLICATES\FD_inorganic\3842306.WPD 

Page:_l_of_\_ 
Reviewer: MG= 

2nd Reviewer: f1t(_ 

Qualification 
(Parent only) 

J/UJ/A 
(all dets) 

J/UJ/A 
(all dets) 



~ 

LDC#: 39L{ d31)~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method See cove.r 

The correlation coefficient (r) for the calibration of C \ was recalculated. Calibration date: 3 -7- I 1 
An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

-C OV\C, A v--e(A. 
Analyte Standard ID Found (units) True (units) ror%R 

Blank - -
Standard 1 0.\ d.. b_l~ 7G88 

0."?,0 ( ' JL{(l( Standard 2 

r.so ( ' fOG)L(So 
~l 

Standard 3 f~=:-0 .. 998?. 
3.00 J ) ;t.fJ~ti<t Standard 4 

Standard 5 L{ .. 1)0 ( ' ) 3b3~03 

(o • 0 0 ( ~~ ' Standard 6 J Lt 1 t.{ ~"; \ 

Standard 7 - -
\fo\0 

(,/~ I ' 00 (W\3/L) ND3(NOa· N CC.Vl (. 0 ()\ (0~ 

\?yc.t'1 

;). o~ ~o~~ ;) . 00 (md(~ N 1--\?,· N ccvl JO~ 

To+A \ 
(4~~ 

0.19(, (~/L~ 0 . ifOo (V\'\~ k.) 96 CN CC\/4 

.... -' 

ror%R 

v '= 0, 4990 

l Od-

roa 
V'\'0 t 

~e..ro.,..te-~ 

Page:_f_of_1_ 

Reviewer:~ 
2nd Reviewe~ 

Acceptable 
(YIN) 

'( 

'II 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. ~ 

CALCLC.6 

... , .. ;~ 

; 

1 

l 
I 

l ,, .. :.;.:t.i 



LDC #: ? B L{ ;1 31) (o 

METHOD: lnorganics, Method See CPve.,.-

. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_Lof \ 
Reviewer: Me; 

2nd Reviewer:44 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR {spiked sample result)- SR {sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-01 x 1 00 Where, 
(S+D)/2 

---------------------- --

SampleiD Type of Analysis 

l~'?»O 
Laboratory control sample 

SRM 
~05L.f 

Matrix spike sample 

9 
l ct ~"/~ l'3(o Duplicate sample 

t \ 

S= 
o.= 

Original sample concentration 
Duplicate sample concentration 

--- ----~--------

Found IS True/ D 
Element (units) (units) 

\~at~ cP-ot._) 
H~J'J V\e.S.s ~SoOOo d-SOOQO 

(SSR-SR) 

PD4 -~ 3~;13 (~/L-' J. 5' 00 (P(J/ L; 

~dfL.) (fo<d/~ 
AliA ~~t90 d-3~ SO<o 

I 
II I 

eecalculated eeeoded 

I Acceptable 
%R/RPD %R/RPD (YIN) 

/DO.O 1 oo, o '( 

133 1'33 

0.9 0.9 
~~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0.0% of the recalculated results. 

TOTCLC.6 

· .. ::'~. : .:_-.. ·: :. :. ~ . 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method _~_e_e._c_o_v_e._v--__ _ 

Page: _Lot_\_ 
Reviewer: rl\(f 

2nd reviewer:~ 
I 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as 11N/A". 
~.:...:........:N..:.:.:/A'""'" Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for 1F ~ 1 F V'ee C Y t::\vr; Je reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = l \'\ ~"\ : 4t 1 V 41
·( = 3. """ I Recalculation: 

y::'W'IX+.b .(';V'AI Vo\::'/.~.,..,1 · 

""'~ Lt 9 ;;~."' _ · ( 4"1.:1.~ ( o ,Jbo)- r. to7] x r. 3 ... , .u'l /. 
b = _ I . I o7 r vee C N = - '3 3 . b 7 Lf () ._ 

"3 . 0 ~l 

Reported Calculated 
ConcenYaation Concen,ation Acceptable 

# Sample 10 Analyte ""~ L-) c.AA~ '-) (YIN) 

C\ 
.., 

y' l I '\7 t \7 

'l ? ISS 9;. d- (~!._\ 9 ~. d- (~Ia..~ 

"3 3 lot~>.\ C N d.\ (;ld 

L{ LJ NH3~N L.\lfY 444 

L;; ~ Tl)S 180 \~ IL..' 180 ~~~~ 

b b FY""ee. CN 33.7 ~3.7 

1 7 NO~jNO~-N d~ \0 ;)(o\0 

e ~ H A,..JV\ess 3d4000 ';;I L.( ooo 
J, A l \<.~ 'i V\ : + v 6~'1000 6'31../000 'v I 

Note: ___ W'_rL_~ ""'_o_ol __ cr_o_~_'=> ___ A __ : s __ N_·"D_._____;.f_v_..r_a._t_l _s_~_""'_f,_l.e_s _______ _ 

RECALC.6 



LDC Report# 38423E 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April19, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130620-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-014-GW 460-130620-1 Water 03/29/17 
CFMW-015-GW 460-130620-2 Water 03/29/17 
CFMW-019-GW 460-130620-3 Water 03/29/17 
CFMW-021-GW 460-130620-4 Water 03/29/17 
Trip Blank 460-130620-5 Water 03/29/17 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\38423E1_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\38423E1_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0°/o for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2

) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within . validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (o/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

04/02/17 Chloroethane 27.3 All samples in SDG NA -
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 20.1 460-130620-1 
Methyl acetate 26.3 
Cyclohexane 21.2 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-130620-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-130620-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-130620-1 

No Sample Data Qualified in this SDG 

7 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\38423E1_RA4.DOC 



LDC #: 38423E1 
SDG #: 460-130620-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: '/ /1~/17 
Page:_L_of__j 

Reviewer:--.-nrtP 
2nd Reviewer:-flL--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico Ama 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 

-1 -2 

3t 

.r\ 
....... 

5 

6 

7 

8 

lo 

N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFMW-014-GW 

CFMW-015-GW 

CFMW-019-GW 

CFMW-021-GW 

Trip Blank 

Notes: 

I I Ccmmeots 

AI~ 

6 
br.,t.._ (I (v ~ 

.,_ \-s-l~o (P" \GV ~ "2Q -
~vJ I \ cvv t:: Z,L) 

A 
~0 j\Q -=-~ 
b. 

tJ C1-? 
A L-~ Jo 
rJ 
A 

~ 

A 

A 
~ 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

II 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130620-1 

460-130620-2 

460-130620-3 

460-130620-4 

460-130620-5 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/29/17 

Water 03/29/17 

Water 03/29/17 

Water 03/29/17 

Water 03/29/17 

II 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

Were all percent relative standard deviations (%RSO) and relative response factors 
within method criteria for all CCCs and SPCCs? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
ce criteria of> 0.990? 

and relative 

Was a con,tinuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ::: 20% and relative response factors (RRF) ~ 
0.05? 

le in this SOG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation co worksheet. 

Level IV checklist_8260B_rev01.wpd 

Page: _Lot_"). 
Reviewer:~ 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 

D. Soil I Water. 

of each matrix? 

Overall assessment of data was found to be 

Level IV checklist_8260B_rev01.wpd 

Page: ~f "},.
Reviewer:~ 

2nd Reviewer:~ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
A. Chloromethane AA. T etrachloroethene AAA. 1 ,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1 . • Heptane 

D. Chloroethane DO. Chlorobenzene DOD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

i F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 A-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1 , 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorooenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. o-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1, 1,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene wvv. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1 ,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

I 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 
I 

COMPNDL_VOA_Long list.wpd 



LOC#: 3.K~t;.3F j 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

B lificat" below for all t" 
......... 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

d "N". Not licabl t" ·dentified as "N/A" 

JVr>J /N/A VVt;lt; f.Jtll,.;t;lll Ullltltlll,.;t;~ ~ 70U) diiU ltldliVt lt~f.JUIJ~t; ldi,.;LUI~ ~r;.r;.r) Wlllllll lllt::LIIUU l,.;llltlld lUI cill vvv Sana \:>t"'vv S ( 

Y/N N/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 
'-"' 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

-+ tJ. ~hi d<W- c£ 0 21,3 ~\) 

1- \B~B T\T 7(), l 
I 

t ~5\6\lst R(.a .. _3 \ 
71~'7 "2\ .. ~ v 

CONCAL.wpd 

Page:~f~ 
Reviewer:--'-FT-=-----

2nd Reviewer:~ 

Qualifications 

jt tLiX lA ~~ 
-~-"' 

\ '-, ., 

JJ 



LDC#: ~k'l~ 6~:-/ 

METHOD: GCMS 8260 8 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ ~f----~ 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 50/250 std) 

I CAL 3/12/2017 F 0.6453 

GCMS8 c 0.2639 

cc 1.3859 

JJJ 1.3367 

Where: 

Recalculated 

(RRF 50/250 std) 

0.6453 

0.2639 

1.3859 

1.3367 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.7396 0.7396 13.3 

0.2818 0.2818 13.4 

1.3706 1.3706 9.1 

1.3296 1.3296 8.8 

Recalculated 

%RSD 

13.3 

13.4 

9.1 

8.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

031217 8 

I 



LDC#: !j8~&J.3 s-; VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1 _of_1_ 

Reviewer:~ 

2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 
Cx =Concentration of compound,-

Calibration 
# Standard ID Date Comoound (Reference internal Standard\ 

1 ~ 1~~~ 4\?.-)\7 tc:: (1st internal standard) 

ct (2nd internal standard) 

~ (3rd internal standard) 

~j (4th intP.rn~l 

2 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th intP.rn::!l -" 

4 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

----

Reported Recalculated 
Average RRF RRF RRF 

(initiall (CC) (CC\ 

o.1~le 1J.1J\:J, B alt\~ 
o -~\CO '(), 3?:, 2 !(; o.~,1~ 

\. -o1otp t~'-tg 1 \~1_'8) 

~· ?'2~ lP I· ~~li \~ 'f_q lP 

Reported Recalculated 
%0 %0 

o,tf o.t 
,~, \ f£, J 
f/:..D ~.o 
{(.~ ~~ v' 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCAL 41S.WPD 



LDC #: 3K f~ 3 t:-) VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer:_-:-~~t,-:~T-. _ 
2nd reviewer:---4/-~.!:...~--

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane S'J·O 
1 ,2-Dichloroethane-d4 I 
Toluene-dB 

I 

Bromofluorobenzene ~ 

I ID Sampe 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC. WPD 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

?'3·~ Lo1 

~-£, 1o0\ 
L(1.~ CJll 
G'\~~ 1o? 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

\'01 tJ 

lo4 ' G{k, ' 
~~ J; 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 3gf~3c/ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:___E[ 
2nd Reviewer: /~~ 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSG/SA 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: \,&;>/Q L\ ~ 0 ._ l\ ~ #J4s-

I Spiked sample I 1 cs -II 1 csn II 1 cst1 csn I 
Co~:nt~ I Percent Recovery II Percent Recovery II RPD II 

LCSD LCS LCSD I Reported I Recalc. II Reported I Recalc. II Reported I Recalculated I 

1.1-Dichloroethene ").O,Q -u:;. 0 ~"] .\ _21. l \\0 no \0~ \tJS b 5' 

Trichloroethane ~~+ l<J,~ \0'2.- lo~ lo' \0 l 0 0 

Benzene 'la·1 ?--\.? \O ?J lt13 IO/ lo/ ""? , 
Toluene ~·1 UJ .. {p \0~ \v4 \0 ~ l-tJ? \ 

ro~ Chlorobenzene _!i \ Jl 1"·7 -2o.~ lOt- ,6 100 4-

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: 2>2) 'fd3J;:' / VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: f?{J? 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 
---"---r-..;...;N;;....;./A-=- Were all reported results recalculated and verified for all level IV samples? 
----':o'-:....:,_..;...;N;.;..;./A-'- Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AWsHDF} Example: 
(A;s)(RRF)(V0)(%S) 

3 AA Ax = Area of the characteristic ion (EICP) for the Sample I.D. I 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone. = ( {1 d- OJ } ( 'i1J · 0 } Is = Amount of internal standard added in nanograms 
(ng) ~ >!-"f'80">"") t 0· 3185) RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) 
or grams {g). o.5LJ lAo- \ L-Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.WPD 



LDC Report# 38423E2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April20, 2017 

Sem ivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130620-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-014-GW 460-130620-1 Water 03/29/17 
CFMW-015-GW 460-130620-2 Water 03/29/17 
CFMW-019-GW 460-130620-3 Water 03/29/17 
CFMW-021-GW 460-130620-4 Water 03/29/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November ·2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination(~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0o/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

04/03/17 2,4-Dinitrophenol 26.1 CFMW-014-GW UJ (all non-detects) A 
(23:05) 

04/03/17 lndeno(1 ,2,3-cd)pyrene 21.7 CFMW-014-GW NA -
(23:05) 

04/02/17 Pyrene 25.6 CFMW-015-GW UJ (all non-detects) A 
Di-n-octylphthalate 24.4 CFMW-019-GW UJ (all non-detects) 

CFMW-021-GW 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\38423E2A_RA4.DOC 



All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag 

LCS 460-427 482 Benzo(a)anthracene 71 (73-119) NA UJ (all non-detects) 
(CFMW-014-GW) Chrysene 67 (73-121) UJ (all non-detects) 

Dibenzofuran 65 (67-108) UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations wer~ within validation criteria. 

5 
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XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration °/oD and LCS o/oR, data were qualified as estimated in four 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-130620-1 

I Sample I Compound I Flaa I AorP 

CFMW-014-GW 2,4-0initrophenol UJ (all non-detects) A 

CFMW-015-GW Pyrene UJ (all non-detects) A 
CFMW-019-GW Oi-n-octylphthalate UJ (all non-detects) 
CFMW-021-GW 

CFMW-014-GW Benzo( a)anth racene UJ (all non-detects) p 
Chrysene UJ (all non-detects) 
Oibenzofuran UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Continuing calibration 
(%0) 

Laboratory control samples 
(%R) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-130620-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-130620-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 38423E2a 

SDG #: 460-130620-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: r/tt/JI 
Page:_/_of_l_ 

Reviewer:--rrP" 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. . 

I I ~alidatico Ama 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 

1 \ 

2'V 

3¥ 

411 

5 

6 

7 

A 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-014-GW 

CFMW-015-GW 

CFMW-019-GW 

CFMW-021-GW 

Notes· 

I I 
At A 

A 
4-tA- ofu ~ 
~v.J 

!J_ 

N 
A 
tJ ~~ 

.sw L~ \\? 
N 
b._ 

A-
A-
&. 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\38423E2aW.wpd 1 

Ccmmeots 

.6 '2-0 r:J-

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130620-1 

460-130620-2 

460-130620-3 

460-130620-4 

!W !E:::--._30 
cw b 'L} 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/29/17 

Water 03/29/17 

Water 03/29/17 

Water 03/29/17 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

PA SW 846 Method 8270 

is? 

Were all percent relative standard deviations (%RSD).::, 20% and relative response 
factors within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
acc:eotan1ce criteria of> 0.990? 

Was a labo in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com worksheet. 

within QC limits? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
reana 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 
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Reviewer:~ 

2nd Reviewer:~ · 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD ana of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

was found to be 

Level IV Checklist_8270D_rev01.wpd 
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Reviewer:-hf2-
2nd Reviewer:-f4L--



VALIDATION FINDINGSWORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1,3-Dichlorobenzene DO. Acenaphthylene ODD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. BenzoicAcid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene ( 1 MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU. Benzo(b )thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5 -Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene zzzz. Z1. 

COMPNDL_SVOA long list.wpd 



LDC#: 3Jf~j-3£ ~'L 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

.. (_v/j N N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
"-Y/1 N N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

Yll ~IN/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF ? 

Finding %0 Finding RRF 
Associated Samples r 7 # Date Standard 10 Compound (Limit: <20.0%) (Limit: >0.05) 

4\~h1 deN - &..\ J.\Ji ~ .. \ \ ~o.An. .u~ •• , - .J.ll .. ,..,~ "T ..... I I t.l" 

-t l.~OS" \ .\__\ ~.1 
l 

~ 

- z+J'2. \ \l c.c.N -CJ ~-r ?S"·~ ~-9~, . - rff ~~Y ~\b ~-L\~__1__k~E 

CONCAL.wpd 
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Reviewer: FT 

2nd Reviewer:~ 

Qualification.§_ ..:-... 

j- /Uj/A l~ J. 

~1~/A - .f 

. 

_\ -/v.J/A ( iJO 
it -



LDC #: :Jg ~,;).. 2» b ;;l ~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~se see qualifications below for all questions answered "N". Not applicable~ questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limitsl Associated Samples 

~ ~{pt?- c...c.e.,._ 11 d2-lll> ( ) ( ) l M?J ~o -*l!A.:P 
42r -zt+~v POO lo7 ( '1_12-J~ ( ) ( ) 

' J .\ L,q < '1-1oe ( ) ( ) ! J 
v 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( j 1 ) ( J 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( _l _1_ ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCSLCSD.wpd 
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Reviewer: FT 

2nd Reviewer:~ 

Qualifications 
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LDC#: 3if1'~o/;cJ~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ /6f~ 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 4/1/2017 A 

GCMS6 s 
GG 

uu 
DOD 

Ill 

Reported 

(RRF10 std) 

1.9611 

0.8719 

1.0493 

0.9753 

0.9782 

1.0165 

Where: 

Recalculated 

(RRF10 std) 

1.9611 

0.8719 

1.0493 

0.9753 

0.9782 

1.0165 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.0765 2.0765 5.5 

0.9504 0.9504 12.0 

1.0962 1.0962 6.2 

1.0326 1.0326 4.6 

1.0378 1.0378 6.2 

1.1055 1.1055 5.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

5.5 

12.0 

6.2 

4.6 

6.2 

5.4 



LDC#: 3¥ f/;l.3 §;lq_, 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ /of / 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 4/2/2017 A 

GCMS4 s 
GG 

uu 
DOD 

Ill 

Where: 

Reported Recalculated 

(RRF10 std) (RRF10 std) 

1.9011 1.9011 

0.8869 0.8869 

1.2108 1.2108 

1.0145 1.0145 

0.9853 0.9853 

1.0593 1.0593 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

--

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.0907 2.0907 8.4 

0.9586 0.9586 17.6 

1.2393 1.2393 6.7 

1.0795 1.0795 5.8 

1.0591 1.0591 6.4 

1.1184 1.1184 5.0 

----

Recalculated 

%RSD 

8.4 

17.6 

6.7 

5.8 

6.4 

5.0 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



LOC #: -,}S'f(;t. 3 c d9..- VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(C~s)/(Ais)(Cx) 

---

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, A1s = Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard 10 Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date {Initial) {CC} {CC) 

1 UA/ ~\~)\l k:.. (1st IS) '--~_'101 \, <~:,'/,/ \. rJ.'i-t 

:l.-?05"' ~ (2nd IS) o .,GB(Q O.<fS~( 0 .'l, r;f;7 
~~ (3'd IS) I. 2-'l:ll'? 't \1 \ \· \11 
v\\A (4ti>IS) l· '(;) 1'1~ \. 06\ \· 03] 

DOO (5til IS) \·0~\ 0. "\S"l ~ D .CfS\~ 
:t.-1:- \ (6lh IS) '. t\ ~c..\ \.0~ )·0~ 

2 ~ \\tJlJ 'f-121\l A (1st IS) 2....0llot;' \ .~-=\-? \ ·'11?.> 
!:> (2nd IS) o. ~s-o4 0. ~c;t:'\4 o.~sqt.\ 

G.~ (3rd IS) I· a Gt~"l- o A'\lP 0-~~k 
LAIA (4ti11S) \· 0 3 2.IJ; 0.~~1 o.~1 
ovo (5til IS) \. 0 "b 18 0. ~5'5"\ 0 .~95'"\ 
::t.ll. (6lh IS) 1. to 5"5" \. 0 'l.. \ \. 0 )..\ 

3 (1st: IS) 

(2nd IS) 

(3rd IS) 

(4ti11S) 

(5til IS) 

(6lh IS) 

II Reported I Recalculated I 
II 

%0 
I 

%0 
I 

9-i 9·€J 
\0 4 \0 ·4 
-~-b s.s-
L\,s- ;:s-
}0 ·7- lO · )..-

f£.'-1- s<~'-1 
q,(] $'·() 
q.(., G}-(a 
9· \ 9-J 
1_-~ 7.~ 
~.a K.O 
.--1-& I~~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: ~T 
2nd reviewer: 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS - Surrogate Spiked 

4 -
Sample ID: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-dS ,o.o -,. \l? 1\ 1' tJ 
2-Fiuorobiphenyl {o.1l toi h'i 
Terphenyl-d 14 ~~~ G0 se 
Phenol-dS \ ·Cb~ \cb ~~ 
2-Fiuorophenol :l.-41 30 ~0 

2,4,6-Tribromophenol ,I/ &·1' q/ 51- ,lJ 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

I ID Sampe 

Percent Percent 
Surrogate, Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

-
2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S ID ample : 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-dS 

2-Fluorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 



LDC #: 3KfJ-3/:dq_ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: LC...O L\bO - ~ 1q6 ~ 

I I 
I I CS II ·I CSD II 

Compound { ) I Percent Recove!! II Percent Recove!! II 
~-' ~ 

Phenol tJ~ ~,..1 'J-/ 
N-Nitroso-di-n-propylamine bq- lo6" 

4-Chloro-3-meth I henol lPB b~ 

Acena hthene ft,? lP; 
Pentachloro henol ~b ~b 

Pyrene 
.,, I( 

I CSll CSD I 
RPD I 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree_within 10.0% of tbe recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

HOD: GC/MS BNA (EPA SW 846 Method 82700) 

Were all reported results recalculated and verified for all level IV samples? 

Page:_1_of_1_ 

Reviewer:~ 
2nd reviewer:~ 

Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(L)(V.)(DF)(2. 0) Example: 
(As)(RRF)(Vo)(Vi)(%S) 

I t/~t:J -- if:~ 7 t/1£2 ?~ 
A,. = Area of the characteristic ion (EICP) for the Sample I.D. J-C!, :::, 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 

{k~) internal standard 
( bs'IJ~) r~) (JOJfl) J 

Is = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or (117t05-=f-) (-:J..07t,~) ( ~"""11) 
grams (g). 

VI = Volume of extract injected in microliters (ul) = 

v. = Volume of the concentrated extract in microliters (ul) 1_7- U<(/ /L 
Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound J ) ( ) Qualification 

RECALC.wpd 



LDC Report# 38423E4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: May 1, 2017 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group {SDG): 460-130620-1 

Laboratory Sample 
Sample Identification Identification 

CFMW-014-GWF 460-130620-1 F 
CFMW-015-GWF 460-130620-2F 
CFMW-019-GWF 460-130620-3F 
CFMW-021-GWF 460-130620-4F 
CFMW-032a-GWF 460-130620-6F 
CFMW-057-GWF 460-130620-7F 
CFMW-059a-GWF 460-130620-BF 
CFMW-EB27 -AQ 460-130620-9 
CFMW-DUP11-GWF 460-130620-1 OF 

Samples appended with "F" were analyzed as dissolved 

1 
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Collection 
Matrix Date 
Water 03/29/17 
Water 03/29/17 
Water 03/29/17 
Water 03/29/17-
Water 03/29/17 
Water 03/29/17 
Water 03/29/17 
Water 03/29/17 
Water 03/29/17 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5o/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB27 -AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB27 -AQ 03/29/17 Calcium 555 ug/L CFMW-032a-GWF 
Sodium 583 ug/L 

Sample concentrations were compared to concentrations detected in the field blank. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blank. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits. 

4 
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VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

XI. Field Duplicates 

Samples CFMW-057-GWF and CFMW-DUP11-GWF were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ug/L) 

Analyte CFMW-057 -GWF CFMW-DUP11-GWF RPD (Limits) Flag A or P 

Barium 50.8 51.0 0 (S30) - -

Calcium 21900 21800 0 (S30) - -

Iron 3430 3420 0 (S30) - -

Magnesium 20500 20200 1 (S30) - -

Manganese 74.4 74.2 0 (S30) - -

Potassium 1830 1820 1 (S30) - -

Sodium 3920 3850 2 (S30) - -

Zinc 73.9 71.3 4 (S30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

5 
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XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-130620-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-130620-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-130620-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 38423E4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-130620-1 Level IV 
Laboratory: Test America. Inc. 

Date: ll - [}fl - \1 
Page:_Lof_\_ 

Reviewer:~ 
2nd Reviewer:~ 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

llalidatiao Ama I I Cammeots 

Sample receipUTechnical holding times A 
ICP/MS Tune A 
Instrument Calibration A 
ICP Interference Check Sample (ICS) Analysis A 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()w::>r!:!ll A nf n!:lt!:l 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A 
sw £B~ 8 .-- "" .I -...,...,- _/ • 

-• '-"r -.-..-.- t;.I..J_v:>-jjUI\." '..1"'· ,~- ''JIJ"'tl-

A MS ( ~06: '-{ (oO-l 30501- l Lfb0-1 '3~<t , ... ' 
A t J, 

. 
.), PUr 

N V\ ot pe_.- to 'I" wte.~ I 

A LC.S 

sw b::b-t9 
A 
A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

SB=Source blank 
OTHER: 

s . d d "th F d d. I d amp1es appen e WI were ana1yze as 1sso ve . 

Client 10 LabiD Matrix Date 

1 I CFMW-014-GWF 460-130620-1 F Water 03/29/17 

it CFMW-015-GWF 460-130620-2F Water 03/29/17 

~ l 
3 CFMW-019-GWF 460-130620-3F Water 03/29/17 
-;, 

4 CFMW-021-GWF 460-130620-4F Water 03/29/17 

5 I CFMW-032a-GWF 460-130620-6F Water 03/29/17 

6 
( 

CFMW-057 -GWF 460-130620-7F Water 03/29/17 

7 l CFMW-059a-GWF 460-130620-SF Water 03/29/17 

8 d. CFMW-EB27 -AQ 460-130620-9 Water 03/29/17 

9 ' CFMW-DUP11-GWF 460-130620-1 OF Water 03/29/17 

10 

11 

12 \ p 13""' \ 

13 J. f'Bw' 
1.13 fB w3 

I 

'I 

' 

Notes: ________________________________________________________________________________________________________________________________________________________________________ ___ 

L:\Roux Associates\Columbia Falls\38423E4aW.wpd 
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LDC #: VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding_ times were met. / 
Cooler temperature criteria was met. ../ 
II. ICP/MS Tune 

Were all isotopes in the tuninQ solution mass resolution within 0.1 amu? J 
Were %RSD of isotopes in the tuning solution ~5%? / 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? / 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- ~ 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 
IV. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks \/' 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check sampJes performed daily? v' 
Were the AB solutionQ_ercent recoveries (%R) with the 80-120% QC limits? v 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

~ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 

/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 

/ waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control sam_p_les 

Was an LCS anavlzed for this SDG? / 
Was an LCS analvzed oer extraction batch? ~ 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) ~ within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page:_l_of d 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC #:_~_8_L_\ _d-_?_£_L.f C\ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards {EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis performed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> SOX the MDL 
. (ICP)/>1 OOX the MDL(ICP/MS)? 

J 
Were all percent differences (%Ds) < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be 
used to qualify the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable J to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. / 
XIII. Field blanks 

Field blanks were identified in this SDG. ~ 

Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

/ 

/ 
/ 

Page:2._ot~ 
Reviewer:~ 

2nd Reviewer:----'4t=.-

Findings/Comments 



LDC #: '6LJ ~3£ ~ C\ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:-L-of_(_ 
Reviewer:__t1_G:_ 

2nd reviewer:~ 

All circled elements are applicable to each sample. 

~---•- 1n M~triY T:un.~t An~lvtA Li~t IT AI \ 

1~9 w AI, Sb, As, Sa, Be, Cd, Ca, Cr Co, Cu, Fe Pb Ma Mn, Hg, Ni, K, Se, Aa Na, Tl, V, Zn)Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg·, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI, Sb As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr Co, Cu, Fe, Pb, Mg, Mn, Hg_, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg_, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

A ... · MPthnti 

ICP AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP-MS vJ ~. Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mli) Hg(fJi, K, Se, Aa, Na, Tl, V,Z'ri) Mo, B, Si, eN·, 

I~I=AA AI ~h A~ R~ RA r.ri r.~ r.r r.n r.11 I=A Ph Mn 1\Jin l-In 1\li I< ~"" An 1\1~ Tl \1 7n 1\Jin i:l q· 1""1\1· 

Comments: (Mercury by CV AA if perform~ 

ELEMENTS.4 

.. ·. ~. 



LDC #: 38423E4a VALIDATION FINDINGS WORKSHEET 
Field Blanks 

ETHOD: Trace Metals (EPA SW846 6020A/7470A) 
N N/A Were field blanks identified in this SDG? 

Y )N N/A Were target analytes detected in the field blanks? 
B'iank units:__!!9[1_ Associated sample units:___1!9[1 
Sampling date: 3/29/17 Soil factor applied N, , ,_ 
Field blank tvoe: (circle one) Field Blank I Rin 

Blank ID 

8 

Ca 555 

Na 583 

Action 
Level 

5550 

5830 

Blank units:__!!9[1_ Associated sample units:___1!9[1 
Sampling date: 3/27/17 Soil factor applied NA 

... e: (circle o ___ , ________________________ /Other: 

Blank ID 

CFMW- Action 7 
EB25-AQ Level 

Ca 699 6990 

Ni 4.6 

K 1560J+ 

10100 3800J+ 

28.5 285 

EB 

Associated Sam 

Identification 

CA--
- -- - - - - -- - - --

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\38423E4ab.wpd 
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Reviewer: MG 
2nd Reviewer: ~ 



LDC#: 38423E4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 6020A/7470A) 

Concentration (ug/L) 

Analyte 6 9 

Barium 50.8 51.0 

Calcium 21900 21800 

Iron 3430 3420 

Magnesium 20500 20200 

Manganese 74.4 74.2 

Potassium 1830 1820 

Sodium 3920 3850 

Zinc 73.9 71.3 

V:\FIELD DUPLICATES\FD_inorgamc\38423E4a.WPD 

Page:_l_of_L 
Reviewer: MG 

2nd Reviewer: jl/2 

Qualification 
RPD (Parent Only) 
(~30) 

0 

0 

0 

1 

0 

1 

2 

4 
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LDC #: '38 L.f ~ 3 £ 4 c::t VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

l ~~S" 
rev 
,c.tOI 

rev 

~'30'f 

CCV'S 
l fo ''3 

ccV1 

Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I Recalc••lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration} 

ICP/MS (Initial calibration) Cu '-{D .. ~d8 L-10.0 { 0 d. 
CVAA (Initial calibration) 1-\j. S.o~DCo i5.00 l 0 ( 

v 

ICP (Continuing calibration} 

ICP/MS (Continuing calibration) Be 51~fo1t) 5D.O I o~ 
CVAA (Continuing calibration) 11) '1. . 5703 --00 ~. 9 ( 

v 

GFAA (Initial calibration} 

GFAA (Continuing catibation) 

II 
eegod:ed 

%R 

l 0;) 

I 0 \ 

f03 

1( 

I 

Page:_l_of_L 

Reviewer: M C,. 
2nd Reviewer:~ 

Acceptable 
(YIN) 

y 

'!I 

I 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 
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LDC#: '38'-"f ~3£4~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_j_of_L 

Reviewer:__t1G._ 
2nd Reviewer:~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DJ x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample 10 

t"l~9 

;ICSAB 
q.~"\'1 

L..CS 

\ b '3"' 

CfMw'-oos-
lfo~\ I \b1~ 

CFMW- OOS-

-

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5} 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check Ni 190 .'\ ~~ /,_) ~00 (M~ /L: 
Laboratory control sample ZV\ L..lB.l? (Mo 'L: 50.0 ~~~~ 
Matrix spike (SSR-SR) ~ I 'I t«~ I~ G-WMS '-\~ D .. C03S'L{ ,(,{~ L, l. 00 

"' 
Duplicate 

GW\>VP i-\q o.r7 u. ~~,,_~ 0. \7 l,.{ ~d /1-) 
v . 

ICP serial dilution - - -

I eecalc11lated I 
I %R/RPD/%D I 

95 
9&> 

6Lf 

0 

-

-
Acceptable 

o/oR/RPD/%0 (Y/N) 

95' '{ 

9b 

6'-f 

NC 11/ 

- -

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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LDC #: ~8 L{;) '3 £ Lfa VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_Lof_j_ 

Reviewer:~ 
2nd reviewer:~ 

Pease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ ±i:: _ ___: __ S_e ___________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Oil 

# 

\ 

2 

3 

L.f 

') 

(o 

7 

e 

~ 

(RD)(FV)(Dil) Recalculation: 
(ln. Vol.) 

R.aw data concentration (0, B d L.f )A~ ( '- ) (o ~ 0 (0 L..) ( tJ) 
Fmal volume (ml) _ 
Initial volume (ml) or weight {G) 
Dilution factor {) • 0 I 0 j..... 

Reported 

Sample ID Analyte 
co~;"e~ion 

' Se, I , (o 

? v (5.1 

3 Co b.4 

Lf Fe ?>71 

') c.,. 7 .. 3 

fo 2\1\ {3.9 

1 As '-{.'?> 

s C..Ol 555' 

9 MV1 ill~~ 

Calculated 
Concenr.ation Acceptable 

( .«~ ,_ ) (YIN) 

I. (o y 

7') .7 

' .<=} 

o7l 

7._3 

13.9 

l1·'3 

555' 

(t.f.~ \1!/ 

Note:__;,V\Ae..:__;;;_~_V\_;oJ.;,.___-,_l.t_7_o_A_\_s __ N_.1:>_. -~-o_.r_a._\_1 _...;:cs_a_wr_.p_l_e-_;_s ____________ _ 

RECALC.4SW 



LDC Report# 38423E6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

May 1, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130620-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-014-GW 460-130620-1 Water 03/29/17 
CFMW-015-GW 460-130620-2 Water 03/29/17 
CFMW-019-GW 460-130620-3 Water 03/29/17 
CFMW-021-GW 460-130620-4 Water 03/29/17 
CFMW-032a-GW 460-130620-6 Water 03/29/17 
CFMW-057-GW 460-130620-7 Water 03/29/17 
CFMW-059a-GW 460-130620-8 Water 03/29/17 
CFMW-EB27 -AQ 460-130620-9 Water 03/29/17 
CFMW-DUP11-GW 460-130620-1 0 Water 03/29/17 
CFMW-014-GWMS 460-130620-1 MS Water 03/29/17 
CFMW-014-GWMSD 460-130620-1 MSD Water 03/29/17 
CFMW-014-GWDUP 460-130620-1 DUP Water 03/29/17 
CFMW-059a-GWMS 460-130620-SMS Water 03/29/17 
CFMW-059a-GWMSD 460-130620-BMSD Water 03/29/17 
CFMW-DUP11-GWDUP 460-130620-1 ODUP Water 03/29/17 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\38423E6_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Free Cyanide by EPA SW 846 Method 9016 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrite/Nitrate as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA SW 846 Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

Lab. Associated 
Date Reference/ID Analyte %R (Limits) Samples Flag AorP 

03/30/17 CCV (22:05) Orthophosphate as P 122 (90-110) CFMW-014-GW NA -
CFMW-032a-GW 
CFMW-057 -GW 
CFMW-059a-GW 
CFMW-EB27 -AQ 
CFMW-DUP11-GW 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB27 -AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB27 -AQ 03/29/17 Chloride 141 ug/L CFMW-032a-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-014-GWMS/MSD Chloride 122 (90-110) 119 (90-11 0) J+ (all detects) A 
(CFMW-014-GW 
CFMW-015-GW 
CFMW-032a-GW 
CFMW-057 -GW 
CFMW-059a-GW 
CFMW-EB27 -AQ 
CFMW-DUP11-GW) 

CFSWP-008-SWMS/MSD Sulfate 114 (90-11 0) 113 (90-11 0) J+ (all detects) A 
(CFMW-014-GW 
CFMW-015-GW 
CFMW-019-GW 
CFMW-021-GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag AorP 

LCS/LCSD Orthophosphate as P 123 (90-110) 124 (90-11 0) NA -
(All samples in SDG 
460-130620-1 ) 

Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-057 -GW and CFMW-DUP11-GW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 
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Concentration 

Analyte CFMW-057-GW CFMW-DUP11-GW RPD (Limits) Flag AorP 

Alkalinity 161000 ug/L 160000 ug/L 1 (S30) - -

Ammonia as N 284 ug/L 110 ug/L 88 (S30) J (all detects) A 

Chloride 721 716 ug/L 1 (S30) - -

Fluoride 137 ug/L 136 ug/L 1 (S30) - -

Hardness 152000 ug/L 150000 ug/L 1 (S30) - -

Total dissolved solids 128 mg/L 127 mg/L 1 (S30) - -

Total suspended solids 24.1 mg/L 25.2 mg/L 4 (S30) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR and field duplicate RPD, data were qualified as estimated in nine 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-130620-1 

I Sample I Anal~te I Flag I AorP I Reason 

CFMW-014-GW Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-015-GW duplicate (%R) 
CFMW-032a-GW 
CFMW-057 -GW 
CFMW-059a-GW 
CFMW-EB27 -AQ 
CFMW-DUP11-GW 

CFMW-014-GW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
CFMW-015-GW duplicate (%R) 
CFMW-019-GW 
CFMW-021-GW 

CFMW-057 -GW Ammonia as N J (all detects) A Field duplicates (RPD) 
CFMW-DUP11-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-130620-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-130620-1 

No Sample Data Qualified in this SDG 
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LDC #: 38423E6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-130620-1 Level IV 
Laboratory: Test America. Inc. 

Date: L{- ~ 7-17 
Page:_Lof2_ 

Reviewer:~ 
2nd Reviewer:~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ), Chloride. Fluoride. Sulfate (EPA Method 
300.0). Free Cyanide (EPA SW846 Method 9016). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N 
(EPA Method 353.2). Orthophosphate-P (EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM25400) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

XI ()\/.,.rl'lll nf rll'ltl'l 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-014-GW 

CFMW-015-GW 

CFMW-019-GW 

CFMW-021-GW 

CFMW-032a-GW 

CFMW-057 -GW 

CFMW-059a-GW 

CFMW-EB27 -AQ 

CFMW-DUP11-GW 

CFMW-014-GWMS 

CFMW-014-GWMSD 

CFMW-014-GWDUP 

CFMW-059a-GWMS 

CFMW-059a-GWMSD 

CFMW-DUP11-GWDUP 

'·· 

I I Comments 

A 
A 
sw 
A ~~ 

svJ EB= 8 /: ... !l:::...luH I l'"" D "'\ r 1\ /\ I. ,., I\ 1111\.. 
• -I r ''" ._ \...ol...., ~ r T-- -..,..., . 'OV _,_ ',_ 

sw M5/M5D (~n~: !{60-l?O~GC)-1 Lfb0-13o5"o1~ I ) 
A l)L}P ( ~ ) 

sw L-CS/LCS'D/SRM 

'jW _D := ~ + <=) 

A 
A 

ND =No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-130620-1 Water 03/29/17 

460-130620-2 Water 03/29/17 

460-130620-3 Water 03/29/17 

460-130620-4 Water 03/29/17 

460-130620-6 Water 03/29/17 

460-130620-7 Water 03/29/17 

460-130620-8 Water 03/29/17 

460-130620-9 Water 03/29/17 

460-130620-1 0 Water 03/29/17 

460-130620-1 MS Water 03/29/17 

460-130620-1 MSD Water 03/29/17 

460-130620-1 DUP Water 03/29/17 

460-130620-8MS Water 03/29/17 

460-130620-8MSD Water 03/29/17 

460-130620-10DUP Water 03/29/17 

L:\Roux Associates\Columbia Falls\38423E6W.wpd 1 
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LDC #: 38423E6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-130620-1 Level IV 
Laboratory: Test America. Inc. 

Date: L\ ... ~1 ~ 17 
Page:_1_of~ 

Reviewer:~ 
2nd Reviewer:~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Free Cyanide (EPA SW846 Method 9016). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N 
(EPA Method 353.2). Orthophosphate-P (EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

Client ID LabiD Matrix Date 

17 

18 

19 ?Bwl 
l?n pBvJ~ 
Notes: _____________________________________ _ 
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LDC#: '3BL{ d3£~ VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method 5eeeov~ 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. J 
Cooler temperature criteria was met. v' 
II. Calibration 

Were all instruments calibrated daily, each set-up time? ..; 
Were the proper number of standards used? ~ 
Were all initial calibration correlation coefficients> 0.995? / 
Were all initial and continuing calibration verification %Rs within the 90-110% QC t! limits? 

Were titrant checks performed as required? (level IV only) v' 
Were balance checks performed as required? (level IV only) ./ 
Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
.J SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R} and the relative percent differences / (RPD} within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for v' waters and .=: 35% for soil samples? A control limit of.=: CRDl(~ 2X CRDl for soil) 
was used for samples that were~ 5X the CRDl, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an lCS ana}'lzed for this SDG? / 
Was an lCS analv~ed per extraction batch? ~ 
Were the lCS percent recoveries (%R) and relative percent difference (RPD} / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Qualitjl_ Control 

Were performance evaluation (PE) samples performed? / 
Were the performance evaluation (PE) samples within the acceptance limits? J 

WETC-EPA_2010.wpd version 1.0 

Page:_l of d. 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 

:.:' 



LDC #: 38£.( ~ 3 £~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable v to level IV validation? 

Were detection limits < RL? ~ 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. J 
IX Field duplicates 

Field duplicate pairs were identified in this SDG. J 
Target analytes were detected in the field duplicates. ./ 
X. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. / 

WETC-EPA_201 O.wpd version 1.0 

NA 

Page:_2ot d 
Reviewer: ~ 

2nd Reviewer: 1/i:-

Findings/Comments 



LDC#: '?8L( 'J.-3£(a VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_Lot_L_ 
Reviewer: M G-

2nd reviewer: /Zff 

~ ·• ID Matrix ... ... -
l_,"f "" pH ~0/'NO~TKN TOG GR6

+ CIO~tAr~ 
'5",,,1,9 pH ~0/NO,l§OJ~@ TKN TOC CR6

+ C104 ~ 
8 pH TDS~O:/NO~TKN TOC CR6

+ Cl04 ~(A~~ 
QC. lb, 11 pH TDS (ci)F NO::~ NO, S04 (pQ) ALK CN· NH3 TKN roc CR6

+ CI04 

,~ pH ~F NO::~ NO, S04 {P'O:)ALK eN· NH::~ TKN TOC CR6
+ CI04 

\'3,ll.f pH TDS Cl F NO~ NO? SOd P-;-4 ALK(C'N)NH3 TKN TOC CR6
+ CI04 

I f.;' ~~ pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 rKN TOC CR6
+ CI04 (HtJ.r-~ 

pH ros Cl F NO::~ NO, SO<~ P04 ALK CN· NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NH3 rKN TOC CR6
+ CI04 

pH ros Cl F NO::~ NO, S04 P04 ALK CN· NH::~ rKN TOC CR6
+ CI04 

pH ros Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOG CR6
+ CI0_4 

pH ros Cl F NO~ NO, S04 P04 ALK eN· NH~ TKN TOG CR6
+ Cl04 

pH TDS Cl F N03 NO, S04 P04 ALK eN· NH3 TKN TOC CR6
+ C104 

pH ros Cl F NO::~ NO, S04 P04 ALK CN- NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO, S04 P04 ALK CN· NH3 rKN TOC GR6
+ CIO.e1 

pH TDS Cl F NO::~ NO, S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH ros Cl F NO::~ NO? SOd P04 ALK CN· NH3 rKN TOC CR6
+ C104 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO, S04 P04 ALK CN· NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO, S04 P04 ALK CN· NH3 rKN TOC CR6
+ C104 

pH TDS Cl F N03 N02 S04 P04 ALK eN· NH3 TKN roc CR6
+ CI04 

pH TD8 Cl F N03 N02 804 P04 ALK eN· NH3 TKN TOC CR6
+ C104 

pH TD8 Cl F NO::~ N07 804 P04 ALK CN· NH3 TKN roc CR6
+ CI04 

pH TD8 Cl F N03 N02 S04 P04 ALK eN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH~ TKN roc CR6
+ CI04 

pH TDS Cl F N03 NO, 804 P04 ALK eN- NH3 TKN roc CR6
+ CI04 

pH rD8 Cl F NO::~ NO, 80<1 PO.e1 ALK eN- NH3 TKN TOC CR6
+ CI04 

nH TDS (~I F NO. NO. ~0 PO AI K r.N- NH. TKN TOr. r.R6+ _CIO_ 

Comments: ___________________________________ _ 

METHODS.6 



LDC #: ~ s L.( ? -; E b 

METHOD: lnorganics, EPA Method 5ee. C. ove.r 

VALIDATION FINDINGS WORKSHEET 
Calibration 

~ ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~~.;..N=/A-.!... Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
Y /A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110%? 

(Y)N N/A Are all correlation coefficients .::0.995? 
bE,.VEL IV/0 ONLY: 

Page:_l_ofj_ 
Reviewer: M& 

2nd Reviewer: ~ 

~~...!...!.......!...:N=/A...!... Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recaluculation Worksheet for recalulations. 
N N/A Was a balance check conducted prior to the TDS analysis.? 

Y)N N/A Was the titrant normality checked? 
c:=. 

'it n~,.. 
,.. . · 1n An::.lvt""' Of-~ .. ~ ,.... -""" . 

' 
'3-'30-t( CCV (~~ ~os-j_ PD_l:L-P ld-~ i "/'D - ll 0 ) l. ~~9 ~+ot~ts/P (al( N·b~) 

' 
J 

~ ~-"3,- 11 cc v (0;": S"b) fDL{- p I I lo i J, ) 10~ ld- _.J,_ i d_e_t ~ V\ lQ_J 1 ' 

Comments:----------------------------------------------------------------------------------------------------------------------

CAL.6 
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LDC #: 38423E6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:__!!9[1_ Associated sample units:__!!9[1_ 
Sampling date: 3/29/17 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other: 

Blank ID I Action Limit Samole Identification 

8 No Qual. 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\38423E6.wpd 

Page:_Lof_j_ 

Reviewer: M & 
2nd Reviewer:~ 



LDC#: '?;8L( 7~£fo 

METHOD: lnorganics, EPA Method See Co vex 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_Lot_L 

Reviewer: M& 
2nd Reviewer: ~ 

G N N/A Was a matrix spike analyzed for each matrix in this SDG? 
v@ N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
(£)l N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 

EVEL IV ONLY: 
£) N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
-11. tn M!:!triv An!:!lvt"" o/n 0/ RPn tl imitc::\ A .... n. ""'" . 

I {0/1 \ \J'I~:teor Ct f~~ ('lO-HO l 1 \ ~ ('to- \to~ 1,~, 5"-i', :J+oA.ets/A __(_a l \ d.e:t s} 

?. CfSWP-ooe-s "" S04 Ill-{ (9 0-110) I 1 ?( 9 o-tto) I~ '1 0+ Dle..ts/A (,~II ~~ts) 
MS/ t-'\St) ~~~ 

Comments: ______________________________________________________________________________________________________________ __ 

MSD.6 

::-~-~-~ ............ :-: ... ·~ -~ .-~~~~_':" ...... ...,~~--:~::~,.~..,~o:,(r"'"'i'·'~"~~~· ... , ............ ·· · · -.... .., ... ~~----~·~.-~ • ..,.,~~'.;:.C:~~'\':~"~'· ...... , ... - ~-



LDC #: '?6 /..( t?3£ b 

METHOD: lnorganics, Method See C-9 V er 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
Y N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 
LEVEL IV ONLY: 
(i}J N/A Were. recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

LCS LCSD RPD 
.Jl. • ~"'~II c...~Jn __MMriY. dn~lvta Of..~ llirnit<:\ 0/_g /limit.,\ In mite.\ 

I L-CS/LCSO W~t(l.r f>04-f' 1023 (C)0-1\0) lat.f(~o-,,o) 
-

at( 
-

Page:_L_ot_L 
. Reviewer: M <;-

2nd Reviewer: ~ 

J" + o\~ts-If' (a II !'l.t):l_ 

Comments: ____________________________________________________________________________________________________________________ ___ 

LCSD.wpd 
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LDC#: 38423E6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (ug/L) 

Analyte 6 9 RPD (~30) 

Alkalinity 161000 160000 1 

Ammonia as N 284 110 88 

Chloride 721 716 1 

Fluoride 137 136 1 

Hardness 152000 150000 1 

TDS (mg/L 128 127 1 

TSS (mg/L) 24.1 25.2 4 

V:\FI ELD DU PLICATES\FD _inorganic\38423E6. WPD 

Page:_j_of_l_ 
Reviewer: M Cs 

2nd Reviewer: Rfi 
• 

Qualification 
(Parent only) 

J/UJ/A 
(all dets) 
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LDC #: '?J8lf d. 3 E fo VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method See CO VU 

The correlation coefficient (r) for the calibration of S 0 "{ was recalculated. Calibration date: 1 - 7- 1{ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration of each analyte in the ICV or CCV source 

~-~-- -------~- - ------

C OVIC ~ Ar~ 
Q.,.,.,.,,."''"'toti 

Type of Analysis Analyte Standard 10 Found (units) True (units) ror%R 

- -Initial calibration Blank 

Standard 1 O.Co (~k. I t1 34b 
Standard 2 l . ;- ( ) (000'-\ 

SoL.f 
Standard 3 7-~ ( 3Slo9~~ 

\( ?= 0.9 9 7 ;;2 
Standard 4 l t;.O ( B&.f'-t ars 
Standard 5 ~d.c; ( ) lL(\40;J. 
Standard 6 '30,0 ( ,v ) 18 300l?t) 

Standard 7 - -
Calibration verification lbl(a 

t .0~3 (,,._\ r , a o (WVO I._) N03/NO~-N CC\Il 10;) ,) 

Calibration verification lLf9C) 

ht: (VV\310 f\JH?>- ,J ccv3 ~L0'3 ~.00 tO~ 
) 

Calibration verification 'Fv-ee ''tOO 

(4){~ ~0. 0 (Mdl~ CtJ CC.\1~ 49.S(o /00 

-
ror%R 

v ~::: 0 .. 9970 

10~ 

I o I 

/00 

Page:_j_ot_L 

Reviewer: tv'\ G-
2nd Reviewer:~ , 

Acceptable 
(YIN) 

y 

I 

! 

'V 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. __________________________________________________ _ 
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LDC #: '?, 8L.l ~3£ fo 

METHOD: lnorganics, Method See C&>vev 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:__Lof_L 

Reviewer: M & 
2nd Reviewer:~ 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, 
(S+D)/2 

SampleiD Type of Analysis 

laboratory control sample 

LCS 

\ -r 'i" \ 
Matrix spike sample 

\~ 

1 1.{1.(0/ l&.\'iO 
Duplicate sample 

t? 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
Element {units) {units) 

po~,- f )OS(o Gu'JI~ ~'5"oo 0a 'L.~ 
(SSR-SR) 

/o+41 
~~~L~ ~00 ~u'L~ C.N 

&oeo 

T"DS II'J.O (W\d~~- [C:,(o.O (1Md/~ 

I Recalculated 

II 
eeeca:ted 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

1~3 I J. ~ y 

/03 l 03 

o.<a 0.8 
•" 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method See. CD vel/ 

Page:_l_ot_l_ 
Reviewer:~ 

2nd reviewer:~ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as .. N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for __ #..;.___r_!__T_"D_S ___________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 

TO s :: (~3.8L{D~ d -b3.S0.?3~ )(1ooo""~/4 ) 
o.o5o,_ 

Reported 

# Sample 10 Analyte 
Concr~tiLtion 

c..U t..) 

I \ T'DS 17l (~~~~ 

;l l ,,H-\ 3 ~ N 34100 

J 3 F\'""ee CN L{Lf. I 

L{ L.{ tJO~/r-JO~- N Cft50 

') &) T()t~\ CN 3.~ 

~ Co A\kA-l\V\;iy lb I 000 , 

-r -r ~~\'"~11\e<;s lL..I4DOO 

e B Cl \ y l 

9 C) TSS ;>5'. ~ -zw,~ k. 

Calculated 
Concen~ation Acceptable 

c.AA~ t...) (Y/N) 

tl~ (w.~k. '{ 

I 
3 '1t00 

L1L(.\ 

9l50 

3.C} 

I (o l 0 00 

ILl'iOOO 

I L.{ I 

;}ii. ~ (~/~ ~lj 

Note:, __ VV'--=-e-\-_:_\l\_o_d __ ~_0_5'_fo_A_r_s_N_._D_.~t'_o.r_ct_l l_s_a._W\_.1p_l_e-=-s ________ _ 
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LDC Report# 38423F1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April20, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130507-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-044-GW 460-130507-2 Water 03/28/17 
CFMW-008a-.GW 460-130507-3 Water 03/28/17 
CFMW-DUP1 0-GW 460-130507-4 Water 03/28/17 
CFMW-016-GW 460-130507-5 Water 03/28/17 
CFMW-022-GW 460-130507-6 Water 03/28/17 
Trip Blank 460-130507-7 Water 03/28/17 
CFMW-018-GW 460-130507-8 Water 03/28/17 
CFMW-017-GW 460-130507-9 Water 03/28/17 
CFMW-007-GW 460-130507-11 Water 03/28/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 15.0°/o for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

04/02/17 Chloroethane 27.3 All samples in SDG NA -
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 20.1 460-130507-1 
Methyl acetate 26.3 
Cyclohexane 21.2 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFMW-DUP10-GW and CFMW-016-GW were identified as field duplicates. 
No results were detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-130507-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary .. SDG 460-130507-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualificati9n Summary- SDG 460-130507-1 

No Sample Data Qualified in this SDG 

7 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\38423F1_RA4.DOC 



LDC #: 38423F1 

SDG #: 460-130507-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date:--W/17 
Page:j_of_}_ 

Reviewer:~ 
2nd Reviewer:-f!tl=::_ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

--
1 

~ 
-3 -
4 
~ 

5 
_... 

6 

1 
-8 -
9 

10 

11 

12 

13 

I llalidatiao Ama I I Cammeots 

Sample receipt/Technical holding times &,b 
GC/MS Instrument performance check " Initial calibration/ICV ~,JS... .,~ ~) .:=:.. ts /30 ( v lL..V 6- ?{) 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-044-GW 

CFMW-008a-GW 

CFMW-DUP1 0-GW 

CFMW-016-GW 

CFMW-022-GW 

Trip Blank 

CFMW-018-GW 

CFMW-017 -GW 

CFMW-007 -GW 

tJ\6 ~~v- l.\:-:L-r7~G' 

bW 
6.. 

NO r~ ::: (p 
~ 

N 
A ~~ \0 
NO o~::> 
b,. 

~ 
A 
~ 
~ 

NO= No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\38423F1W.wpd 1 

( ' 

q--t.J 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130507-2 

460-130507-3 

460-130507-4 

460-130507-5 

460-130507-6 

460-130507-7 

460-130507-8 

460-130507-9 

460-130507-11 

cc....v "-. 7V 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ~ 
0.05? 

Was a laborato blank associated with in this SOG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation leteness worksheet. 

Level IV checklist_8260B_rev01.wpd 
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2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD ana of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be le. 

Level IV checklist_8260B_rev01.wpd 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
A. Chloromethane AA. T etrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. ,, Heptane 

D. Chloroethane DD. Chlorobenzene DOD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

I 
: E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1 A-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1, 2,4-T richlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 
' 

L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000. 1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. o-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list. wpd 
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METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

B lificaf below for all f 
........ -

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

d "N". Not licabl f 'dentified as "N/A" 

Yt>J/N!A vvere percent amerences tJ'oUJ ana re1at1ve response ractors tKKt-) Wltnln metnoa cmena ror all t;t;t;'s and ::it-'t;Gs ·1 
Y(N N/A Were all %0 and RRFs within the validation criteria of ~20 %0 and ~0.05 RRF ? 

'-" 
Finding %0 Finding RRF 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

-+ * ~hi (!~- c£ 0 21 .. ];> A\) 
f \B~B T1T ~ .. r 

I 

t 6\6\.6\~ 7C.o~3 l 

~'z'J? 7_,\,~ v 

CONCAL.wpd 

Page:_L'of~ 
Reviewer: FT --'-.;...,.---

2nd Reviewer: ~ 
I 

Qualifications 

jt &.A£ /A ~~~ 
-~::b 
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LDC #: 5 Jtla ar-; 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: K.-~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

--- -

Calibration 

Reported 

# Standard ID Date Compound (RRF 50/250 std) 

I CAL 3/12/2017 F 0.6453 

GCMS8 c 0.2639 

cc 1.3859 

JJJ 1.3367 

Where: 

-

Recalculated 

(RRF 50/250 std) 

0.6453 

0.2639 

1.3859 

1.3367 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

- ····-·-

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.7396 0.7396 13.3 

0.2818 0.2818 13.4 

1.3706 1.3706 9.1 

1.3296 1.3296 8.8 

Recalculated 

%RSD 

13.3 

13.4 

9.1 

8.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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~8~i:J3 ¥-j VALIDATION FINDINGS WORKSHEET 

Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1 _of_1_ 

Reviewer: FT 
2nd Reviewer: /¢-~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(C,s)/(As)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, 
Cx = Concentration of compound,· 

Calibration 
# Standard ID Date Comp_ound(Reference internal Standard) 

1 U\J 1~ )lO Jl.\?--)\7 t: (1st internal standard) 

ct (2nd internal standard} 

~ (3rd internal standard) 

.jjj (4th internal ..1\ 

2 11 st internal standardj 

(2nd internal standard) 

(3rd internal standardj 

1.4th internal standardl 

3 (1st internal standard) 

_12nd internal standard) 

_13rd internal standard) 

L4thlntemal -'' 

4 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

I I I (4th internal standard) II 

A15 = Area of associated internal standard 
C1s = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

linitiall (CC) CCC} 

o.1,:fi[e {).1!\:J-. 13 o./4~ 
o :VB\'o '(), 3 ?J '2. £, 0, ?~~~ 

\. "010/p 1~--\g \ \~ '1_'8) 
,.?24v I~ &.\~11 ''" tfq"' 

I I 

Reported Recalculated 
%0 %0 

0 ._j_ o.t 
,~, \ lib .1 
~.u ~.Q 
~.\( K~~ 

I I 
Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. · 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer:. ~I 
2nd reviewer:____.~c;...L.W'// __ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

s I ID ampe 

Surrogate 
Spiked 

Dibromofluoromethane ~·0 
1 ,2-Dichloroethane-d4 ' 
Toluene-dB 

Bromofluorobenzene ,v 

Sample I D 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1, 2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

s-~-? to~ 
~ .. ~ ,,~ 

~g~ \ 'ttl 
S'\·S"" lo? 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

\05 () 

\l~ 

9(; 
(()~ 'v 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Reca leu Ia ted Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 
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METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Veri.fication 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

I 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSG/SA 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC} 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: \,d,b/Q L\\., 0 __, ~. ;l.. IJ4s-

J Spike Spiked Sample I 1 cs II 1 csn 11· 1 CS" csn I 
Compound n -- ( ~lt ) Cot~;t'i(" I Percent Recovery II Percent Recovery _][ -- RPD I 

LCS J LCSD II LCS J L~~-JGeeorte~ 1· -;:calc. II Reeorted- I Recalc. 11----;:ported I Recalculated 1, 

1.1-Dichloroethene po,Q -,..o,Q ~"). .\ ~J. l \\0 l\0 \{}~ \t:J~ b 5' 

Trichloroethene 'l.o#+ UJ,~ \0'2.- Jo~ lo' \V ( 0 0 

Benzene '2-0·1 ,\.? \O? lt:J?J 1o__1 loj_ ? ? 
Toluene --z.a_j_ 'U).{p \OY \v4 \0~ liJ? l 

ro~ Chlorobenzene _!i 
' 

lO:l- 16 _j_~ ± 1,·7 ~ """" 20·~ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 1 0. 0% 
of the recalculated results. 

LCSCALC.WPD 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:/Jll/ .. 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N/A Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (.~·-WsHDF} Example: 
(~s)(RRF)(V0)(%S) 

~ c,_L.--
Ax = Area of the characteristic ion (EICP) for the Sample I.D. 

compound to be measured 

~s = Area of the characteristic ion (EICP) for the specific 

Cw) internal standard 
'-\ Olo? Is = Amount of internal standard added in nanograms Cone.= 

(ng) 4~1 l){lo ~ (\~;,loll) 
RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
'(),? 2- \ L or grams (g). u(t 

Of = Dilution factor. 

o/oS = Percent solids, applicable to soils and solid matrices 
onlv. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.WPD 



LDC Report# 38423F2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

April20, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130507-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-044-GW 460-130507-2 Water 03/28/17 
CFMW-008a-GW 460-130507-3 Water 03/28/17 
CFMW-DUP1 0-GW 460-130507-4 Water 03/28/17 
CFMW-016-GW 460-130507-5 Water 03/28/17 
CFMW-022-GW 460-130507-6 Water 03/28/17 
CFMW-018-GW 460-130507-8 Water 03/28/17 
CFMW-017-GW 460-130507-9 Water 03/28/17 
CFMW-007-GW 460-130507-11 Water 03/28/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%,0) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

04/01/17 Dimethylphthalate 21.8 All samples in SDG UJ (all non-detects) A 
2,4-Dinitrophenol 28.2 460-130507-1 UJ (all non-detects) 
Diethylphthalate 20.1 UJ (all non-detects) 
4-Nitroaniline 26.0 UJ (all non-detects) 
Pyrene 24.4 UJ (all non-detects) 
Butylbenzylphthalate 20.5 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

X. Field Duplicates 

Samples CFMW-DUP10-GW and CFMW-016-GW were identified as field duplicates. 
No results were detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-130507-1 

I Sample I Compound I Flag I AorP 

CFMW-044-GW Dimethyl phthalate UJ (all non-detects) A 
CFMW-008a-GW 2,4-Dinitrophenol UJ (all non-detects) 
CFMW-DUP1 0-GW Diethylphthalate UJ (all non-detects) 
CFMW-016-GW 4-Nitroaniline UJ (all non-detects) 
CFMW-022-GW Pyrene UJ (all non-detects) 
CFMW-018-GW Butylbenzylphthalate UJ (all non-detects) 
CFMW-017-GW 
CFMW-007 -GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-130507-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-130507-1 

No Sample Data Qualified in this SDG 

7 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\38423F2A_RA4.DOC 

I 



LDC #: 38423F2a 
SDG #: 460-130507-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date:_jfj_, /;7 
Page:_J_of_) 

Reviewer:---rnJ!2 
2nd Reviewer:--(ll=2--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-
1 

""' 2 

3 
~ 

4 
~ 
5 -
6 -7 -
8 

9 

10 

11 

12 

13 

I llalidatiao A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFMW-044-GW 

CFMW-008a-GW 

CFMW-DUP1 0-GW I 

' CFMW-016-GW 

CFMW-022-GW 

CFMW-018-GW 

CFMW-017 -GW 

CFMW-007 -GW 

M~ &\ll(? .-- 't7.1l, 0 

I I 
Atb 

6 
A-tA ~~. .~. 
~~v..) 

A 
\....I 

A 
N c,C:, 

~ ~ 

~0 D -
b... 
~ 
b-. 
b 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\38423F2aW.wpd 1 

Comments 

:!:;::: 70, rv 

?, t.f 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130507-2 

460-130507-3 

460-130507-4 

460-130507-5 

460-130507-6 

460-130507-8 

460-130507-9 

460-130507-11 

tc..v' =30 
c..ev- b 1V 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 827 

is? 

Were all percent relative standard deviations (%RSD) ~ 20% and relative response 
factors within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
ac<::ep1tar1ce criteria of > 0.990? 

Was a laborato associated with le in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation ess worksheet. 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_827DD_rev01.wpd 

Page:_L_ot_._2-
Reviewer:~ 

2nd Reviewer:,t'LL_ 



LDC #: ~ 'i l.\.l 3 r d-~ VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 

D. Soil/ Water. 

les of each matrix? 

Overall assessment of data was found 

Level IV Checklist_B270D_rev01.wpd 

Page: .,_...,of "2--' 

Reviewer:----tJ!!2.-
2nd Reviewer:~ 



VALIDATION FINDINGSWORKSHEET 

METHOD: GC/MS SVOA 
- -------

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1,3-Dichlorobenzene DD. Acenaphthylene 
i' 

ODD. Chrysene v DODD. cis/traris-Decalin D1. 

E. 1 A-Dichlorobenzene EE: 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene . GGG. Benzo(b)fluoranthene GGGG. C3D-Hopane G1 . 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L'l-. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylptienol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

I R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU. Benzo(b)thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5 -Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

I 
Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene zzzz. Z1. 

COMPNDL_SVOA long list.wpd 



LDC#: 3Kft~3F~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

y JN ~ /A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
...y .N ~ /A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y[N../1 ~/A Were all %0 and RRFs within the validation criteria of s20 %0 and ~0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

- *l'lr1 UN-'-\ c.. c... 2\.~ A\' - 0\""';}~ \-\-~ 2-6-,.. 
- LL --w .. l 
- Be' ~c,.o 

- 't=t -zA.L\ 
- ~~ po .. .; ' I "' 

CONCAL.wpd 

Page:_~_/ 
Reviewer: FT 

2nd Reviewer:~ 

Qualifications 

j,-/tA~/A NO 
I 

.. :.) 



LDC #: j ~~~ 3/~ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _t6f __! 
Reviewer: FT 

2nd Reviewer: M--: 

METHOD: GCMS 82700 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

~---~- ~--~~ 

Where: Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRF s 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

-

Reported Recalculated Reported Recalculated Reported Recalculated 

Calibration AverageRRF Average RRF %RSD %RSD 

#• Standard ID Date Compound (RRF10 std) (RRF10 std) (Initial) (Initial) 

I CAL 3/22/2017 A 1.7541 1.7541 2.0032 2.0032 8.0 8.0 

GCMS4 s 0.8427 0.8427 0.9561 0.9561 12.1 12.1 

GG 1.2648 1.2648 1.3931 1.3931 10.1 10.1 

uu 0.9899 0.9899 1.1288 1.1288 6.9 6.9 

DOD 0.9245 0.9245 1.0588 1.0588 6.2 6.2 

Ill 1.0808 1.0808 1.0963 1.0963 6.3 6.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

-



LDC #: 3 .5( 'f;:;. 3 j=>,;; ct., VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: &,. 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, C15 = Concentration of internal standard 

I Reported I Recalculated 

Standard 10 Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date (Initial} {CC~ {CC) 

1 d.eA) 0\~~ 4/ q,7 A (1st IS) 2. bC!l;, -z. \.~b \ \-~to\ 
...s (2nd IS) 0.,51,1 0.~9(1) (). C6lo~(t, 
~~ (3'd IS) 1· "?>c:r~ l \.\tf\ \. \t\ 
U\A (4th IS) \. \~~~ \' 0~'\ (.0~'1 
PDO (5111 IS) \-D~B 0.~51(p 0.1&1~ 

L.I:-I _!.6111 ISl l·trt~~ \.ofu \ .. QSL, 

2 _L1s.t lSl 

(2nd IS) 

(3rd IS) 

(4111 IS) 

(5111 IS) 

_(_6111 IS) 

3 {1st. IS) 

(2nd IS) 

(3rd IS) 

(4111 1S) 

(5111 IS) 

{6111 IS) 

II Reported I Recalculated I 
I %0 %0 

"1~1 1·1 
'1·0 ~'.0 
~~- \ J 5Z,, 
1~ --r-4 
~-LI !:!-~ 
3 ._j_ -~·l 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: JL1l/ 

I 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample ID: 

Surrogate 
Spiked 

Nitrobenzene-d5 ,o:U 
2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4, 6-Tribromophenol ,I/ 
2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

Sample ID: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

Sample ID: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

1·1~ 1~ 
~.(j~ ~c..J 

1-llv 11 
2-.7,..\ 'VP. 

3·1' '31 
K.~1 t.b~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

~~ () 

sd 
1/ 
1/Y' 

?;/ 
c£'1 ,lf 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: ~ J/~ r;2~ VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:~ 

2nd Reviewey/~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: · 

% Recovery = 1 00 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \.4& 1.\ilPO - &.\ "2.:1 \ /lJ 

Spike- Spike - - - I · 1 cs II . 1 csn II -- 1 cs11 csn I 
Add,,d Concent~C\tion I II II I 

Compound ( w;irll...- ) ( "'-9'1\ V) - Percent Recover:{ Percent Recovery : RPD I 
-.11 N I II 1 II 

~=~ 
Phenol II ~ · V I \-J U II \'f..· \ I \-.J ~ II "1-' ~ 

N-Nibus~d>n-pro~amine I I I I II t.lo- · <-- I I ~~ 
4-Chloro-3-methvlohenol \ ~ " "?::> I 1 -z., 

Aremoh~e~ r ~ I \ II Q~- I I I I~ Pentachloro henol \ lo lJ · 0 L 'J 0 <z> ' 

Pyrene ~ •U . 1 loo. (p '/ 1l.o I IV 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: If/£/ 

T METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

fr J N/A Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(IJ(Vtl(DF)(2.0) Example: 
(As)(RRF)(Vo)(Vi)(%S) 

y ~~~ Ax = Area of the characteristic ion (EICP) for the Sample J.D. I 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone.= ( 1:\11 "1 ) ( K Q ){7.-} ( jtm?) Is = Amount of internal standard added in nanograms (ng) 

vo = Volume or weight of sample extract in milliliters (ml) or (tv\ ~411) (<> ·l~(? ~ )c2-4o) grams (g). 

v, = Volume of extract injected in microliters (ul) = 
vt = Volume of the concentrated extract in microliters (ul) 

"'(s l ~ Df = Dilution Factor. \. (o 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 38423F4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: May 1, 2017 

Parameters: Metals 

Validation Level: Stage4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130507-1 

Laboratory Sample 
Sample Identification Identification 

CFMW-EB26-AQ 460-130507-1 
CFMW-044-GWF 460-130507 -2F 
CFMW-008a-GWF 460-130507 -3F 
CFMW-DUP1 0-GWF 460-130507 -4F 
CFMW-016-GWF 460-130507 -5F 
CFMW-022-GWF 460-130507 -6F 
CFMW-018-GWF 460-130507 -8F 
CFMW-017-GWF 460-130507 -9F 
CFMW-008-GWF 460-130507-1 OF 
CFMW-007 -GWF 460-130507-11 F 
CFMW-008-GWFMS 460-130507-1 OFMS 
CFMW-008-GWFDUP 460-130507-1 OFDU P 

Samples appended with "F" were analyzed as dissolved 
1 

V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\38423F4A_RA4.DOC 

Collection 
Matrix Date 
Water 03/28/17 
Water 03/28/17 
Water 03/28/17 
Water 03/28/17 
Water 03/28/17 
Water 03/28/17 
Water 03/28/17 
Water 03/28/17 
Water 03/28/17 
Water 03/28/17 
Water 03/28/17 
Water 03/28/17 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non~conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(o/oRSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB26-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB26-AQ 03/28/17 Calcium 285 ug/L CFMW-044-GWF 
Sodium 380 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-008-GWFMS, no data were qualified for Barium, Calcium, Iron, Magnesium, and 
Sodium percent recoveries (0/oR) outside the QC limits since the parent sample results 
were greater than 4X the spike concentration. 

4 
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VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits with the following exceptions: 

Associated 
Diluted Sample Analyte %0 (Limits) Samples Flag A orP 

CFMW-008-GWF Barium 100 (::;10) CFMW-044-GWF J (all detects) A 
Calcium 100(::;10) CFMW-008a-GWF UJ (all non-detects) 
Iron 100 (::;1 0) CFMW-DUP1 0-GWF 
Magnesium 100 (::;10) CFMW-016-GWF 

CFMW-022-GWF 
CFMW-018-GWF 
CFMW-017-GWF 
CFMW-008-GWF 
CFMW-007 -GWF 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFMW-DUP10-GWF and CFMW-016-GWF were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ug/L) 

Analyte CFMW-DUP1 0-GWF CFMW-016-GWF RPD (Limits) Flag AorP 

Barium 220 220 0 (::;30) - -

Calcium 46800 46700 0 (::;30) - -

Magnesium 11600 11500 1 (::;30) - -

Potassium 648 646 0 (::;30) - -

Sodium 13300 14300 7 (::;30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

5 
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XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to serial dilution o/oD, data were qualified as estimated in nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-130507-1 

I Sample I Anal~te I Flaa I AorP I Reason 

CFMW-044-GWF Barium J (all detects) A Serial dilution (%D) 
CFMW-008a-GWF Calcium UJ (all non-detects) 
CFMW-DUP1 0-GWF Iron 
CFMW-016-GWF Magnesium 
CFMW-022-GWF 
CFMW-018-GWF 
CFMW-017-GWF 
CFMW-008-GWF 
CFMW-007-GWF 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-130507-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-130507-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 38423F4a 
SDG #: 460-130507-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: L#.-07- 17 
Page:_l_of_l 

Reviewer:~ 
2nd Reviewer:-ttA---

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc Area I I Ccmmects 

I. Sample receipt/Technical holding times A 
II. ICP/MS Tune A 
Ill. Instrument Calibration A 
IV. ICP Interference Check Sample (ICS) Analysis A 
V. Laboratory Blanks A (~ RL) 

VI. Field Blanks SvJ £8= I 
VII. Matrix Spike/Matrix Spike Duplicates A MS (Bt:t Ca.. Fe Mq. ~- L.fx) 
VIII. Duplicate sample analysis A 

II 

'DtJP 

IX. Serial Dilution sw so! 9 
X. Laboratory control samples A L.CS 

XI. Field Duplicates sw 'D= 4-+5 

XII. Internal Standard (ICP-MS) A 
XIII. Sample Result Verification A. 
XI\/ ()\/~=>r~ll 1\ nf n~t~ A 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 
s d d "th F d d. I d amples appen e WI were ana1yze as 1sso ve . 

Client ID LabiD Matrix Date 

1 I CFMW-EB26-AQ 460-130507-1 Water 03/28/17 

2d- CFMW-044-GWF 460-130507 -2F Water 03/28/17 

3:2. CFMW-008a-GWF 460-130507 -3F Water 03/28/17 

4 ;! CFMW-DUP1 0-GWF 460-130507 -4F Water 03/28/17 

52 CFMW-016-GWF 460-130507 -5F Water 03/28/17 

6?. CFMW-022-GWF 460-130507 -6F Water 03/28/17 

7 2. CFMW-018-GWF 460-130507 -8F Water 03/28/17 

8 "). CFMW-017 -GWF 460-130507 -9F Water 03/28/17 

~) CFMW-008-GWF 460-130507-1 OF Water 03/28/17 

ro? CFMW-007 -GWF 460-130507-11 F Water 03/28/17 

?1 :z. CFMW-008-GWFMS 460-130507-1 OFMS Water 03/28/17 

f2) CFMW-008-GWFDUP 460-130507-1 OFDUP Water 03/28/17 

13 I pV.>w\ 
'1 1..1 ·~ pevJ? 

Notes~~ ra\'IJ3 l H 1\ l 
u 
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VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. v' 
Cooler temperature criteria was met. v 
II. ICP/MS Tune 

Were all isotopes in the tuninq solution mass resolution within 0.1 amu? / 
Were %RSD of isotopes in the tuning solution ~5%? / 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? IJ 
Were the proper number of standards used? / 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- ~ 120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? ~ 
IV. Blanks 

Was a method blank associated with every sample in this SDG? V' 
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 
Were the ABsolution percent recoveries {%R) with the 80-120% QC limits? ./ 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ./ 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) _:: 20% for ./ waters and_:: 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were_:: 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samp_les 

Was an LCS anaylzed for this SDG? ./ 
Was an LCS analvzed oer extraction batch? ./ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) ./ 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page:_l_of ~ 
Reviewer:~ 

2nd Reviewer:-A--

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) t! of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reana[y_sisJ.Lerformed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> 50X the MDL 
IOCP)/>100X the MDL(ICP/MS)? 

/ 
Were aii__Q_ercent differences (%0s) < 10%? v 
Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable ./ to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. v' 
Target analytes were detected in the field blanks. v 

MET-SW_2014.wpd version 1.0 

NA 

if 
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Reviewer:~ 

2nd Reviewer:~ 
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LDC #: 1>BL( ~3 F '"'{ ~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_ot_l _ 
Reviewer: M G 

2nd reviewer: ff\, 
All circled elements are applicable to each sample. 

.... · rn M~triY _Iarru:~t A ............... I hd ITAI \ 

l~fO vJ AI, Sb, As, Ba, Be, Cd, Ca Cr Co, Cu, Fe, Pb, Mg, Mn, H~l Ni K Se Aa, Na, Tl, V Zi3)Mo, B, Si, CN·, 

&c II ~~ t AI, Sb, As, Ba Be Cd. Ca Cr Co Cu £a Pb Ma Mn Ha. Ni, K, Se, Ag, Na, Tl, V Z~ Mo. B, Si, CN·, 

AI, Sb, As, Ba Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN", 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg_, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H_g_, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

A .I. • M~thnti 

ICP AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B. Si, CN·, 

ICP-MS w ~1. Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, M"6)Hg,(1\IT, K, Se, Aa, Na, Tl, V, Zri)Mo, B, Si, CN·, 

lr-J:; Ll Ll AI ~h At::. Q.,. RQ f"rl r.:=~ r.r r.n r.11 EA Ph Ma Mn _Hn 1\1' I< C::o Lln "-'"" Tl \/ 7n 1'\111"\ R C::i f"I\J· 

Comments: CMercury by CV AA if perform@) 

ELEMENTS.4 
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LDC #: 38423F4a VALIDATION FINDINGS WORKSHEET 
Field Blanks 

METHOD: Trace Metals (EPA SW846 6020A/7470A) 
~ Were field blanks identified in this SDG? 
~ Were target analytes detected in the field blanks? 
Blank units:___1!_9[1_ Associated sample units:___!!9Lb 
Sampling date: 3/28/17 Soil factor applied ----=.N..:.:.A..!..-__,_ 
Field blank type: (circle one) Field Blank I Rinsate I Other: CEB) 

Ca 

Na 

Blank ID 

1 

285 

380 

Action No Qual's. 
Level 

2850 

3800 

Associated Samples: 2 (>1 Ox) 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\38423F4ab.wpd 
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Reviewer: MG 
2nd Reviewer:~ 
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LDC #: 38L.f Ol3 F~ a. VALIDATION FINDINGS WORKSHEET 
ICP Serial Dilution 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A If analyte concentrations were> 50X the MDL (ICP) ,or >100X the MDL (ICP/MS), was a serial dilution analyzed? 

Y N N/A Were ICP serial dilution percent differences (%0) ~10%? 
Y N/A Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data. 
LEVEL IV ONLY: 
&)N N/A Were recalculated results acceotable? See Level IV Recalculation Worksheet for recalculaf 

:11: n!'lt ... nillltt:>rl ~!'lmnl,:. In M~trhr An~lvt,:. o1ftn tl imit~\ 

I ~ w~:te~~"" Bt:\ 100 lt 10) ;;~ 10 ~ U~/A 
CC\ 100 ( ) 
fe_ ;oo ( ) 

It IJ M~ 100 ( • ) .~ ~ 
v 

,.. 
'"" 

Page:___l_of_l_ 
Reviewer: MG 

2nd Reviewe~ 

(~II J.e,ts ) 
( .~ 

( d ~f & tJ, t>. ) 
( ~ ) 

Comments: __________________________________________________________________________________________________________________ __ 

SDILICPMS.wpd 
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LDC#: 38423F4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 6020A/7470A) 

Concentration (ug/L) 

Analyte 4 5 

Barium 220 220 

Calcium 46800 46700 

Magnesium 11600 11500 

Potassium 648 646 

Sodium 13300 14300 

V:\FIELD DUPLICATES\FD_rnorganlc\38423F4a.WPD 
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Reviewer: MG:-

2nd Reviewerpt;==: 

Qualification 
RPD (Parent Only) 

0 

0 

1 

0 
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LDC #: 38 L( ~ 3r L.f ct VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard 10 

1'1 CJI) 

rev 
ILtO I 

rev 

0,?"( 

CC..\/It) 
1&1~ 

CC..\/7 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Recalculated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) T\ e~ t 5" r 8,00 I() 'J.. 

CVAA (Initial calibration) 1-\<t 5'. o~Ob ;s.oo I 0 l 
u 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) Sb 51~ 3~4 5D.O 103 
CVAA (Continuing calibration) Hj_ l-( .1)703 5.00 91 

v 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
Beecded 

%R 

I o?. 

l o I 

103 

'tl 

I 

Page:_L_ of.J_ 

Reviewer: M<:;. 
2nd Reviewer:~ 

Acceptable 
(Y/N) 

'( 

'I 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLCASW 

: ~· ~ ;· - ' ... - . '~ ... :: .. :~ 



LDC #: '3 8 Lf ~ 3 F '1 a. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_l of_f_ 

Reviewer: M Gr-
2nd Reviewer: ,;e & 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis o·f the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5} 

,~~~---------- ---~---- ~----- I Rec:,:,:::----~--=-

Found IS /I True I 0 I SOR (units) I I Acceptable 
Sample 10 Type of Analysis Element (units) %R I RPD I %D %R I RPD I %0 (YIN) 

•q -;e r r~_~ 1""" 
:[Ct;A'3 ICPinterferencecheck Cv- (fOO .'} ~d/L.) d00 \~ L, 100 { 00 { 

0?-31.{ fu I' 
L.. c s Laboratory control sample As CJ. b 9 f:, 0d /~ f 0 . 0 rj ''-1 9' 7 97 

0 
13Gt Matrix spike (SSR-S~) f. I , {Mt.l ~ \ 

t\ cJ. ro. t~ ,,A.{3,L. 10.0 ° '7 tO 1 10 l 
0~~1/0~~Cf . fa \ f / '\ 

\ 2 Duplicate Fe '?.>5 i) {, ~ ~~/a.., 35"G 14 ~~ L., 0, ~ 0 ~ I 
lb ~(). / t6 ,.1) I , , 

9 ICPserialdilution NG\ 89 e \1 (',«~ L, 93 ?OCo ().{;;f,_J 3. ~ 3. e v 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC#: ~BL--1 ~3F L(q VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_l_ot_f _ 
Reviewer:~ 

2nd reviewer:~ 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for ___ .ft:!!...___l-'--_N----:q~-------- were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Dil 

# 

\ 

?-

) 

'1 

tj 

fo 

7 

B 

't 

to 

Recalculation: (RD)(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume {ml) 

(IG)O. 19l) #-3{,_ )( o.D5'0 '-) (;;_) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

l 

~ 

; 

L.t 

t) 

Co 

7 

g 

9 

tO 

Analyte 

Na 

Ni 

CCA 

K 

B~ 

Fe 

MVl 

v 
7\1\ 

Mq.. 
u 

0 .o6o 1 .... 

Reported Calculated 

concf~~ation 
(JA., L) 

Con~~n~ation 
(~": L..) 

y 

380 "380 

& .0 ~.0 

";.5' :,.;-' 

h~e 6£.\'3 

~~0 d-d-0 

~(. 8 51. g 

5". l 5.\ 

d-<1 .,; d~-5 

d-~S ~da 

I'"\ ~DO l t.{ ~00 

Acceptable 
(YIN) 

y 

';/ 

Note: __ 'M_e-_1"_Vt_;..o.;;;,_d __ -,_LJ_1_o_A_~_, s_N_. 'D_._to_.r_a_U_s_~_"""'__._f>_\ _e._.;.s ___________ _ 
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LDC Report# 38423F6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

May 1, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130507-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB26-AQ 460-130507-1 Water 03/28/17 
CFMW-044-GW 460-130507-2 Water 03/28/17 
CFMW-008a-GW 460-130507-3 Water 03/28/17 
CFMW-DUP1 0-GW 460-130507-4 Water 03/28/17 
CFMW-016-GW 460-130507-5 Water 03/28/17 
CFMW-022-GW 460-130507-6 Water 03/28/17 
CFMW-018-GW 460-130507-8 Water 03/28/17 
CFMW-017-GW 460-130507-9 Water 03/28/17 
CFMW-008-GW 460-130507-1 0 Water 03/28/17 
CFMW-007-GW 460-130507-11 Water 03/28/17 
CFMW-017-GWMS 460-130507 -9MS Water 03/28/17 
CFMW-017 -GWMSD 460-130507 -9MSD Water 03/28/17 
CFMW-008-GWMS 460-130507-1 OMS Water 03/28/17 
CFMW-008-GWMSD 460-130507-1 OMSD Water 03/28/17 
CFMW-008-GWDUP 460-130507-10DUP Water 03/28/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Free Cyanide by EPA SW 846 Method 9016 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrite/Nitrate as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA SW 846 Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively id~ntified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

Lab. Associated 
Date Reference/ID Analyte %R (Limits) Samples Flag AorP 

03/29/17 CCV (17:38) Orthophosphate as P 129 (90-110) CFMW-EB26-AQ NA -
CFMW-044-GW 
CFMW-008a-GW 
CFMW-DUP1 0-GW 

03/29/17 CCV (21:26) Orthophosphate as P 126 (90-110) CFMW-EB26-AQ NA -
CFMW-044-GW 
CFMW-008a-GW 
CFMW-DUP1 0-GW 
CFMW-022-GW 
CFMW-018-GW 
CFMW-017-GW 
CFMW-008-GW 
CFMW-007 -GW 

03/30/17 CCV (01:30) Orthophosphate as P 148 (90-110) CFMW-022-GW NA -
CFMW-018-GW 
CFMW-017-GW 
CFMW-008-GW 
CFMW-007 -GW 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB26-AQ was identified as an equipment blank. No contaminants were 
found. 

4 
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VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AotP 

CFMW-008-GWMS/MSD Chloride 112 (90-11 0) 123 (90-110) J+ (all detects) A 
(All samples in SDG 460-130507-1) 

CFMW-008-GWMS/MSD Sulfate 111 (90-11 0) 117 (90-11 0) J+ (all detects) A 
(CFMW-008a-GW 
CFMW-DUP1 0-GW 
CFMW-016-GW 
CFMW-022-GW 
CFMW-018-GW 
CFMW-017-GW 
CFMW-008-GW 
CFMW-007 -GW) 

CFMW-008-GWMS/MSD Sulfate 111 (90-11 0) 117 (90-11 0) NA -
(CFMW-EB26-AQ) 

CFMW-008-GWMS/MSD Orthophosphate as P 61 (90-110) 73 (90-11 0) UJ (all non-detects) A 
(All samples in SDG 460-130507-1) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Analyte (Limits) Flag AorP 

CFMW-008-GWMS/MSD Orthophosphate as P 18 (:S15) UJ (all non-detects) A 
(All samples in SDG 460-130507-1) 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits with the following exceptions: 

5 
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LCSID LCS LCSD 
(Associated Samples) Ana~yte %R (Limits) %R (Limits) Flag A orP 

LCS/LCSD Orthophosphate as P 154 (90-110) 141 (90-110) NA -
(All samples in SDG 
460-130507-1) 

Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-DUP10-GW and CFMW-016-GW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFMW-DUP1 0-GW CFMW-016-GW RPD (Limits) Flag A orP 

Alkalinity 212000 ug/L 209000 ug/L 1 (:::;30) - -

Chloride 2040 ug/L 2060 ug/L 1 (:::;30) - -

Total cyanide 3.3 ug/L 2.3 ug/L 36 (:::;30) J (all detects) A 

Fluoride 438 ug/L 428 ug/L 2 (:::;30) - -

Hardness 176000 ug/L 184000 ug/L 4 (:::;30) - -

Nitrate/Nitrite as N 265 ug/L 267 ug/L 1 (:::;30) - -

Sulfate 7560 ug/L 6970 ug/L 8 (:::;30) - -

Total dissolved solids 234 mg/L 235 mg/L 0 (:::;30) - -

Total suspended solids 17.9 mg/L 9.3 mg/L 63 (:::;30) J (all detects) A 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

6 
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Due to MS/MSD %R and RPD and field duplicate RPD, data were qualified as 
estimated in ten samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-130507-1 

I Sample I Anal~te I Flag I AorP I Reason I 
CFMW-EB26-AQ Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-044-GW duplicate (%R) 
CFMW-008a-GW 
CFMW-DUP1 0-GW 
CFMW-016-GW 
CFMW-022-GW 
CFMW-018-GW 
CFMW-017-GW 
CFMW-008-GW 
CFMW-007 -GW 

CFMW-008a-GW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
CFMW-DUP1 0-GW duplicate (%R) 
CFMW-016-GW 
CFMW-022-GW 
CFMW-018-GW 
CFMW-017-GW 
CFMW-008-GW 
CFMW-007 -GW 

CFMW-EB26-AQ Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFMW-044-GW duplicate (%R)(RPD) 
CFMW-008a-GW 
CFMW-DUP1 0-GW 
CFMW-016-GW 
CFMW-022-GW 
CFMW-018-GW 
CFMW-017-GW 
CFMW-008-GW 
CFMW-007 -GW 

CFMW-DUP1 0-GW Total cyanide J (all detects) A Field duplicates (RPD) 
CFMW-016-GW Total suspended solids J (all detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-130507-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-130507-1 

No Sample Data Qualified in this SDG 
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LDC #: 38423F6 VALIDATION COMPLETENESS WORKSHEET Date:l{- 91'- \( 
Page:_Lof~ 

Reviewer:~ 
2nd Reviewer:~ 

SDG #: 460-130507-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Free Cyanide (EPA SW846 Method 9016). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N 
(EPA Method 353.2). Orthophosphate-P (EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiao Ama 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

}(I ()vAr::~ll nf rl!:lt!:l 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB26-AQ 

CFMW-044-GW 

CFMW-008a-GW 

CFMW-DUP1 0-GW 

CFMW-016-GW 

CFMW-022-GW 

CFMW-018-GW 

CFMW-017 -GW 

CFMW-008-GW 

CFMW-007 -GW 

CFMW-017-GWMS 

CFMW-017 -GWMSD 

CFMW-008-GWMS 

CFMW-008-GWMSD 

CFMW-008-GWDUP 

I I c~~Ylmeots 
A 
A 

5W 
A 

N!> £B = l (-' jZ.L) 
_>c 

5W .MS/MS'D ( ~06-! 4(,0- 13081 'i-' t;e. 4tO ... I "30"110 ... t) 
A -nvr ( ~ ) 

, 

sw LC S /LCS"D/5 RM 

Sw -o== L..{ +5 
A 
A. 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130507-1 

460-130507-2 

460-130507-3 

460-130507-4 

460-130507-5 

460-130507-6 

460-130507-8 

460-130507-9 

460-130507-1 0 

460-130507-11 

460-13050'7 -9MS 

460-130507 -9MSD 

460-130507-1 OMS 

460-130507-1 OMSD 

460-130507-1 ODU P 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

Water 03/28/17 

L:\Roux Associates\Columbia Falls\38423F6W.wpd 1 
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LDC #: 38423F6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-130507-1 Level IV 
Laboratory: Test America. Inc. 

Date: '1- ~7--17 
Page:1:_of2_ 

Reviewer:~ 
2nd Reviewer:~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Free Cyanide (EPA SW846 Method 9016). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N 
(EPA Method 353.2). Orthophosphate-P (EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

Client ID LabiD Matrix Date 

17 

18 f6W\ 

19 f>5W~ 

1?0 P~vJ3 
Notes: _____________________________________ _ 
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LDC #: )Blf ~ 3 f '=> VALIDATION FINDINGS CHECKLIST 

M th d I e 0 : norgan1cs (EP M h dS A et o 8e.. cov 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. J 
Cooler temperature criteria was met. J 
II. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? J 
Were all initial calibration correlation coefficients> 0.995? / 
Were all initial and continuing calibration verification %Rs within the 90-11 0% QC / limits? 

Were titrant checks performed as required? (Level IV only) / 
Were balance checks performed as required? (Level IV only) ../ 
Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks / validation completeness worksheet. 

IV. Matrix spike/Matrix sp_ike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

vi SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / waters and ~ 35% for soil samples? A control limit of~ CRDL(~ 2X CRDL for soil) 
was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory_ control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed oer extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? ./ 

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC-EPA_2010.wpd version 1.0 

Page:_'l of~ 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC #:_38_4_QJ 3_f_" VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

Were detection limits < RL? / 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. v' 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. ~ 

X. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. ~ 

WETC-EPA_2010.wpd version 1.0 
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LDC#: 384,3f~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_l_of_l__ 
Reviewer:~ 

2nd reviewer:_Q_ 

- • ID M~driY I Ea[amete[ I 
I w pH TDS ~NOX$0)~ TKN TOC CR6

+ Ciolfi~ _.,_ 

d.~.b_LIO _pH~O,(NO,~TKN TOC CR6
+ ClOd~~_:)@ 

Lt.;',...,. 
g,ct pH~O/NO~TKN TOC CR6

+ CI04~"'! lf$S) 
Qc 11.1a pH TDS Cl F NO~ NO, SOd P04 ALK CN· <N'HJTKN TOC CR6

+ CI04 

\ 3,1"\ pH TDS(C!IF ~oA.Jo~((c}) ALK(QW6H'J TKN TOC CR6
+ CI04 

it \;" ~I pH ~N03 NO, ~~N- NH~ TKN TOC CR6
+ CI04 ~ @]) 

pH TDS Cl F N03 NO, SOd POd ALK CN· NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO, S04 POd ALK CN· NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO, SOd POt! ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO, S04 POa ALK CN· NH~ TKN TOC CR6
+ ClOd 

_pH TDS Cl F N03 N02 S04 P04 ALK CN· NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO, SOd P04 ALK CN· NH~ TKN TOC CR6
+ ClOd 

pH TDS Cl F NO~ NO, SOa POa ALK CN· NH3 TKN TOC CR6
+ Cl04 

pH TDS Cl F NO'-~ N02 S04 P04 ALK CN· NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO, SO_A PQ4 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, SOd P04 ALK CN· NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO, S04 POd ALK CN- NH~ TKN TOC CR6
+ ClOd 

pH TDS Cl F NO~ NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ Cl04 

pH TDS Cl F N03 N02 S04 P04 ALK CN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO, S04 POd ALK CN· NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 N02 S04 POd ALK CN- NH3 TKN TOC CR6
+ Cl04 

pH TDS Cl F NO::~ NO, S04 POd ALK CN· NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO? S04 POd ALK CN· NH~ TKN TOC CR6
+ ClOd 

pH TDS Cl F NO::~ NO, SOa PO" ALK CN- NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 N02 SOd PO" ALK CN· NH3 TKN TOC CR6
+ CIQ4 

pH TDS Cl F NO::~ NO, SO" P04 ALK eN- NH::~ TKN TOC CR6
+ ClOd 

pH TDS Cl F NO::~ NO, SOt! P04 ALK CN· NH::~ TKN TOC CR6
+ CI04 

ni-l Tn~ r.l I= _NO, NO. ~0 PO AI K r.N- NH TKN TOr. r.R6+ r.10 

Comments: ____________________________________ _ 

METHODS.6 



LDC #: '38t.( ~ 3 r(o 

METHOD: lnorganics, EPA Method See CP\/e,y 

VALIDATION FINDINGS WORKSHEET 
Calibration 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
--=:.;-;..-..:....;N;.;..:./A~ Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
'(,, N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% ? 

~<..:..!........:...:N:.:..:../A..!... Are all correlation coefficients ~0.995? 
VEL IV/0 ONLY: 

Page:_l_of_\ _ 

Reviewer: MG 
2nd Reviewe~ 

· N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recaluculation Worksheet for recalulations. 
?JIIoi(N N/A Was a balance check conducted prior to the TDS analysis.? 

N N/A Was the titrant normality checked? 

11. n<:>to • 1n An::alvt"" 0/nR A "" ..... "1' • 

\ '3, Ol'l- ,, CCV (17'-38)_ ?oa.t-P lOt'} (~0-\{0) ~~ Lf Y--t-ck.-tr If (~l\ ,.:). b.) 
1-

~ ~ ... (jlC}-17 CGV (()t! ~{o) fOc.t-f l ~ (o ( ) l .-.::, l-f eo 4 ro l ~ ) 

3 ~ .... 30- 11 CC\1' (Ot ~ '30) f'O~- f l Lf s ( ) (o -:a, 10 13~(~ ( th;t ; V\ 13 .l"1) 
I 

t.t -; ... '30 .. 17 cc,v {05:34) po..,-p IOICS ( I J )_ 13~\t;"" ,, ( Jt ) 

Comments: ________________________________________________________________________________________________________________ ___ 

CAL.6 

·: .. :.. .. ~·> . 



LDC#: 38Lf~3Ffo 

METHOD: lnorganics, EPA Method See. Cove./ 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
(i)J N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:_J_ot_L 

Reviewer:~ 
2nd Reviewer:~ 

Y@ N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

Y ~/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and _s35% for soil samples? 
LEVEL IV ONLY: 
~ N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
.Jl:. 1n M:'ltl'iY An~lvt~ 0/_ ... 0/_ ~Pn tl imit~\ & .... .. o •... 

' 1~/ltf VJ 4-te. V' C{ II a ('lo -uo) 1 ~ '3 (qo -no' at\ J''""" ot e·ts /A ( 4 n ote.ts) 
504 I l \ ( I ) l\7{ I ' I '3~ IO + ~ e._-t ~II\ '34 (0) 

PO"l-f' 6( ( ~ } 73 ( i ) al\ :J-LU'I/A all N·O-_)_ 
'II II pO"'-P l8 (~ l5') ~ :J/ u "3"1 A J, l 

Comments: ________________________________________________________________________________________________________________________ __ 

MSD.6 

.. -~. ::·~·~-· ~-~· ...... ~-... ·: -~-~~:7'·"·"<'<~':•~,.!>~:~~;,..~~"::.,.R~"'7'-'\:i'"~~···"..,. .... ~ •.• • --..-.. .-..~·-.····"::~"'::-:\•.;O:~~\"·"';;~"·~,•n • • ~ "' 



LDC #: 38Ji ;2 3 F~ 

METHOD: lnorganics, Method see CPvev 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Pease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
Y N N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

VEL IV ONLY: 
Y )N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

LCS LCSD RPD 
-li 1 r.~11 c~n tn u ..... ; .. An~lvtA 0/..Rllimih::\ Of..R llimoi+.,\ llimoi+"'\ .. 

l l cs ILCSt> wo.-ter ?0'"\-P l~'-f 1CJO-\lO_l I 4 ( (q 0 - ll D) 

_.,. 

a tl 

Page:_Lof_L 
Reviewer: M G-

2nd Reviewer:~~ 

..... 

J + tAe:t s /P ( t1ll N . 1J._)_ 

Comments:---------------------------------------------------------

LCSD.wpd 

-~~=t< rc.< · .. ·;~ · :'"; ~·:·:,l~i 



LDC#:38423F6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (ug/L) 

Analyte 4 5 RPD (~30) 

Alkalinity 212000 209000 1 

Chloride 2040 2060 1 

Total Cyanide 3.3 2.3 36 

Fluoride 438 428 2 

Hardness 176000 184000 4 

Nitrate/Nitrite as N 265 267 1 

Sulfate 7560 6970 8 

TDS (mg/L) 234 235 6 

TSS (mg/L) 17.9 9.3 63 

V:\FI ELD DU PLICATES\FD _inorganic\38423F6. WPD 

Page:_l of_\_. 
Reviewer:~ 

2nd Reviewer:~ 

Qualification 
(Parent only) 

J/UJ/A 
(all dets) 

J/UJ/A 
(all dets) 



~: 

LDC #: ~SLf ;23 F' (o VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method See C.s:> ve...-

The correlation coefficient (r) for the calibration of TotAl C tJ was recalculated. Calibration date: Ll - ~- t 7 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

Av-~ 
... ~· 

COV'\C. 

Analyte Standard ID Found (units) True (units) ror%R 

Blank o .. ooo \~1~- - o.O~opS 

o.OlO 
I 

Standard 1 I ) 0·4~1 

lotc.tf 
Standard 2 O.Od-5_ ( I· 0 Cp 

Standard 3 0 .. 05'0 d .. os v = 0 .q9'\5''-:, 
Cy Ot r1 :4e Standard 4 o .. 1 DO ( Lf~d.e 

Standard 5 D .. ~oo1 ) a ,"e 
Standard 6 0.400_{, ~ J I fo ~l.f 

Standard 7 - -
l~?\ 

NH 3 - N CCVl a.o11 Cvnol~ ~.oo (W\~/~ I 0 'J 
Oll~Co 

t"d/~ (Wl~/._~ roJ{-f CDV~ 
3. L<o .1 ~ .t;O ?Co .1-{ 01a D 

CJt ~~ 
(M~~~ L. t;O ~~I._~ 1.53 ~.0 o/o'D c \ CC..V:l 

n ..... 

ror%R 

V":::O,Gt~9~ t 

10-;). 

~b.~ '7o 1) 

? . ') a-;~ \:> 

Page:_l_of_( _ 

Reviewer: IV'\G-
2nd Reviewer:~ 

Acceptable 
(YIN) 

'( 

... v 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. __________________________________________________ _ 

CALCLC.6 

.;·:f-. . ~ ·;: 



LDC #: 38 t.{ 7 3 F fo 

METHOD: lnorganics, Method See Cove,rr 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_j_of_t_ 

Reviewer: LV\ & 
2nd Reviewer:~ , 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, 
(S+D)/2 

-

SampleiD Type of Analysis 

•Boo 
laboratory control sample 

LCS 
le:,'3~ 

Matrix spike sample 

,~ 

Ofit;o/ Dq~o 
Duplicate sample 

l~ 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
Element (units) {units) 

F~ee 

31~ 30 ~d/~ 5D . 0 {P.j/r..~ 
CN 

(SSR-SR) 

N03/rJOa-N 9 7B.i)' (~/~ 1000 (~/~ 

TSS /C,C).{o (wtd/,_1 Hoi. fo ~al~ 

I Recalc1dated 

II 
eesoded 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

75' 7~ '( 

9't6 <1B 

l I 
'v 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.6 

:~: t:>. ' .. ~\ .. ··.· . :':~-•;: 
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LDC #: 3Sl( c?3 F ~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method see C 0 v~.r 

Page:_l of_( _ 
Reviewer: ~ 

2nd reviewer:____..:_~___:___ 

8 ase see qualifications below for all questions answered "N11
• Not applicable questions are identified as "N/A". 

~~N...!.!.;/A~ Have results been reported and calculated correctly? 
Y. N N/A Are results within the calibrated range of the instruments? 
Y N/A Are all detection limits below the CRQL? 

Compound (analyte) results for :#= 1, to+"" l Cy ~., :J..e reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 
'(:= WlX + lo 
wk(...ve 

Recalculation: 

CN W\3/L =: 0 .0;1.38( 0.0963)+ 0.0003:25' 

:::" 0. 0 0 J543 -~~ /L. .,v'l : 0. 0 ~ 38 ~ 
b::. o-;a.:~ o.oo 

ot: l ~ \ )<. -r~ ( 0. 00 t7 '5"'93 wzaf,_ )( tooo ,ud ~~~) ;: ~., t;'<:f 3 ,«~ ~ 
Reported Calculated 

Concentration Con~\n~ation Acceptable 
# Sample 10 Analyte cP.q./~) ("" \... ) (YIN) 

_v 

d. .. (o y' I I T ota ( CN d·fo 

?- ~ l'll-\3 .. N 31;). 37d.. 

3 3 'IDS l s 00 (""'' '"- ,~oo c~~ 10 

L{ ~ N0'3/NO~ .. N ~,5' d-~~ 

~ r; S04 b9 -ro 09(0 

b b fv-ee c N '3.4 3.t.f 

7 1 A l \.<.A l ' ~ ; f' v ;}-OCoO DO ;).00000 
I 

~ e TSS 3.q (vYt~ /:_) '3.'l (~~A-) 

G) ~ HtA Y"'J V\e s s ((o0000 lla 0 000 

tO 10 f I 0 \ l 0 \ ~~ 

Note:_VV"_e.;_1"_it)_o_J __ 9_D_~_6_A_;_s_N_. D_._.f:_o_-r_a_' \_~_~_"""_f.:.__\e_~----------

RECALC.6 
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LDC#: s<bL/J 5 EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by~. 

EDD Process Comments/ Action 

I. EDD 

Ia. -All methods 

lb. -All 

I c. 

II. 

Ila. 

lib. note which codes. 

lie. 

Ilia. -Do all qualified ND results have ND qualifier (e.g. 

Illb. '( 
Ill c. - If reason codes are used, do all qualified results have ~~ reason code field and vice versa? 

Ill d. -Does the detect flag require changing for blank 
, 

If so, are all U results marked ND? 

Ille. - Do blank concentrations in report match EDD where '{ 
data was due to blank contamination? 

Ill f. -Were multiple results reported due to NA dilutions/reanalysis? If so, were results qualified 

Illg. -Are there any discrepancies between the data packet l-i and the EDD? 

Date: ~/:S 
Page:_l_of~ 

~ 

Notes: _________ *~s~ee~d~is~cr~e~p~an~c~y~s~h~e~et~-------------------------------------------------------------------------------------

EDD Populatoin Checklist (word).docx 



UL-SFL:\Roux Associates\Columbia Falls\38490COV.wpd

???

LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Roux Associates, INC May 8, 2017
209 Shafter Street
Islandia, New York 11749
Attn: Mr. Michael Ritorto

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation

Dear Mr. Ritorto

Enclosed are the final validation reports for the fractions listed below. These SDGs were
received on April 18, 2017. Attachment 1 is a summary of the samples that were reviewed
for each analysis.

LDC Project #38490:

SDG # Fraction

460-130691-1, 460-130874-1, 460-130969-1 Volatiles, Semivolatiles, Metals, Wet
Chemistry

The data validation was performed under Stage 4 guidelines. The analyses were validated
using the following documents, as applicable to each method:

! Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls
Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead
County, Montana, November 2015

  
! USEPA, National Functional Guidelines for Superfund Organic Methods Data

Review, August 2014

! USEPA, National Functional Guidelines for Inorganic Superfund Data Review,
August 2014

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update
1, July 1992; update IIA, August 1993; update II, September 1994; update IIB,
January 1995; update III, December 1996; update IIIA, April 1998; IIIB,
November 2004; update IV, February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
Project Manager/Chemist



Shaded cells indicate Level IV validation (all other cells are Level III validation). These sample counts do not include MS/MSD, and DUPs L:\Roux Associates\Columbia Falls\38490ST-Water.wpd

Level IV 3,833 pages-DL Attachment 1

         EDD LDC #38490 (Roux Associates, Inc.- Islandia, NY / Columbia Falls Aluminum Company, Columbia Falls, Montana)

LDC SDG#

DATE

REC'D

(3)

DATE

DUE

VOA

(8260B)

SVOA

(8270D)

Metals

(6020A

/7470A)

D.Metals

(6020A

/7470A)

Alk.

(2320B)
3NH -N

(350.1)

Cl,F

4SO

(300.0)

Total

CN-

(335.4)

Free

CN-

(9016)

Hard.

(2340C)

3NO /

2NO -N

(353.2)
4O-PO

(9056A)

TDS

(2540C)

TSS

(2540D)

  Matrix: W ater/Soil W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 460-130691-1 04/18/17 05/09/17 2 0 1 0 1 0 2 0 3 0 3 0 3 0 3 0 2 0 3 0 3 0 3 0 2 0 2 0

B 460-130874-1 04/18/17 05/09/17 - - - - 8 0 - - 8 0 8 0 8 0 8 0 - - 8 0 8 0 8 0 8 0 8 0

C 460-130969-1 04/18/17 05/09/17 - - - - 4 0 - - 4 0 4 0 4 0 4 0 - - 4 0 4 0 4 0 4 0 4 0

Total T/CR 2 0 1 0 13 0 2 0 15 0 15 0 15 0 15 0 2 0 15 0 15 0 15 0 14 0 14 0 0 0 0 0 0 153



LDC Report# 38490A 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

May 2, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130691-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-040-GW 460-130691-3 Water 03/30/17 
Trip Blank 460-130691-4 Water 03/30/17 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\38490A1_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; ho\AJever the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An· initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0°/o for calibration check compounds 
(CCCs). 

In the case where the laboratorY used a calibration curve to evaluate the compounds, all 
coefficients of determtnation (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

04/02/17 Chloroethane 27.3 All samples in SDG NA -
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 20.1 460-130691-1 
Methyl acetate 26.3 
Cyclohexane 21.2 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory_ Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All s~rrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Data Qualification Summary - SDG 460-130691-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 460-130691-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-130691-1 

No Sample Data Qualified in this SDG 

7 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\38490A1_RA4.DOC 



LDC #: 38490A 1 VALIDATION COMPLETENESS WORKSHEET Date: '/} 
7147 

SDG #: 460-130691-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Page:_l_of_l 
Reviewer:__,E:_] , 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiao A[ea 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

R 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-040-GW 

Trip Blank 

Notes· 

I I 
A-lA. 

A 
A1A ofo b\) 

~ 
A 
f'H? T~ --
~ 

tJ ~7 

.A v<~A \-¥? 
N 
A 

.A 
A 
A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\38490A1W.wpd 1 

Cammeots 

:::.. tS"" J 7,0 
' -

~ 

D = Duplicate 
TB = Trip blank 

I 

EB = Equipment blank 

LabiD 

460-130691-3 

460-130691-4 

(Y I~ !=.-1A) 

(!CAJ ~ Z(] 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/30/17 

Water 03/30/17 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

and relative 

Was a con.tinuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ~ 
0.05? 

Was a blank associated with le in this SOG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
con 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation co worksheet. 

Level IV checklist_ 82608 _revo 1. wpd 

Page:_i&_!:' 
Reviewer:--fJ- J 

2nd Reviewer:--&-L 



LDC#: 1 VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 

Soil /Water. 

Level IV checklist_8260B_rev01.wpd 

Page: Ut~ 
Reviewer:__f?J. / 

2nd Reviewer:~ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
---------

A. Chloromethane AA. T etrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 
I 

B. Bromomethane BB. 1 , 1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. e· Heptane 

D. Chloroethane DD. Chlorobenzene DDD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

I E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1 , 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1, 2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethene SS. 1 ,3-Dichloropropane SSS. a-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1, 1,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1 ,2,3-Trimethyfbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol, YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chforotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list. wpd 



LDC#: 31{'/~0;4) 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

....... 

~ r/JJA 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y/N /N/A . --·- -·· '""' . ·-- ....... - ........... ·- - ___ _, .. ,_ .. -· ··-·· -· --- ·-- -· ·- ---·-- . ... .. . 
~ 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

t ~ /'2-111 (!..VJ- 6 v 21 .. ?;> 

r I \'03«8 TTT "2-0 .. l 
t- fit&&& -u,,? 
+ .!>2~~ ~1·)..-

CONCAL.wpd 

Page:~f_/ 
Reviewer: FT 

2nd Reviewer: ~ 

Associated Samples Qualifications 

A \I _J_;~ LB_ tJ 
1 _1 , 
~ .\) 

' 



LDC#: 3k"l/~077- / 

METHOD: GCMS 8260 8 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f / 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

--

Reported 

# Standard 10 Date Compound (RRF 50/250 std) 

I CAL 3/12/2017 F 0.6453 

GCMS8 c 0.2639 

cc 1.3859 

JJJ 1.3367 

Where: 

-

Recalculated 

(RRF 50/250 std) 

0.6453 

0.2639 

1.3859 

1.3367 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

----

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.7396 0.7396 13.3 

0.2818 0.2818 13.4 

1.3706 1.3706 9.1 

1.3296 1.3296 8.8 

Recalculated 

%RSD 

13.3 

13.4 

9.1 

8.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

031217 8 



LDC #: 3 5/¥'jtJFJ) VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1 _of_1_ 

Reviewer: FT 
2nd Reviewer: C2'-----

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 
Cx =Concentration of compound,· 

Calibration 
# Standard ID Date Comoound lReference internal Standard_}_ 

1 u.J ~ ,,, \I F- (1st internal standard) 

(~?5 ~ (2nd internal standard) 

~ (3rd internal standard) 

.Jjj (4th intP.rn;::)J 

2 (1st internal standard) 

(2nd internal standard) 

(3rd internal standarq) 

(4th internal standard) 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th intP.rn;::}l -" 

4 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

------ - -

Reported Recalculated 
Average RRF RRF RRF 

{initiall JCC) (CC) 

0 ·1~0J~ 0. 7~)10 0 ·1~1'f3 
o. 2..-<Z>Po o_ ";!> )6 o .. ;?1~ 
t. ;-,o<o I ~'-fg f l·~ &) 
I· 32-914 I. ~a.J.t.J, 1·44~ 

I 

Reported Recalculated 
%0 %0 

o·Y. o.~ 

'~-} 1 B.} 
~·U ~.o 
~.1( ~~Y 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCAL 41S.WPD 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA S\lV 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: _ _...:_FbT..!-. j 
2nd reviewer: -~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Sample ID: Jl. 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Dibromofluoromethane ~.J '7\·f \0~ 104 0 
1 ,2-Dichloroethane-d4 5"\j.~ 

1 '' 
f\) 

Toluene-dB ~1·7 ~~ Gl'\ 
Bromofluorobenzene l/ ~.-, to 1 IOJ ,lf 

Sample ID: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ampe : -

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 



LDC #: 3g '/ l:f 0/t-/ 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

I 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS 10: LM/0 #O- 4;2.17"-f ~ 

Spiked Sample 

LCSD 

1-Dichloroethene II -,a. 0 1 w-0 II ~--z.,. \ I -z-t • l II \\0 I \\tJ II 1os- I \0~ ~ 

Trich loroethene 

II I I I II ?(). ~ I -u; ·~ II fO~ I IU.Y 

II 
JU I ro' 0 

Benzene 107 lo1 ~ ~./ Zl·~ JO? l03 
Toluene 

II .L I t r~-~ I~·~ ll'vor I [U 'f I' jo? )03 ) 

Chlorobenzene ~ , ~ I~ .-"7 10 ~ I1Jp.r II ~e ~i 4 

~ 

0 

3 

' LJ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



LDC#: 3Kf'torJ-) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: c;/' 

JHOD: GC/MS VOA (EPA SW 846 Method 82608) 
¥ N/A Were all reported results recalculated and verified for all level IV samples? 
Y. N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A His}( OF} Example: 
(A;s)(RRF)(V0)(%S) 

~t.. ~ y.v, ~- t4 ~ 171-/-s-Ax = Area of the characteristic ion (EICP) for the Sample 1.0. c_v 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

( 21"2..- 51c;- ) (qr;J 
Is = Amount of internal standard added in nanograms Cone.= 

(ng) 

( 'f II t:> '-0~ ) ( l· ?l 0 l:, ) RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

1--o,l lA'1l~ Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.WPD 



LDC Report# 38490A2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

May 2, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130691-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-040-GW 460-130691-3 Water 03/30/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 82700 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is . estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0o/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) we.re less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

04/05/17 Diethylphthalate 20.2 All samples in SDG UJ (all non-detects) A 
(06:06) 460-130691-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

4 
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VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits with the following exceptions: 

Associated 
LCSID Compound %R (Limits) Samples Flag AorP 

LCS 460-427840 Dibenz( a, h)anthracene 157 (59-136) All samples in SDG NA -
460-130691-1 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration °/oD, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-130691-1 

I Sample I conieound I Flag I AorP 

CFMW-040-GW Diethylphthalate UJ (all non-detects) A 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-130691-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-130691-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 38490A2a 

SDG #: 460-130691-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 1 f~/;1 
Page:_l_of_l 

Reviewer: ____E) 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

'R 

I ~alidatiao Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-040-GW 

Notes· 

I I 
A t.6 

A 

" ,A 107. 160 ~ 
.:)vJ 
A 
N 
A 
~ ~ 

c,~ \,.C.~ 

N 
A. 
b 
A 
D. 
().. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\38490A2aW.wpd 1 

Cammeots 

?O, (v 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130691-3 

tc.Ai ~:,0 

c..w :t='IA.J 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/30/17 

I 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_L_ot_~ 
Reviewer: F-7 

2nd Reviewer: (3b--/ 

SW 846 Method 8270 

Were all within QC limits? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

assessment of data was found to be 

Level IV Checklist_8270D_rev01.wpd 

Page: -v--- of "2---' 

Reviewer: f;J. 
2nd Reviewer: ~ 



VALIDATION FINDINGSWORKSHEET 

METHOD: GC/MS SVOA 
-

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1,3-Dichlorobenzene DO. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. i 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis( 1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UU U. Benzo(b )thiophene UUUU. 2,3,4,6-Tetrachlorophenol U1. 

I 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5 -Tetrachlorobenzene V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene zzzz. Z1. 

COMPNDL_SVOA long list.wpd 



LDC #: 3 W? 0/J-Ol~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

YkJ N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
-¥'~ N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y/N N/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? - Finding %0 Finding RRF 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

1- tf.l:b h/ W-4 "11 ~~ l N\~ 418 0 - L\2. _:1__8_40 
1-r i.~o~ ~J J.}/ 

. 
_Jr 

lo- a-t}.;-"' ~v-4 Lt.. ").() '~ A \l -M\? 
t>~O{o 

CONCAL.wpd 

Page:_~f / 
Reviewer: FT 

2nd Reviewer: ~ 

Qualifications ~ 

~-j~-J/~ \\'lO 1 
\t~ /"" / 

._ , 

1-/~ 1/A ~w P1 - / 



LDC #: 3Kfl.70~d st.._ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

QJse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits_l %R (Limits) RPD (Limits) Associated Samples 

\.e.b qt~o - ¥-~'f.. \57 (~,-\~~ ( ) ( ) ,A.\' 
J.\~1tQ 4lJ ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( J ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( _l j_ ) ( ) 

LCSLCSD.wpd 

Page:~of_/ 
Reviewer: _fl 

2nd Reviewer: Q..... 

Qualifications 
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LDC#: Jk~JO~ e)~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f ~ 
Reviewer: FT 

2nd Reviewer: 9-_ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 4/2/2017 A 

GCMS4 s 
GG 

uu 
DDD 

Ill 

Reported 

(RRF10 std) 

1.9011 

0.8869 

1.2108 

1.0145 

0.9853 

1.0593 

Where: 

Recalculated 

(RRF10 std) 

1.9011 

0.8869 

1.2108 

1.0145 

0.9853 

1.0593 

Ax = Area of compound 

Cx =Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRF s 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.0907 2.0907 8.4 

0.9586 0.9586 17.6 

1.2393 1.2393 6.7 

1.0795 1.0795 5.8 

1.0591 1.0591 6.4 

1.1184 1.1184 5.0 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

8.4 

17.6 

6.7 

5.8 

6.4 

5.0 



LDC#: 3}/~ ?Or!~~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:__EI 
2nd Reviewer: C-. 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(C,s)/(A~s)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, As = Area of associated internal standard 
Cx =Concentration of compound, C1s =Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC~ {CC) 

1 fLV\J -~ tJ;; /r7 ·b. (1st IS) :;l-09CJI 1. ~\a CJ t.-'ilt, 0 
O~O(o ~ (2nd IS) 0 .<=Jc;BCo 0 .~~[; 0 ·~~~ 

§4:1_ (3nt IS) )·~~~~ \ . l'-\<1 1·1~9 
tAU (4111 IS) l· 019s- '· 0\7 r .f{) r7 
POO (5111 IS) 1· 0~41 (? p,1 P-t 0 ~11~ 
T.I- T _L6111 ISl 1· n B..J Lo49 f,oAd 

2 _L1s11Sl 

(2nd IS) 

(3nt IS) 

(4111 IS) 

(5111 IS) 

(6111 ISl 

3 (1st IS) 

(2nd IS) 

(3ntiS) 

(4111 1S) 

(5111 IS) 

(6111 IS) 

II Reported I Recalculated I 
II 

%0 
I 

%0 
I 

\1· () {I.Q 
l·)-- 1_--b 
7~? '7-3 
S'~ ~ r;v 
i·?J v3 
c, .2,- l -_7~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: __ C==>..a--,L/ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS = Surrogate Spiked 

SampleiD: 

' Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-dS IO·O \~?4 ~-; q~ (j 

2-Fiuorobiphenyl 5s' ·i y ~1 ~ 
Terphenyl-d14 It· 'f ' "~ nJ 
Phenol-d5 2~1~ 2..'? ~~ 

2-Fiuorophenol 3.~~ 0~ ~I 
2,4, 6-Tribromophenol '~ ~.'i) <b~ vi .v 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SamoleiD: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-dS 

-
2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Sample tO: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 



LDC #: 3K~~O~o..... -- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

I 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:__£[ 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Labora~ory control sample duplicate concentration 

LCS/LCSD samples: 

Compound 
[7~-·-~-~~ 

Li2~~...-:."'~"""'""~-~-~'"',i£.L.c2;j 

Phenol 
II 

N-Nitroso-di-n-propylamine 

4-Chloro-3-meth I henol 

Le..t> %0- tJ.J ~~0 

Spike I Spike I 1 es II . 1 esc II 1 esa esc I 
Add d Concen ration 

( \A';t,\.::) , ( \A~Yl-1 I Percent Recovery II Percent Recovery II R~D II 

CJO· L) I 
QJL\ J-t 

,~ 

~~ 

hthene I ,~t Pentachlorophenol 

LP 
~1 

Pyrene II ~.0 l\:V 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 1 0. 0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: L 6 . 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration= <A)(IJ(Vtl(DF)(2.0) Example: ) (As)(RRF)(Vo)(Vi)(%S) 
\.-C.,.,~ ~lob- Lf ?--7610 PH~ 

Ax = Area of the characteristic ion (EICP) for the Sample J.D. 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 

) ( y,. 0 ) ( ~) (looo) internal standard 

{ '?a+~ cJ*D Is = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or (ii4 ~1'0)(1.0'107 ) (~0J) grams (g). 

v, = Volume of extract injected in microliters (ul) = 

vt = Volume of the concentrated extract in microliters (ul) 
~I·+ ~a Jv Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# SampleiD Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 38490A4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: May 4, 2017 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130691-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB28-AQ 460-130691-1 Water 03/30/17 
CFMW-056a-GWF 460-130691-2F Water 03/30/17 
CFMW-040-GWF 460-130691-3 F Water 03/30/17 
CFMW-056a-GWFMS 460-130691-2FMS Water 03/30/17 
CFMW-056a-GWFDUP 460-130691-2FDUP Water 03/30/17 

Samples appended with "F" were analyzed as dissolved 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB28-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB28-AQ 03/30/17 Calcium 545 ug/L CFMW-056a-GWF 
Sodium 571 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (o/oR) were within QC limits with the following exceptions: 

Spike ID 
(Associated Samples) Analyte %R (Limits) Flag AorP 

CFMW-056a-GWFMS Silver 71 (75-125) UJ (all non-detects) A 
(CFMW-056a-GWF 
CFMW-040-GWF) 

For CFMW-056a-GWFMS, no data were qualified for Barium, Calcium, Magnesium, 
Manganese, and Sodium percent recoveries outside the QC limits since the parent 
sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (o/oD) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards· (ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS 0/oR, data were qualified as estimated in two samples. 

5 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-130691-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFMW-056a-GWF Silver UJ (all non-detects) A Matrix spike (%R) 
CFMW-040-GWF 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-130691-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-130691-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 38490A4a 

SDG #: 460-130691-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: -5- 3 - 17 
Page:_j_ of_j_ 

Reviewer: Me< 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 
2nd Reviewer: c:::o:/ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiao A[ea I I 
I. Sample receipt/Technical holding times A 
II. ICP/MS Tune A 
Ill. Instrument Calibration A 
IV. ICP Interference Check Sample (ICS) Analysis A 
v. Laboratory Blanks A 
VI. Field Blanks sw £8: I 
VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()\/O:::>r~ll nf n~t~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

sw MS 
A "DUP 

A S'"D~ 

A LC.~ 

N 
A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

s d d "th F d d" I d amp1es appen e WI were analyze as 1sso ve . 

Client ID 

1 I CFMW-EB28-AQ 

21 CFMW-056a-GWF 

3 l CFMW-040-GWF 

4 ~ CFMW-056a-GWFMS 

5 ~ CFMW-056a-GWFDUP 

6 

7 

8 

9 

10 

11 

12 

131 pswr 
11.11 (} PSw'J 

~ 

Cammeots 

(se, OJ.< by o-\ ;ffecr~ce) 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130691-1 

460-130691-2F 

460-130691-3F 

460-130691-2FMS 

460-130691-2FDU P 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/30/17 

Water 03/30/17 

Water 03/30/17 

Water 03/30/17 

Water 03/30/17 

I 

Notes: ____________________________________________________________________________________ ___ 

L:\Roux Associates\Columbia Falls\3849DA4aW.wpd 



LDC #: 3 Sl{ 9 0 AL.fa. VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. ./ 
Cooler temperature criteria was met. / 
II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? c/ 
Were %RSD of isotopes in the tuning solution ~5%? ~ 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? ~ 
Were all initial arid continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? 
v 

IV. Blanks 

Was a method blank associated with every sample in this SDG? ~ 
Was there contamination in the method blanks? If yes, please see the Blanks ~ 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? ./ 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

~ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences if (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was / used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? ../ 
Was an LCS analvzed oer extraction batch? ../ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) ~ 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET -SW _2014.wpd version 1.0 

NA 

Page: l of ~ 
Reviewer-: -M(i 

2nd Reviewer: cJ' 

Findings/Comments 



LDC #: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL ./ 
(ICP)J>100X the MDUICP/MS)? 

Were all percent differences (%Ds) < 1 0%? / 
Was there evidence of negative interference? If yes, professional judgement will be / 
used to_g_ualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. v1 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. v' 
Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

~ 

./ 
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LDC #: )84i~OAL.{~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_of_L 
Reviewer: M(; 

2nd reviewer: 01\;/" 

All circled elements are applicable to each sample. 

~~mniA In M:driY T~rn.~t A .............. I h::t ITAL\ 

1~3 w I'Ai, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn Hg, Ni, K, Se,_Ag, Na, II, V, Zn")Mo, B, Si, CN·, 

Qc.'-1 ~ ~ ~'"AI, Sb, As, Ba Be Cd Ca Cr Co Cu Fe. Pb. Ma. Mn Ha Ni, K, Se, Ag, Na, Tl, V, Zn)Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg·, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A!=!, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN", 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H!=!, Ni, K, Se, Ag, Na,TI, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

Jit'I.,.Ju.,.;., ••· . .o.l 
_, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg) Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP-MS w ~AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mii')H!f."Ni, K, Se, Aa Na Tl V, Zn)Mo, B, Si, CN·, 

r,!=AA AI ~h 11c. ~~ ~~ rn r.:::~ Cr__~n r, ~="~ Ph Mn Mn Hn Ni_ K ~A An 1\b Tl \/ 7n 1\111"'1 ~ ~i t:l\1· 

Comments: (Jy1ercury by CV AA if pertorme]) 
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LDC #: 38490A4a 

THOD: Trace Metals (EPA SW846 6020A/7 470A) 
Y N NIA Were field blanks identified in this SDG? 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Y N NIA Were target analytes detected in the field blanks? 
Blank units:_!!9.[b__ Associated sample units:___!!9Lb._ 
Sampling date: 3/30/17 Soil factor applied NA 
Field blank tvoe: (circle one) Field Blank I Rinsate I Other: 

Ca 545 

Na 571 

Action 1 No Qual's. 
Level 

5450 

5710 

Associated Sam 

Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\38490A4ab. wpd 
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Reviewer: MG 
2nd Reviewer: c:::::r----



LDC #: 3 8 L.f q 0 A t..f &c. VALIDATION FINDINGS WORKSHEET 
Matrix Spike Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

P, ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:_Lotj_ 

Reviewer: M C:r , 
2nd Reviewer:~ 

; ~ 

i 

Y @N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

Y ~N/A Was a post digestion spike analyzed for ICP elements that did not meet the required criteria for matrix spike recovery? 
~1 EL IV ONLY: 
WN N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculati 

1~1 Da~ I llllat<l~eike m 

I w:~~~ I Ai I %R I Associated Sam~les I :J-/ l) J/A Quan[:';';' N .o.) 
I 

,.& 3 ~ 7 I (7 5" • r ;;~s-}: 

Comments: 1=F 4 : BCt' c~ I M~ 'N'\V\ r Nq_- L( X 

MS.4SW 

·. ·. ~5·t;! 
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LDC #: 3C6 L.( 9 0 A4 tt VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_t_ot_l_ 

Reviewer: ~ 
2nd Reviewer: __ 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

-- ------- -

I eecalc••lated 

Standard ID Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

lt;'.ft 
ICP/MS (Initial calibration) r.cv M~ L.{0'-'\'1.'-{03 L.f 000 l 0 l 

lt14.{ 
CVM (Initial calibration) H; rev J.i .. ~£1 5.00 9~ 

v 
ICP (Continuing calibration) 

I 

18 (' 
ICP/MS (Continuing calibration) A0v 5D.o ~y CCV5 L{1. l~? 

ll ,~ IJ 

CCVI 
CVM (Continuing calibration) H'\ 5. '31 15' .DO {01 

(} 
GFM (Initial calibration) 

GFAA (Continuing calibation} 

II 

--------

l 
--~ 

BeE!oded 
Acceptable 

%R (Y/N) 

l 0 I y' 

'}o 

C]t..( 

IO{ ~) 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 
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LDC #: '3 8L.( q OA '-{ ~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_Lot_l_ 
Reviewer: M & 

2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D! x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

SampleiD 

t~o; 

ICSAB 
1&~'-

LGS 
teaL{ 

4 
'sa, " tB '" -':) 
1ea"l~' IS~I 

d. 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5} 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check Co ~to.e ~~It-) ~00 (!<~1'-j 
Laboratory control sample ZV\ 5 Ql. G, '! ~~ 1~-o) 5'0.0 ~~~~ 
Matrix spike (SSR-SR) 

~~~~ hv~-; A'} 1. t \ ~ lO .. O 

Duplicate Mvt J1 Ol'-{.3 ~3'0 Ll~l-5" ~~(~ 
ICP serial dilution Ba. d-tt.f.O (J.t~ I~ ~ \ t . 5' ~d ( L~ 

I eecalc11lated I 
I %R/RPDf%D I 

( 0 S"" 

105" 

71 

0.1 

l . ;). 

.... ... 
Acceptable 

%R/RPD/%0 (Y/N) 

10~ y 
I !0 5' 

7( 

0.7 

[. ~ w 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_Lot_\_ 

Reviewer: 1'1'\ ~ / 
2nd reviewer: C 

ase see qualifications below for all questions answered "N 11
• Not applicable questions are identified as "N/A11

• 

N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ #" __ \ J.-_C_a __________ were recalculated and verified using the following 
equation: 

Concentration = 

RD = 
FV 
ln. Vol. 
Dil 

# 

I 

~ 

3 

(RD)(FV)(Dif) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

SampleiD 

\ 

~ 

) 

RECALC.4SW 

Recalculation: 

(81 ~. bOfo ..«~ {,_ )( 0. 0 50 L.. )( ~) 
--o. a '5{) .'-

Reported Calculated 

Analvte 
Concen~ation 

<P<3 a...) 
Concent7&tion 

<IA<J L.) 
Acceptable 

(Y/N) 

Ca. 5"L.l5'" 
~ 

e;''i'5"' y 

Fe l ~0 ( ~0 

K l 0 '10 I Otto ·!I 



LDC Report# 38490A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

May 4, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130691-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB28-AQ 460-130691-1 Water 03/30/17 
CFMW-056a-GW 460-130691-2 Water 03/30/17 
CFMW-040-GW 460-130691-3 Water 03/30/17 
CFMW-056a-GWDUP 460-130691-2DUP Water 03/30/17 
CFMW-040-GWMS 460-130691-3MS Water 03/30/17 
CFMW-040-GWMSD 460-130691-3MSD Water 03/30/17 
CFMW-040-GWDUP 460-130691-3DUP Water 03/30/17 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\38490A6_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Free Cyanide by EPA SW 846 Method 9016 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA SW 846 Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the .laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

Lab. Associated 
Date Reference/ID Analyte %R (Limits) Samples Flag AorP 

03/31/17 CCV (16:08) Orthophosphate as P 124 (90-11 0) CFMW-EB28-AQ NA -
CFMW-056a-GW 
CFMW-040-GW 

03/31/17 CCV (20:12) Orthophosphate as P 115 (90-110) CFMW-EB28-AQ NA -
CFMW-056a-GW 
CFMW-040-GW 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB28-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB28-AQ 03/30/17 Chloride 151 ug/L CFMW-056a-GW 
Nitrate/Nitrite as N 7520 ug/L 

4 
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Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-056a-GW Nitrate/Nitrite as N 4750 ug/L 4750J+ ug/L 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-040-GWMS/MSD Chloride 204 (90-11 0) 126 (90-110) J+ (all detects) A 
(CFMW-056a-GW 
CFMW-040-GW) 

CFMW-040-GWMS/MSD Sulfate 149 (90-11 0) 145 (90-110) J+ (all detects) A 
(CFMW-056a-GW 
CFMW-040-GW) 

CFMW-040-GWMS/MSD Orthophosphate as P 116 (90-110) 117 (90-11 0) NA -
(CFMW-056a-GW 
CFMW-040-GW) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Analyte (Limits) Flag AorP 

CFMW-040-GWMS/MSD Chloride 20 (S15) J (all detects) A 
(CFMW-056a-GW 
CFMW-040-GW) 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

5 
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VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (o/oR} were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag AorP 

LCS/LCSD Orthophosphate as P 123 (90-11 0) 126 (90-110) NA -
(All samples in SDG 460-130691-1) 

Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (0/oR} were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and RPD, data were qualified as estimated in two samples. 

Due to equipment blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-130691-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFMW-056a-GW Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-040-GW duplicate (%R) 

CFMW-056a-GW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
CFMW-040-GW duplicate (%R) 

CFMW-056a-GW Chloride J (all detects) A Matrix spike/Matrix spike 
CFMW-040-GW duplicate (RPD) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-130691-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-130691-1 

Modified Final 
Sample Analyte Concentration AorP 

CFMW-056a-GW Nitrate/Nitrite as N 4750J+ ug/L A 

7 
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LDC #: 38490A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-130691-1 Level IV 
Laboratory: Test America. Inc. 

Date: 5- 3 .... 1 ( 
Page:_t of_J_ 

Reviewer:~ 
2nd Reviewer:~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Free Cyanide (EPA SW846 Method 9016). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitf#e/Nitrite-N 
(EPA Method 353.2). Orthophosphate-P (EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

XI ()\/PrJ:~ II nf r!J:~tl:l 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

! 1 Ll. 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB28-AQ 

CFMW-056a-GW 

CFMW-040-GW 

CFMW-056a-GWDUP 

CFMW-040-GWMS 

CFMW-040-GWMSD 

CFMW-040-GWDUP 

?(3"" 

I I Ccmmeots 

A 
A 

sw 
A 

5vJ £.B=' 
Sw MS/MSt) 

A DUP 

5W LCS/LCSl)/S R.M 
N 
A 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130691-1 

460-130691-2 

460-130691-3 

460-130691-2DUP 

460-130691-3MS 

460-130691-3MSD 

460-130691-3DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/30/17 

Water 03/30/17 

Water 03/30/17 

Water 03/30/17 

Water 03/30/17 

Water 03/30/17 

Water 03/30/17 

I 

Notes: ______________________________________________________________________________________ __ 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method:Jnorganics (EPA Method see. CO\/ev'"). 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 
Cooler temperature criteria was met. ~ 
II. Calibration 

Were all instruments calibrated daily, each set-up time? v' 
Were the proper nurnber of standards used? / 
Were all initial calibration correlation coefficients> 0.995? ./ 
Were all initial and continuing calibration verification %Rs within the 90-110% QC ~ limits? 

Were titrant checks performed as required? (Level IV only) ~ 
Were balance checks performed as required? (Level IV only) / 
Ill. Blanks 

Was a method blank associated with everv sample in this SDG? ./ 
Was there contamination in the method blanks? If yes, please see the Blanks V' validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this / SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R} and the relative percent differences ./ (RPD} within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / waters and ~ 35% for soil samples? A control limit of~ CRDL(~ 2X CRDL for soil) 
was used for samples that were~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed oer extraction batch? v' 
Were the LCS percent recoveries {%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regjonal Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? ../ 
Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

V'' 

Page:_( of~ 
Reviewer: MGt 

2nd Reviewer: G/" 

Findings/Comments 



LDC #: 38 '-t 9 0 A(o VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable V' to level IV validation? 

Were detection limits < RL? ~ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. v 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

Page:1._ot.l__ 
Reviewer: M (;, < 

2nd Reviewer: o;;z 

Findings/Comments 



LDC #: 39 .. ( q o A ~ VALIDATION FINDINGS WORKSHEET Page:_j_ot_L 
Reviewer: MG-

2nd reviewer: ~ 
Sample Specific Analysis R.eference 

All circled methods are applicable to each sample. 

... · 1n M~+riv I ~a[amete[ I 
I w pH TDS ~O.('NO ~TKN TOC eR6+ CJo.6f""~ 

d.~ pH~O_Q£NO~TKN TOC CR6
+ CI04~f'eeC.~ 

QC., 
'i pH TDS CJ F NO~ NO, 504 ~ ALK eN- NH~ TKN TOC CR6

+ CIO.dGfA~ I 

L~.-:-,7 PH ToslcmNo~ NO, ~ALK eN- NH~ TKN Toe CR6
+ cJoA -

PH TDS Cl F NO~ NO, SO.d P04 ALK CN" NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO, SO.d P04 ALK CN- NH~ TKN TOe CR6
+ CIO.d 

pH TDS Cl F N03 NO, S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS CJ F NO~ NO, 504 P04 ALK eN- NH~ TKN TOe CR6
+ CIO.d 

pH TDS Cl F N03 NO, 504 P04 ALK eN· NH3 TKN TOC CR6
+ CI04 

PH TDS Cl F NO<t NO, S0.1 P04 ALK eN· NH3 TKN TOC CR6
+ ClOd 

pH TDS CJ F NO<t NO, S04 PO.d ALK eN· NH~ TKN TOe CR6
+ CI04 

pH TDS Cl F NO<t NO, 504 P04 ALK eN· NH3 TKN TOe eR6
+ e10.d 

pH TDS el F N03 NO, 504 P04 ALK CN· NH~ TKN TOe eR6
+ CIOA 

pH TDS e1 F NO~ NO, SO.d P04 ALK CN· NH3 TKN TOe CR6
+ CIO.d 

pH TDS e1 F N03 NO, 504 POd ALK CN- NH3 TKN TOG CR6
+ CIO..t: 

pH TDS Cl F N03 NO, 504 P04 ALK eN- NH3 TKN TOe CR6
+ CIO.d 

pH TDS e1 F N03 NO, SOd POd ALK eN- NH3 TKN TOC CR6
+ CIO.d 

pH TDS eJ F N03 NO, SOd PO.d ALK eN- NH3 TKN TOG CR6
+ ClOd 

pH TDS e1 F NO~ NO, SOd POd ALK CN- NH~ TKN TOe CR6
+ ClOd 

pH TDS Cl F N03 NO, 504 P04 ALK eN- NH3 TKN TOG CR6
+ CIO.d 

pH TDS Cl F NO~ N02 S04 P04 ALK eN- NH~ TKN TOC CR6
+ CIO.d 

pH TDS Cl F NO~ NO, 504 POd ALK CN· NH3 TKN TOC CR6
+ e10.d 

pH TDS CJ F N03 NO, S04 P04 ALK eN· NH~ TKN TOC CR6
+ ClOd 

PH TDS e1 F N03 NO, S04 P04 ALK eN· NH3 TKN TOC CR6
+ ClOd 

pH TDS e1 F N03 NO, S04 P04 ALK eN· NH3 TKN TOC CR6
+ Cl04 

pH TDS Cl F N03 NO, 804 POd ALK eN- NH3 TKN TOC eR6
+ CIO..t 

pH TDS Cl F NO~ NO, SO.d P04 ALK eN- NH3 TKN TOC CR6
+ e104 

pH TDS Cl F N03 NO, S04 P04 ALK eN· NH3 TKN TOC CR6
+ CI04 

ni-l Tn~ r.l I= NO Nn ~() PO AI K r.N- NH TKN Tnr. r.R6+ r.10 

Comments: ___________________________________ _ 

METHODS.6 

·: 



LDC#: 3SL.f90Ab 

METHOD: lnorganics, EPA Method s-ee. co ve.r 

VALIDATION FINDINGS WORKSHEET 
Calibration 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~:;..;..,...:...;N=/A~ Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
Y N/A Were all initial and continuing calibration verification percent recoveries {%R) within the control limits of 90-110%? 

Q2N N/A Are all correlation coefficients 2:0.995? 
VEL IV/0 ONLY: 
l 

Page:_l_of_\_ 

Reviewer: MG 
2nd Reviewer: 0-:-

N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recaluculation Worksheet for recalulations. 
N N/A Was a balance check conducted prior to the TDS analysis.? 

CJ) N N/A Was the titrant normality checked? 

:H n:::~t,. · 1n An::!~lvt4'> Of~R 
,... 

I ; .. 3t-f1 CCV (16~08) POI.f ~ f' 1(}.1..{ (CJ0-110) l ~?:>.,if' J""" + h-+ sIP (art N-D.) 
/ 

?- '3 "'3'- r1 cc-v (ao: tCJ) fo '"(-? I 1 5' ( ) l4'3 5'~7 ( tiiA i .., ; ~ ) 
\ 

'?> &.{- l- \( ce-v ~DO:tb) ro&.(-r 1 t l) ~ ~"' ) 5'4( \I' ( f ) 

Comments: -----------------------------------------------------------------------------------

CAL.6 

··=·:·· 



LDC #: 38490A6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:___!!9.[b_ Associated sample units:___!!9.[b_ 
Sampling date: 3/30/17 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other: 

Blank ID I Action Limit Samole Identification 

2 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\38490A6a. wpd 

Page:_l__of_l_ 

Reviewer: M& 
2nd Reviewer: ~ 



LDC#: 3e4 q OA(o 

METHOD: lnorganics, EPA Method See Co ve.r 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~~..:....::N=/A-=- Was a matrix spike analyzed for each matrix in this SDG? 

Page:_l_of_( _ 

Reviewer: N\ <1= 
2nd Reviewer: c:::L_ 

.....!.....I~.!...!N=IA...:.... Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

Y @N/A Were all duplicate sample relative percent differences (RPD) .::: 20% for water samples and _:::35% for soil samples? 
LEVEL IV ONLY: 
@N N/A Were recalculated results acceptable? See Level· IV Recalculation Worksheet for recalculations. 

MS MSD 
.Jl tn M~triv .6n~lvt.:o 0 0/ ..... RPn fl imitc:\ A ,.., -·· .. 
I ~ (tp WA+rt..r Ct ~O'f (qo ... no) l~(9o-no' ~Q~ r~ J...tlrsLA ( ~~~ olet~ J 

so~ ll.{~ ( l , Lt..f~_( I ' ' Je-t;~ d 3) 
'PO,.. ... ~ fHo { ~ J 1 \i ( -1.- .J; ttl\ N·l>.) 

~" ~~~ C\ d0(~lS') ... ~,~ J/V~/A 1 all ~e-ts } 

Comments: ______________________________________________________________________________________________________________ __ 

MSD.6 

' ·~···•:---..-.. ~.- ---:-·"'·~ -~; .... ~~::"·,..~·~~~,..!>';!.::;"N'~:.''f~~~.,<C';"o>~'>." ..... _~· ·• '' ' .............. ....,~- ... -......... :-."'>~..:'''~<!~~p··~"~""'.~" ~ 0 ~ M ~ 



LDC#: 3 8t..t q 0 A(o 

METHOD: lnorganics, Method 5e.e co ve.v 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
Y N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 
LEVEL IV ONLY: 
(0N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

LCS LCSD RPD 
-It 1 r.~11 r.~n 1n M;driY _Anahtt~ 0/..R11imit~} Oi;RJiitnitc.\ llitnitO:\ .. 
I LCS/L..CSP w~tecr PO&.(-f 1~'3 _(~o-uo) I ;tG, _( Cf o - 1t o) 

_j,. .. 
a. l I 

..... 

Page:j_otl_ 

Reviewer:__l1& 
2nd Reviewer: r::?=:=--

.r. 

:f+ Ae.ts/P (~ ll N.1>~ 

Comments=--------~--------------------------------~---------------------------------------------------------------------------

LCSD.wpd 

. :·.~:~--;.-: .:: .. .: . ; ., ,";. ·· .. · . ;.:-.-~~·~·j 



~; 

LDC #: '3eL£'}0,l\(o VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method See covex-

The correlation coefficient (r) for the calibration of F""'ee crJ was recalculated. Calibration date: L..(- ~ - 1( 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

---- -

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration of each analyte in the ICVor CCV source 

co~c .. A\)s. -
Analyte Standard ID Found (units) True (units) ror%R 

Blank 0 M~/._~ o.o 
d. ( ' o .. Oo'1 Standard 1 

5' ( "' O.Ot5' Standard 2 

F.,.ee ' D .Od(o Standard 3 10 v- ~ o .or;9~ 
~~ ' o.o;;&1 

CN 
Standard 4 

50 ( ' 0. ,o~ Standard 5 

Standard 6 I ISO ( ,,, ) 0 .'3td-. 
- -Standard 7 

'"'1~ (~~ ~ .00 (vn1J/~ N\13-N cc.v l c9 .. o'i 1oa 

I' 0\ 

rJ03 /NDa·N CCVl I 0 3 -- (vn~/L ~ ~ .. /.00 (mot~ 
{0 ~ 

,z;;;l 
0. tt~3 (m~/~ o. J.oo C-mot~ ~tA\ CN CCV] <=!C:, 

~ -• 

ror%R 

v: 0 .9C)99 

/0~ 

I OLf 

Cil 

Page:_Lof_L 
Reviewer: M& 

2nd Reviewer: ~ 

Acceptable 
(Y/N) 

y 

~v 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results.·---------------------------------------------------

CALCLC.6 

··.·.·.,.·,.·'. ... , .... · 
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LDC#: 38li"OAb 

METHOD: lnorganics, Method See CO\/~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_l_of_! 

Reviewer: M Gr 
2nd Reviewer: ~ 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-O I x 100 Where, 
(S+D)/2 

SampleiD Type of Analysis 

-,ooo 
laboratory control sample 

5\tM 

?"3C) Matrix spike sample 

~ 
()&}at S' / O<i_ 'f ~ 

Duplicate sample 

L( 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

- - --~ 

Found IS True/ D 
Element (units) {units) 

AH.( 0~1~ 
gfo011 J 

~~{..; 
e t ~oo ,~ 

(SSR-SR) 

fOI-\-f ~8Cfo 0~1~ 'J.J50D 'fa/~ 
J 

H~...-.tV\eSS 
f(A~ I~ 

I Bt.t ooo ,I 

~d/~ 
16~ ooo J 

I 
II I 

eec:alc&dated eeeotted 

I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

JOt;'. C) /05.ct y 

I \ lo I I Co 

I , 
,v 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0.0% of the recalculated results. 

TOTCLC.6 

. ·• -~. . "'· .. · -. : . .·,.• 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method See. Cr>ve.r 

Page:_( of_(_. 
Reviewer: M & 

2nd reviewer: 0 / 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A''. 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for __ # __ I.....!,_C_· _l -----------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 
y;=MX+6 

vJ~e,.II"C 
""'= "l'li13. ~ 
b <:: - '-i 87~ . -r 

"'; \ - \1( "* 

# Sample 10 

I { 

J, 

7- d-
\ 
~ 

~ , 
\Y 

Recalculation: 

l'ot;".:: 7Cft13.·'5(X )- 4€'7b.-r 

o . ' s 1 L.J m~ IL =- X 

~ (o 1514 ... , I ) ( )oDo P~/. ) - !5'1. 1.{ P-~ ( + L.. Wlj -.. 
\1 

Reported Calculated 

Analyte 
Concent~tion 

(.,cA~ ~ 
Conc~~thtion 

()A L.) 
Acceptable 

(YIN) .., 
~ i C\ I 5" J I 5" I 

ND3/ND,- N 7&5;)0 15JO 

N\--\3; N 7d. r 1 a. 1 
A\1-<~li V\;tv 19(000 181000 

TSS 
, 

88 .a r~t'- as. s (W\j/.; 

TotA' ctJ d-88 d89 
F-ree c. N 5.1 6.7 
H~""J V\ess ~I BODO ~ \S ooo 
-r-os 0199 -c~~,L) :;!44 ~~/y ,v 

Note: __ VV\_e.;_:t_h..:...o_cA. __ Cf_o_5_6_A_:__;__;s __ N_."t>_ .. :...__+.:......:o=-...r___;:· a~li___;S.;:;_a._""_.f_t_.e._.:,.r ________ _ 

RECALC.6 



LDC Report# 3849084a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

May 4, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130874-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-023-SW 460-13087 4-1 Water 04/03/17 
CFSWP-022-SW 460-13087 4-2 Water 04/03/17 
CFSWP-018-SW 460-13087 4-3 Water 04/03/17 
CFSWP-019-SW 460-13087 4-4 Water 04/03/17 
CFSWP-009-SW 460-13087 4-5 Water 04/03/17 
CFSWP-011-SW 460-13087 4-6 Water 04/03/17 
CFSWP-012-SW 460-13087 4-7 Water 04/03/17 
CFSWP-DUP5-SW 460-13087 4-8 Water 04/03/17 
CFSWP-011-SWMS 460-13087 4-6MS Water 04/03/17 
CFSWP-011-SWMSD 460-13087 4-6MSD Water 04/03/17 
CFSWP-011-SWDUP 460-13087 4-6 DU P Water 04/03/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(o/oRSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. For CFSWP-011-SWMS/MSD, no data were qualified for 
Calcium and Magnesium percent recoveries outside the QC limits since the parent 
sample results were greater than 4X the spike concentration. Relative percent 
differences (RPD) were within QC limits. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFSWP-012-SW and CFSWP-DUP5-SW were identified as field duplicates. 
No results were .detected in any of the samples with the following exceptions: 

Concentration (ug/L) 

Analyte CFSWP-012-SW CFSWP-DUP5-SW RPD (Limits) Flag AorP 

Aluminum 27.4 37.7 32 J (all detects) A 

Barium 70.5 75.8 7 - -

Calcium 45600 45300 1 - -

Iron 42.4U 54.6 25 - -

Magnesium 10300 10900 6 - -

Manganese 6.8 7.9 15 - -

Potassium 433 451 4 - -

Sodium 2310 2360 2 - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were ~cceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to field duplicate RPD, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-13087 4-1 

I I 
I 

I I AorP I Sample Anal~te Flag Reason 

CFSWP-012-SW Aluminum J (all detects) A Field duplicates (RPD) 
CFSWP-DUP5-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-13087 4-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-13087 4-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 3849084a 

SDG #: 460-130874-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date:'5'- 3--ll 
Page:_t_of_l_ 

Reviewer: M G-
2nd Reviewer: Q\7"' 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiac A[ea I I Cam meets 

I. Sample receipt/Technical holding times A 
II. ICP/MS Tune A 
Ill. Instrument Calibration A 
IV. ICP Interference Check Sample (ICS) Analysis A 
v. Laboratory Blanks 

VI. Field Blanks 

VII. Matrix Spike/Matrix Spike Duplicates 

VIII. Duplicate sample analysis 

IX. Serial Dilution 

X. Laboratory control samples 

XI. Field Duplicates 

XII. Internal Standard (ICP-MS) 

XIII. Sample Result Verification 

)(I\/ ()"':>r!:!ll " nf n!:lt!:l 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

' 1 

' I 
( 

' ( 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-023-SW 

CFSWP-022-SW 

CFSWP-018-SW 

CFSWP-019-SW 

CFSWP-009-SW 

CFSWP-011-SW 

CFSWP-012-SW 

8 ~ CFSWP-DUP5-SW 

9 t CFSWP-011-SWMS 

10 { CFSWP-011-SWMSD 

11 
( 

CFSWP-011-SWDUP 

12 

13 \ f'BvJI 
uJ p .B ""~ 

A 
rJ 
A /V\5/MS:D 

A OlJF 
A S1)!G, 
A l-CS 

sw 1).=-/+5 

A 
A 
A 

NO = No compounds detected 
R = Rinsate 

(e c~ 

D =Duplicate 
TB = Trip blank 

M<i - L( X ) 
v 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-13087 4-1 Water 04/03/17 

460-13087 4-2 Water 04/03/17 

460-13087 4-3 Water 04/03/17 

460-13087 4-4 Water 04/03/17 

460-13087 4-5 Water 04/03/17 

460-13087 4-6 Water 04/03/17 

460-13087 4-7 Water 04/03/17 

460-13087 4-8 Water 04/03/17 

460-13087 4-6MS Water 04/03/17 

460-13087 4-6MSD Water 04/03/17 

460-13087 4-6DUP Water 04/03/17 

I 

Notes: ____________________________________________________________________________________ ___ 

L:\Roux Associates\Columbia Falls\3849084aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA sw 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. v' 
Cooler temperature criteria was met. v' 
II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? v' 
Were %RSD of isotopes in the tuning solution ~5%? ./ 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? v' 
Were the proper number of standards used? v 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- .I 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? v' 

IV. Blanks 

Was a method blank associated with every sample in this SDG? V' 
Was there contamination in the method blanks? If yes, please see the Blanks ./ 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? ./ 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or ./ MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike ~ 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were< 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? v' 
Was an LCS analvzed oer extraction batch? v 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) ./ 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page:_Lot -:J.. 
Reviewer: ~& 

2nd Reviewer:~ 

Findings/Comments 



LDC #: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis performed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL / 
I liCP)J>1 OOX the MDUICP/MS)? 

Were all percent differences (%Ds) < 10%? / 
Was there evidence of negative interference? If yes, professional judgement will be ./ 
used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. ./ 

XIII. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

v 

t/' 

Page: ~of ). 
Reviewer:~ 

2nd Reviewer: 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_L.of.L 

Reviewer: f'\~ 
2nd reviewer: 0 

All circled elements are applicable to each sample. 

~ .I 10 M~triY T~rnAt A""~l"t.a Li~t fTAL\ 

/-+8 w t;A.1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hq Ni K Se Aq, Na Tl. V, ZQ)Mo, B, Si, CN-, 

Gc.. ~ I\ 
_1_ I AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe Pb MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, ZrUMo, B, Si, CN-, 

1 10 •II ~1. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ·, Mn)Hg(f\li, K, Se, Ag_, Na, Tl, V, Zn)Mo, 8, Si, eN·, 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, GN-. 

AI, Sb, As, Ba, Be, Gd, Ga, Gr, Co, Gu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, GN·, 

AI, Sb, As, Ba, Be, Gd, Ca, Cr, Go, Gu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, GN·, 

AI, Sb, As, Ba, Be, Gd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, GN·, 

AI, Sb, As, Ba, Be, Gd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As Sa, Be, Cd, Ga, Gr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ga, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Gd, Ca, Cr, Go, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K; Se, Ag, Na; Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As Ba, Be, Cd, Ga, Gr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg_, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Go, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Gd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ga, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, GN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Gr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, GN·, 

A ·'· M~thnrf 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP-MS vJ (AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, M;i)Hg{I\Ji, K, Se, Ag, Na, Tl, V, Zi1) Mo, B, Si, CN·, 

~I= AA AI ~h !1<:! R~ Rt:o. ~ci Ca Cr Cn Cu.I=P Ph Mn_ Mn 1-fn Ni K ~c 11n 1\l!:ll Tl \/ 7h Mn R ~i r'l\1" 

Comments: <Mercury by CVAA 1f perlormeCi) 

ELEMENTS.4 

'~. 



LDC#: 38490B4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 6020A/7470A) 

Concentration (ug/L) 

Analyte 7 8 

Aluminum 27.4 37.7 

Barium 70.5 75.8 

Calcium 45600 45300 

Iron 42.4U 54.6 

Magnesium 10300 10900 

Manganese 6.8 7.9 

Potassium 433 451 

Sodium 2310 2360 

V:\FIELD DUPLICATES\FD_morganlc\38490B4a.WPD 

Page:_Lof_(_ 
Reviewer:~ 

2nd Reviewer:~ 

Qualification 
RPD (Parent Only) 
(~30) 

32 J/UJ/A 
(all dets) 

7 

1 

25 

6 

15 

4 

2 



-, 
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LDC#: 3S'i908L.{a VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_l_of_L 

Reviewer: tv'\ G-
2nd Reviewer: c>--= 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard 10 

tC} "i I 

I' c. v 
07~( 

~cv 

?"lltO 

cc\1'=> 
0831 

cc.v3 

Where, Found = concentration {in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

~-- --------- - ~---~----------

I Recalculated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
JV\V'\ <-; 09. 5L{ /...(00 l 0 l 

CVAA (Initial calibration) H;, 5'.00 ~.DO (00 
v 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) C-.r Lf-5.et ~0~0 ~7 

CVAA (Continuing calibration) 111 5 .0'-f ~.Do I o \ 
v 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II I 

eeeaaed 
Acceptable 

%R (Y/N) 

I 0?. '{ 

/00 

9~ 

I 0 ( '" 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 
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LDC #: 3 eLf ry 0 g L{ a VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:.J_of_J_ 

Reviewer: tVl '-
2nd Reviewer: G=----

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R = Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

SampleiD 

1,~9 

'!'.CSA13 
~~It-t 

L...CS 
7a.t;( 

9 
?~ol r o300 

I \ 
~"!OJ/ ,'&0'1 

(o 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5} 

Found IS II True I 0 I SDR (units) 
Type of Analysis Element (units) -

ICP interference check· v l<=l3. \ ("'~!._) ~00 ~~h.~ 
\ 

0at~ Laboratory control sample Sb if 3 .~0 (A~ fL.; d-15. 0 

Matrix spike (SSR-SR) (~/L, Co #3.~' (IA31~ ~5 .o 

Duplicate K L( 511-. '1 (M~I~ L(t;(_o ~,/._) 
ICP serial dilution c~ L..l Co z; ~e (,«31,_ t-{q 000 ~3ts 

I eecalc11lated I 
I %R/RPD/%0 I 

97 

9L..( 

9t-f 

o.e 

5-2 

Acceptable 
%R/ RPD/%0 (Y/N) 

q7 '( 

""'~ ~qL( 

Cft-i 

0.7 

5" .. ~ ~~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_Lof_l _ 

Reviewer:~ 
2nd reviewer:-£L..--

Please see qualifications below for all questions answered "N 11
• Not applicable questions are identified as "N/A". 

N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ iF __ l__.__C_U......:....._ _________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Dil 

# 

I 

d-

' 
£.{ 

r; 

b 

( 

e 

(RD)(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 

Recalculation: 

--Initial volume (ml) or weight (G) -----------------
Dilution factor 0 ., 0 '!{ 0 ,_ 

Reported Calculated 

SampleiD Analyte 
Conc~~tAtion 

(P. ~ C~nY~fh 

\ Ct.A 1.e 3,S 

~ At I &.tO 11..10 

'3 K (00 700 

L{ Cv If.~ t-f /3 

~ ea. 77·1 77.1 

" MV\ ?.5' '1.t; 

1 Ctt '-{ 5'{g 0 0 1..( s- (o 00· 

cQ Fe 5/.f.(o 5L-(.(o 

Acceptable 
(Y/N) 

y' 

, 

Note:_W'_U_~_o_a. __ 7_4.:_7.:_0_A __ ; -~ _I'J_;o_ .. _.f,:...._D_.r_a_;__\ \---=s:...._a_hl\~ei--,.:1~£---=S:..__ __________ _ 
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LDC Report# 3849086 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

May 5, 2017 

Wet Chemistry 

Stage 4 

T estAmerica, Inc. 

Sample Delivery Group (SDG): 460-130874-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-023-SW 460-13087 4-1 Water 04/03/17 
CFSWP-022-SW 460-13087 4-2 Water 04/03/17 
CFSWP-018-SW 460-13087 4-3 Water 04/03/17 
CFSWP-019-SW 460-13087 4-4 Water 04/03/17 
CFSWP-009-SW 460-13087 4-5 Water 04/03/17 
CFSWP-011-SW 460-13087 4-6 Water 04/03/17 
CFSWP-012-SW 460-13087 4-7 Water 04/03/17 
CFSWP-DUP5-SW 460-13087 4-8 Water 04/03/17 
CFSWP-011-SWMS 460-13087 4-6MS Water 04/03/17 
CFSWP-011-SWMSD 460-13087 4-6MSD Water 04/03/17 
CFSWP-011-SWDUP 460-13087 4-6DU P Water 04/03/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hard ness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA SW 846 Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (limits) (limits) Flag AorP 

CFSWP-011-SWMS/MSD Chloride 125 (90-11 0) - J+ (all detects) A 
(All samples in SDG 460-130874-1) 

CFSWP-011-SWMS/MSD Orthophosphate as P 76 (90-11 0) 73 (90-110) UJ (all non-detects) A 
(All samples in SDG 460-130874-1) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

4 
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VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFSWP-012-SW and CFSWP-DUPS-SW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFSWP-012-SW CFSWP-DUP5-SW RPD (Limits) Flag AorP 

Alkalinity 172000 ug/L 172000 ug/L 0 (S30) - -

Ammonia as N 72.0U ug/L 141 ug/L 65 {S30) J (all detects) A 
UJ (all non-detects) 

Chloride 2640 ug/L 2660 ug/L 1 (S30) - -

Fluoride 101 ug/L 89.6 ug/L 12 (S30) - -

Hardness 168000 ug/L 170000 ug/L 1 (S30) - -

Sulfate 2210 ug/L 2140 ug/L 3 (S30) - -

Total dissolved solids 164 mg/L 163 mg/L 1 (S30) - -

Total suspended solids 1.2 mg/L 1.3 mg/L 8 (S30) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD o/oR and field duplicate RPD, data were qualified as estimated in eight 
samples. 

5 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-13087 4-1 

I Sample I Anal~te I Flag I AorP I Reason 

CFSWP-023-SW Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFSWP-022-SW duplicate (%R) 
CFSWP-018-SW 
CFSWP-019-SW 
CFSWP-009-SW 
CFSWP-011-SW 
CFSWP-012-SW 
CFSWP-DUP5-SW 

CFSWP-023-SW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFSWP-022-SW duplicate (%R) 
CFSWP-018-SW 
CFSWP-019-SW 
CFSWP-009-SW 
CFSWP-011-SW 
CFSWP-012-SW 
CFSWP-DUP5-SW 

CFSWP-012-SW Ammonia as N J (all detects) A Field duplicates (RPD) 
CFSWP-DUP5-SW UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-130874-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-13087 4-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 3849086 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-130874-1 Level IV 
Laboratory: Test America. Inc. 

Date: 5' .. "'( ... 1'1 
Page:_t of_L 

Reviewer: MG 
2nd Reviewer: o:::;;' 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrlte/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW84(3 Method 9056A). TDS (SM2540C). TSS (SM2540D) o-

· The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

XI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1.4 

I llalidatiao A[ea 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

()vl'>r::lll nf nl:lh::a 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-023-SW 

CFSWP-022-SW 

CFSWP-018-SW 

CFSWP-019-SW 

CFSWP-009-SW 

CFSWP-011-SW 

CFSWP-012-SW 

CFSWP-DUP5-SW 

CFSWP-011-SWMS 

CFSWP-011-SWMSD 

CFSWP-011-SWDUP 

P~w 

I I Cammeots 

A 
A 
A 
A 
N 
sw MS/MS'b 
A DV~ 

A L CS/L.CSD/S R"1 
sw v:. I +S 
A 
A 

ND =No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-13087 4-1 

460-13087 4-2 

460-13087 4-3 

460-13087 4-4 

460-13087 4-5 

460-13087 4-6 

460-13087 4-7 

460-13087 4-8 

460-13087 4-6MS 

460-13087 4-6MSD 

460-130874-6DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 04/03/17 

Water 04/03/17 

Water 04/03/17 

Water 04/03/17 

Water 04/03/17 

Water 04/03/17 

Water 04/03/17 

Water 04/03/17 

Water 04/03/17 

Water 04/03/17 

Water 04/03/17 

I 

Notes: ________________________________________________________________________________________________________________________________________________________________________ ___ 

L:\Roux Associates\Columbia Falls\38490B6W.wpd 1 



LDC #: ~ Sl{ l:f 08" VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method 5e.<!.CovCl') 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. if 
Cooler temperature criteria was met. ./ 

II. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? / 
Were all initial calibration correlation coefficients> 0.995? t/ 
Were all initial and continuing calibration verification %Rs within the 90-11 0% QC /' 
limits? 

Were titrant checks performed as required? (Level IV only) ~ 
Were balance checks performed as required? (Level IV only) ~ 
Ill. Blanks 

Was a method blank associated with every sample in this SDG? 
,./ 

Was there contamination in the method blanks? If yes, please see the Blanks ~ 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this / SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MSIMSD percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences {RPD) ::: 20% for 

./ waters and·~ 35% for soil samples? A control limit of~ CRDL(::: 2X CRDL far soil) 
was used for samples that were ::: 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) if 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were 12_erformance evaluation (PE) samples performed? ../ 
Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

,/ 

Page:l_of ~ 
Reviewer: MC,. 

2nd Reviewer: ~ 

Findings/Comments 

]-.~. 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable .! to level IV validation? 

Were detection limits < RL? / 
Vlll. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
IX Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. / 
X. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. 

WETC-EPA_201 o.wpd version 1.0 

NA 

v 

Page:~of~ 
Reviewer: MG 

2nd Reviewer: aL 

Findings!Comments 



LDC#: '384GJ08~ VALIDATION FINDINGS WORKSHEET Page:-f_of__L__ 
Reviewer: MG: Sample Specific Analysis Reference 

2nd reviewer:~ 
All circled methods are applicable to each sample. 

... 
·• 1n M::atriY I earamete[ I 

t4e vJ pHtfDSXC'JlF1NO/'NO~TKN TOC CR6
+ e10.1~@) 

c2c OJ, ro pH TD8 tCJXFYNo/'f'J-fu{SoJ PoJ ALK ~ TKN TOe eR6
+ e10.1 

-r ( l ~ pH ~0~ NO?~eN- ~~ TKN TOe CR6+ CI0,1ffi:;;J)crs$) -
pH TDS Cl F NO~ N07 804 P04 ALK CN- NH3 TKN TOC eR6

+ ClOd 

pH TDS Cl F NO~ NO? SOd POd ALK eN- NH~ TKN TOC eR6
+ ClOd 

pH TDS Cl F N03 NO? S04 P04 ALK eN- NH3 TKN TOC CR6+ CI0.1 

pH TDS Cl F NO~ NO? SOd POd ALK eN- NH~ TKN TOC CR6
+ ClOd 

pH TD8 Cl F N03 NO? S04 P04 ALK CN- NH3 TKN TOC CR6
+ CI0.1 

pH TDS e1 F NO::~ NO? SOd POd ALK eN· NH3 TKN TOC CR6+ e104 

pH TD8 Cl F NO~ NO? 804 P04 ALK eN· NH~ TKN TOC eR6
+ e104 

PH TDS c1 F NO::~ NO., soli P04 ALK eN· NH3 TKN Toe CR6
+ c1o4 

pH TDS Cl F NO~ NO? SOd P04 ALK eN· NH::~ TKN TOC eR6
+ e104 

pH TDS Cl F NO~ NO? S04 P04 ALK eN· NH::~ TKN TOC CR6
+ CI011 

pH TDS Cl F NO::~ NO? SOd P04 ALK CN· NH::~ TKN TOC CR6
+ CI011 

pH TDS Cl F NO~ NO., S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI0.1 

pH TDS Cl F NO~ NO? SOd P04 ALK eN- NH::~ TKN TOC CR6
+ CI011 

pH TDS Cl F NO::~ NO., S04 P04 ALK CN- NH::~ TKN TOC CR6
+ CIOA 

pH TDS Cl F N03 NO? S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO? S04 P04 ALK CN- NH3 TKN TOC CR6
+ CI011 

pH TDS Cl F NO~ NO., S04 P04 ALK eN- NH~ TKN TOC CR6
+ CIOA 

pH TDS Cl F NO~ NO., S04 P04 ALK eN- NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO., S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO., SO~ P04 ALK eN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO., S04 P04 ALK eN· NH::~ TKN TOC CR6+ CI04 

pH TDS Cl F NO~ NO., SOd P04 ALK eN· NH~ TKN TOC CR6
+ CI011 

pH TDS Cl F N03 NO? S04 P04 ALK eN- NH3 TKN TOC CR6
+ CIO~~ 

pH TDS Cl F NO~ NO., S04 P04 ALK eN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO? S04 P04 ALK eN· NH3 TKN TOC CR6
+ CI0.1 

ni-l Tn~ r.l I= 1\1() 1\1() ~() . PO AI I< r.N· 1\11-1 Tl<'l\.1 Tnr r.Rs+ rtn 

Comments: _______________________________________ _ 

METHODS.6 

·., 



LDC #: 38l.{ q 0 (3 (o VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: lnorganics, EPA Method See Co veil'" 

R ase see qualifications below for all questions answered "N11
• Not applicable questions are identified as "N/A". 

Y N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:__Lot_l_ 

Reviewer: M Gr 
2nd Reviewer: ~ 

Y N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

~ N/A Were all duplicate sample relative percent differences (RPD) :s. 20% for water samples and :s_35% for soil samples? 
LEVEL IV ONLY: 
<X)N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
-11. ............. n Jn_ _lft::ttriY __Anahd~ OLD, OL ~Pn tl imi~\ I " ... _Ot 

q /\0 ( 015" (1 0 - II 0) all :r + ote.ts I A i~J\ o\e,ts 1 Ct I ·W('A.ffLI/"" 

7fo L_j,_ ___ jj_7~ («:Jo ¥no\ J, J, ~-Lli__;[/A (ar( tJ.t>J POit-P ~ 

Comments: _________________________________________________________ _ 

MSD.6 

I 

.. -~· ~~~~~·-~-.... ~:-·:·~-~':"'7"'......,_~~~t~~~>:,W~-'i'·w..:~·.._,..... .......... . ~ ...... --v._.....,~ .... -.... -•. ~~"""~":;"~~_;'(·:'~"- .... ~,... .. '~- ·······:-:.:··;J 



LDC#: 3849086 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (ug/L) 

Analyte 7 8 RPD (s30) 

Alkalinity 172000 172000 0 

Ammonia as N 72.0U 141 65 

Chloride 2640 2660 1 

Fluoride 101 89.6 12 

Hardness 168000 170000 1 

Sulfate 2210 2140 3 

TDS (mg/L) 164 163 1 

TSS (mg/L) 1.2 1.3 8 

V:\FI ELD DUPLICATES\FD _inorganic\3849086. WPD 

Page:j_ot_l_ 
Reviewer: MC., 

2nd Reviewer: (ji.Z' 

Qualification 
(Parent only) 

J/UJ/A 
(det & NO) 



~; 

LDC #: 38"{ q D 8 (:). VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method ~ ee C ove.r 

The correlation coefficient (r) for the calibration of N \-\ '3- N· was recalculated. Calibration date: 4- I 0- J t 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found x 1 00 
True 

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

-
CDr/\C. A. 'VetA 

Analyte Standard ID Found (units) True (units) ror%R 

Blank o.o ( ~~ ,,_ ~q~~~s 

Standard 1 0 -1 ( I ) li7o7'i~ 

Standard·2 {) .t; ( ) 'l83Cfb3~ 

N~3-N Standard 3 J .. O ( ) sq,3~7t 

~.D { ) I'-S~ glfb8 ";; 0 .9C)~ s 
Standard 4 

Standard 5 Lf .. O ( , ) 36181 \ ~ L.f~ 

Standard 6 - -
-

Standard 7 -
,, S'i 

lotAI eN CCV '3 o d99 ~a~~ 0. ~00 (""'J/~ /00 

(0 l 'a 

NO~/Noa·N rev l .. DOGf (wa3/~ (.00 r-Q (,) I o t 

l '1.(8 
(wtafL.~ CW'11~ f'Dtt- p 

CC\/l 
<1.;;-"l d.t;O 0 ,Lf aro 1) 

ror%R 

"::. o. 9 99'3 

/00 

{0( 

D.t;% D 

Page:_l_of_L 
Reviewer: M& 

2nd Reviewer: G::... 

Acceptable 
(YIN) 

'( 

,r, 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results·--------------------------------------------------

CALCLC.6 

···.·.·.,:,.''. . ~ .. ;: 

I 

l 
I 
I 

l 
! . ; ... :.;.{(1 



LDC #: )8L( 90 S(o 

METHOD: lnorganics, Method See. CoVe~~" 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_Lot_l___ 

Reviewer:~ 
2nd Reviewer: ~ 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = I S-Ol x 100 Where, 
(S+D)/2 

SampleiD Type of Analysis 

1 "3 a-, 
Laboratory control sample 

SR~ 

1!>~0 
Matrix spike sample 

9 
r<>'t l/to"ltot Duplicate sample 

' \ 

S= 
D= 

Element 

TDS 

Original sample concentration 
Duplicate sample concentration 

Found IS 
{units) 

True/ D 
(units) 

7Lt~ (maiL tLfO(vn~(~ 
' 

(SSR-SR) 

N~\ 3 -N I 0 .;-q ~o~~ '000 (JA.~/~ 

(!.a~~ (!i.(Jit-~ 
AHA l£\'373 ~ t10781 

I Recalculated 

ll 
eeeoded 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

too. 3 !00. 8 y' 

I 0 fo lOCo 

0.3 o.3 
~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0. 0% of the recalculated results. 

TOTCLC.6 

. : ' ' ~ ~ ~:~ • -:-~. • ..t: •... -. . __ ., .. 



LDC #: '38l{ C} 0 ?.,(o VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method See Cove.r 

Page:_Lof_l_ 
Reviewer: M <$ 

2nd reviewer: Co=-· 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as 11N/A11
• 

Y. N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 

(£)\J N/A Are all detection limits below the CRQL? 

Compound (analyte) results for .#='" 1' To+a.l C ,.J reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 

'I:: Wl>'+ lo 
w~ecrE!. 

Recalculation: 

CN ""'(JfL.: 0 .. o 3 3L.( (o.'3S'1)-o.Dor"3GJ 

WI: 0 .. 0 ,3£1 
b !: - 0 .. OD I 1~ 

~;,:: 
7~ ( oo 7 5'q to vr&~ ft_ )( I ooo pd ft o~ 

"'~ lx 

Reported 

# Sample 10 Analyte 
Concf~~ation <P. rL.) 

I I T.otc::.. ( c y <'\ lll .~ole -,,eo . 

" d. -rss ( .. Co (wa~ /'-) 

'3 3 NO~/ NO;)- N '\ -r . 
l.( '1 tlt!v J V\e~ s 180 ooo 

5"' 5' so~ d-3~0 

(o ~ A \ \,<A( ; V\ ~ t y 1"'11000 
' 

( -r Tl:>S I loY T.Wt?17 ,_, 

£ 0 N\-\~-tJ I 'i' ( 

-
Calculated 

concenhation Acceptable 
()of~ &- ) (YIN) 

-r.~ y 
' 

( . (o (m~/L.-) 

l I -r 

1 eo ooo 

;t3G,O 

({\000 

lloY (of~.-' 

l'-\ ' •" 

Note:_..!.:.W'...:..:0::::...u...:i11~o.!:!.cl::..__:_:~..:=O:....:~:......:~::...:A-!.-'--=• '5~N_·"D_ .. --!.~.::...ov_a_t_l _S_ti..;_rM__._f_l e._s _________ _ 

RECALC.6 



LDC Report# 38490C4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

May 5, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130969-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-001-SW 460-130969-1 Water 04/04/17 
CFSWP-002-SW 460-130969-2 Water 04/04/17 
CFSWP-008-SW 460-130969-3 Water 04/04/17 
CFSWP-017-SW 460-130969-4 Water 04/04/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

Although the low level check standard exceeded QC limits for Calcium, no data was 
qualified since all results were greater than 2x the reporting limit. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (0/oR) were within QC limits. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-130969-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-130969-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-130969-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 38490C4a 

SDG #: 460-130969-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date:'='-~ ... , 7 
Page:_Lof_L 

Reviewer: MG: 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico Area I I 
I. Sample receipt/Technical holding times A 
II. ICP/MS Tune A 
Ill. Instrument Calibration sw 
IV. ICP Interference Check Sample (ICS) Analysis A 
V. Laboratory Blanks A 
VI. Field Blanks N 
VII. Matrix Sgike/Matrix Spike Duplicates A MS 
VIII. Duplicate sample analysis A t>uP 
IX. Serial Dilution N V\Ot 

X. Laboratory control samples A \...C..S 

XI. Field Duplicates N 
XII. Internal Standard (ICP-MS) A 
XIII. Sample Result Verification A 
XI\/ ()\/l'>rl:lll A nf nl:ltl:l A 

Note: A = Acceptable ND = No compounds detected 
R = Rinsate 

1 I 
2 \ 

3 ~ 

4 J 
5 

6 

7 

8 

9 

10 

11 

12 

13 I 

1.1' 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-001-SW 

CFSWP-002-SW 

CFSWP-008-SW 

CFSWP-017 -SW 

f'SW \ 
r~wf. 

FB = Field blank 

Comments 

( ~ t> er ·. Lf bo- \3D co 1 t.f - ' ' 
( ~ I 

re-~.f ().r W\eJ... 
J 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130969-1 

460-130969-2 

460-130969-3 

460-130969-4 

SB=Source blank 
OTHER: 

Matrix Date 

Water 04/04/17 

Water 04/04/17 

Water 04/04/17 

Water 04/04/17 

I 

Notes: ____________________________________________________________________________________________________________________________________________________________________ ___ 

L:\Roux Associates\Columbia Falls\38490C4aW.wpd 



LDC #:_3_8_4_q_o_c_4Ct VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA sw 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. v' 
Cooler temperature criteria was met. / 
II. ICPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? ~ 

Were %RSD of isotopes in the tuning solution ~5%? v' 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? t/ 
Were all initial and continuing calibration verification %Rs within the 90-110% (80-
120% for mercury) QC limits? 

~ 

Were all initial calibration correlation coefficients> 0.995? ./ 
IV. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks / validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? v' 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? ./ 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
v' SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences -1 (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
v' waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed oer extraction batch? ~ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page:_l ot_2:_ 
Reviewer: MG 

2nd Reviewer: ~ 

Findings/Comments 



LDC #: ~ B t.{ 9 0 C. I.{ C( VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries {%R) within the 30-120% {6020)/60-125% {200.8) .; 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis performed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
I (ICP)/>1 OOX the MDUICP/MS)? 

/ 
Were all percent differences (%Ds1 < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be 
used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable J to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. v' 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. ./ 
Target analytes were detected in the field blanks. 

MET -SW _2014.wpd version 1.0 

NA 

~ 

v 
~ 

/ 

v 

Page:l_ot '
Reviewer: M~, 

2nd Reviewer: ~ 

Findings/Comments 



LDC #: 3~ L(G)OC'i~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_Lof_L 
Reviewer: M<::r 

2nd reviewer: c;::;z--
All circled elements are applicable to each sample. 

- · 1n M!:atriY T!:lrnAt • .I •• £ li~t ITAI \ 

[-+'"\ vJ "AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co Cu Fa E..b. Ma Mn, Hg, Ni, K Se Aa Na, Tl, V, Zn)Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN", 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Gd, Ca, Cr; Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN· 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN", 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 

A -·· • M~thnn 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP-MS w ~AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg; MiJ) HQ(i\fi K, Se AQ Na. Tl, V, ZrUMo, 8, Si, eN·, 

l~l=lul AI ~h l!t:! !:to:. R·o ~n r.~ r.r r.n r.,, I=A Ph Mn l\lln 1-fn Ni (.( ~o l!n 1\r,. Tl \1 7n 1\nn R ~i l"'l\1" 

.Comments: (Mercury by CVAA if performe]n 

ELEMENTS.4 



LDC #: '3 64.9 0 C. 4 "'- VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_t_of_j_ 

Reviewer: M& 
2nd Reviewer: ~ 

~ N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
~ N/A Were all initial and continuing calibration verification percent recoveries (%R} within the control limits of 90-110% for all analytes except mercury (80-120%) 

and cyanide (85-115%)? 
LEVEL IV ONLY: 
~ Was a midrange cyanide standard distilled? 
N N/A Are all correlation coefficients >0.995? 

_...... ~ Were recalculated results acc;ptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

'It n,.t.,. --"'- · 1n .t\n::alvt"' 0/nR . -• ~ n. ·""' . nfJJata 

I "f-'7-t-r c R:C _(d-o:l.(o} Co... I 3d (70-130) All No GuA.l. ( o\e..ts "7 ;)x Rt-) 

Comments:-------------------------------------------------------------------------------------------------------------------

CAL.4SW 
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-, 

LDC#: '38L.iq OC..L{q VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

Page:_Lof_f_ 

Reviewer: M G-
2nd Reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

d-'!~0 

r.cv 
0'1"1 

;rev 

O"{S'~ 
I cc..vs 
I 

og'o 
; 

cc...v~ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Recalc••lated 

Type of Analysis Element Found (ug/L) True {ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) Al L{ ':;2 • 5'0 LfOO (03 

CVAA (Initial calibration) H'\ ~.00 5.00 {00 
II 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) Se '-f9.?fo 5'0.0 ~9 

CVAA (Continuing calibration) Hj t; .03 5.DO l 0 \ 
v 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

-·-

~ eeeoaed 

%R 

l 03 

/00 

4CJ 

/0 ( 

I 

Acceptable 
(YIN) 

'( 

'v 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 

·~· ~; - ..... . ~ ... ::~·~ 



LDC #: 38 t.-('} 0 C. 4ac VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_Lofi_ 

Reviewer: I'll Gr 
2nd Reviewer: £ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found= Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D! x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%0 = !1-SDRI X 100 
I 

---~-------

SampleiD 

oooo 

IC5A8 
o~"lS'" 

l-CS 

0~\~ 

CfSWP-0 I\· 
0907 /080't 

cFSWP-011 .. 

-

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

!CP interference check cu. IS? .t; (tt~l~ 'JOO (..«~I~ 
Laboratory control sample As LfL-(.tS ~0 /,_' ~ o. o ('"a r ._) 
Matrix spike (SSR-SR) 

{f~/~o (Al~/L SWMS ~"" (.0~ t.oo J ~ 

Duplicate 
SWD<JP H~ 0.17 V\ ~a~~ 0. l7t,.{ ~~~~ 

v 

ICP serial dilution - - -

I eecalcnlated I 
I %R/RPD/%0 I 

9:l 

68 

10 ~ 

0 

-

-
Acceptable 

%R/RP0/%0 (Y/N) 

q~ '{ 

98 

/OJ. 

NC.. ~~~ 

- -

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_Lot_L 
Reviewer: tv'\& 

2nd reviewer: ~ 

~ase see qualifications below for all questions answered "N11
• Not applicable questions are identified as "N/A". 

WN7~.:.....:...N=/A_,_ Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ "#=-__ \ _, _S_b __________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Oil 

# 

I 

:J. 

3 

l.-l 

(RD)(fV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

SampleiD 

{ 

~ 

3 

t1 

Recalculation: 

(0.3~ .«~f .... )(o.osoL)(:;z) 
= o. ot;o ,_ 

Reported Calculated 
Concen7.ation ConcenAtion Acceptable 

Analyte (#9 "'"') ()A.<:\ .... ) (Y/N) 

Sb 
v v y 0.~&.\ 0. "4 

fe. L37 13{ 

M~ Lf.{o L.f.(o 

13a. 9l-(.&..{ 4l{ .. Lf 'II 

Note: __ M_V_"'_~_o_4_1_'t_7_D_A __ I s_~_._'b_ .. _~_o_r_a_ll_~_a_,..,~p_l_e_s ______________ _ 

RECALC.4SW 



LDC Report# 38490C6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: May 5, 2017 

Parameters: Wet Chemistry 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-130969-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-001-SW 460-130969-1 Water 04/04/17 
CFSWP-002-SW 460-130969-2 Water 04/04/17 
CFSWP-008-SW 460-130969-3 Water 04/04/17 
CFSWP-017 -SW 460-130969-4 Water 04/04/17 
CFSWP-001-SWMS 460-130969-1 MS Water 04/04/17 
CFSWP-001-SWMSD 460-130969-1 MSD Water 04/04/17 
CFSWP-001-SWDUP 460-130969-1 DUP Water 04/04/17 
CFSWP-008-SWMS 460-130969-3MS Water 04/04/17 
CFSWP-008-SWMSD 460-130969-3MSD Water I 04/04/17 
CFSWP-008-SWDUP 460-130969-3DUP Water 04/04/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorus by EPA SW 846 Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFSWP-008-SWMS/MSD Sulfate 114 (90-110) 113 (90-11 0) J+ (all detects) A 
(All samples in SDG 38490C6) 

CFSWP-008-SWMS/MSD Orthophosphate as P 114 (90-11 0) 116 (90-11 0) NA -
(All samples in SDG 38490C6) 

Relative percent differences (RPD) were within QC limits. 

4 
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VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

CUPID RPD Difference 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFSWP-008-SWDUP Total dissolved solids 8 (S5) - J (all detects) A 
(All samples in SDG 460-130969-1) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (0/oR) were within QC 
limits. 

Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR and DUP RPD, data were qualified as estimated in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-130969-1 

I Samete I Anal~te I Flag I AorP I Reason 

CFSWP-001-SW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
CFSWP-002-SW duplicate (o/oR) 
CFSWP-008-SW 
CFSWP-017-SW 

CFSWP-001-SW Total dissolved solids J (all detects) A Duplicate sample analysis 
CFSWP-002-SW (RPD) 
CFSWP-008-SW 
CFSWP-017-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-130969-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-130969-1 

No Sample Data Qualified in this SDG 

6 
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LDC#: 38490C6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-130969-1 Level IV 
Laboratory: Test America. Inc. 

Date: l5- "t -11 
Page:_Lof_L 

Reviewer: JV\ C,. 
2nd Reviewer~ 

METHOD: (Analyte) A!kalinity (SM2320B). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) -. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatioo A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

)(I ()\/o:>r!:!ll nf rl!:!t!:l 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

!u 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-001-SW 

CFSWP-002-SW 

CFSWP-008-SW 

CFSWP-017 -SW 

CFSWP-001-SWMS 

CFSWP-001-SWMSD 

CFSWP-001-SWDUP 

CFSWP-008-SWMS 

CFSWP-008-SWMSD 

CFSWP-008-SWDUP 

f'Bw 

I I Comments 

A 
A 
A 
A 
N 
sw MS/MSb 
sw D()f> ( S'b6:. l.(W-\~0974 -I ) 

' 

A LCS/LCSD/SR.AI\ 

N 

A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-130969-1 

460-130969-2 

460-130969-3 

460-130969-4 

460-130969-1 MS 

460-130969-1 MS D 

460-130969-1 DUP 

460-130969-3MS 

460-130969-3MSD 

460-130969-3DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 04/04/17 

Water 04/04/17 

Water 04/04/17 

Water 04/04/17 

Water 04/04/17 

Water 04/04/17 

Water 04/04/17 

Water 04/04/17 

Water 04/04/17 

Water 04/04/17 

I 

Notes: ________________________________________________________________________________________________________________________________________________________________________ _____ 

L:\Roux Associates\Columbia Falls\38490C6W.wpd 1 



LDC #: 38 t.(q 0 C.(., VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method .See CPI/(U') 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. V' 
Cooler temperature criteria was met. ./ 
II. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? / 
Were all initial calibration correlation coefficients > 0.995? ~ 
Were all initial and continuing calibration verification %Rs within the 90-110% QC ~ 
limits? 

Were titrant checks performed as required? (Level IV only) ~ 
Were balance checks performed as required? (Level IV onlv) v' 
Ill. Blanks 

Was a method blank associated with everv sample in this SDG? 7 
Was there contamination in the method blanks? If yes, please see the Blanks ./ validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this ./ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil /Water. 

Were the MS/MSD percent recoveries (%R} and the relative percent differences / 
(RPD} within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / waters and ~ 35% for soil samples? A control limit of~ CRDL(~ 2X CRDL for soil} 
was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed oer extraction batch? \/' 

Were the LCS percent recoveries {%R} and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? / 
Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

v 

Page:_l ot_L 
Reviewer: MG. . 

2nd Reviewer:~ 

Findings/Comments 



LDC #:_3_8_'-{_ct_O_C_(o VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable V' to level IV validation? 

Were detection limits < RL? ./ 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ./ 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. /' 
Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 

NA 

./ 

v 

Page:Lot~ 
Reviewer: MG-

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_j_ot_\ _ 

Reviewer: MG-
2nd reviewer: G~ 

,.. ·• 1n M=-triY I E!ar.amete[ I 
l ~ t.f vJ pH~O/NO~~TKN TOC CR6

+ CIO.!Q(T"SS) 

~c. I), lo --pH TDS Cl F <ffo/NOJSOd P04 ALK eN- NH~ TKN TOG CR6
+ ClOd 

7 pH TDS Cl F NO~ NO, S04 P04 ALK eN- NH~ TKN TOG CR6
+ CIOA{H;l) 

S,9 · pH ros(citE)No~ NO, ~ALK eN- NH~ TKN roc CR6
+ cJoA 

~~ tO ~ pH tfoS1EitF)No~ NO,~ALK eN- NH~ TKN roc CR6
+ c1o4 -

pH TDS c1 F No~ No, sod POA ALK eN- NH3 TKN roc CR6
+ c1o4 

pH TDS Cl F N03 NO? 804 P04 ALK eN- NH3 TKN TOC CR6
+ CI0.:1 

pH TDS Cl F NO~ NO, SOd POd ALK eN- NH~ TKN TOC CR6
+. CIO" 

pH TDS Cl F N03 NO? S04 P04 ALK eN- NH3 TKN TOC CR6+ CIOA 

pH TDS Cl F NO~ NO, SOd P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

PH TD8 c1 F NO::~ NO, sod POA ALK eN- NH~ TKN roc CR6
+ c1oA 

pH TDS Cl F N03 NO, 804 P04 ALK eN- NH::~ TKN TOC CR6
+ CIOA 

PH TDS Cl F NO::~ NO, SO" P04 ALK eN- NH3 TKN TOC CR6
+ ClOd 

pH TD8 Cl F N03 NO, S04 P04 ALK CN- NH~ TKN TOC CR6
+ ClOd 

pH TDS Cl F NO~ NO, S0.:1 P04 ALK CN- NH~ TKN TOC CR6
+ ClOd 

pH TD8 Cl F NO~ NO, 804 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, SOd P04 ALK CN- NH3 TKN TOC CR6
+ CIOA 

pH TD8 Cl F NO~ N02 SO<! POd ALK CN- NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO? 804 P04 ALK CN- NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO, SOd P04 ALK eN- NH~ TKN TOC CR6
+ CIOA 

pH TDS Cl F N03 NO? S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TD8 Cl F NO~ NO, SOd POd ALK CN- NH~ TKN TOC CR6
+ ClOd 

pH TDS Cl F NO~ NO? 804 P04 ALK eN· NH3 TKN TOC CR6
+ ClOd 

PH TD8 Cl F N03 NO, 804 POd ALK CN· NH~ TKN TOC CR6+ ClOd 

pH TD8 Cl F N03 NO, 804 P04 ALK eN- NH~ TKN TOC CR6
+ ClOd 

pH TD8 Cl F NO::~ NO, SOd P04 ALK CN- NH3 TKN TOC CR6
+ CIOA 

pH TDS Cl F N03 NO? 804 P04 ALK eN- NH~ TKN TOC CR6
+ ClOd 

pH TD8 Cl F NO~ NO, SOd POd ALK CN· NH~ TKN TOC CR6
+ CIOA 

ni-l Tn~ r.1 I= NO NCl ~() . P() AI K r.N- NH TI<N TOr. r.R6+ r.10 

Comments: ___________________________________ _ 

METHODS.6 



LDC #: 3el.{ 9 0 C. (o 

METHOD: lnorganics, EPA Method See Co ve..r 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N11
• Not applicable questions are identified as "N/A". 

Page:_l_of_l_ 

Reviewer: M. & 
2nd Reviewer: Q 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
eY)N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
LEVEL IV ONLY: 
<Y)N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS . MSD 
*- tn M!:ttriv 4n:4lvt,:l> 0/_ 0/_ RPn II irni+c.\ a ro .. ...... . .... 
\ 8/4 WA.te.~ SOL( ll'i (<to ... no) rt '3 (~o-uo) C( r t J+o(e,ts/A (a H d.ets) 

J.. L PO&i-f' 11"' ( ~ ) li&J ( .), ' .,1.-. ~ J a 11 N. o.) 

Comments: ______________________________________________________________________________________________________________ __ 

MSD.6 

,. ,w .... ::--:-~--~,...,.. .... ::"'•:·~--~~7-~"'·;Jt~.,?.j'~:'t'.i\'t~%~~~:"'~''-'"_..._~, ' • __,... .. ....,.~ ····-·,.;:,.,..~..,:-~,;~~t>~T~"'-""'..,. ... "' .. • ~ •. 



LDC#: 3 8 L{9 OC(s 

METHOD: lnorganics, Method See Ce>ve.r 

VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a duplicate sample analyzed for each matrix in this SDG? 

Page:_Lof_t_ 

Reviewer: M &-
2nd Reviewer: c... 

~ Were all duplicate sample relative percent differences (RPD) ~ 20% for water and~ 35% for soil samples(_::: 10% for Method 300.0)? If no, see qualification 
below. A control limit of ±CRDL (±2X CRDL for soil) was used for samples that were :s;5X the CRDL, including when only one of the duplicate sample values 
were :s;5X the CRDL. If field blanks were used for laboratory duplicates, see overall assessment. 

";L""" ...... .. --·-. ___ _..._.. ... _._.. . ----··- ----~::::·--·-. --- -- .. -· ..... ---·--·-~·-· ... -· .,_, ·--... ·-· . ---·--·-,..·-··-· 

I; I Date I DIIE!Iicate 10 lw::~ I.;~~ I eeo ,. imits~ I Associated Samgles I C11alificaticns 

I 10 B (~ 5") a II :f (_u:JIA ("-I\ Je-ts ~ 

Com men~:---------------------------------------------------------------------------------------------------------------

DUP.6 

.. : ~ .... · ; -~:. ··' :; ~:·; .. ~~ 



5; 

LDC #: '38 L{ 9 0 C (o VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method S e.e C.P VCZ.fl"' 

The correlation coefficient (r) for the calibration of Ta+A( C.N was recalculated. Calibration date: Ll - '1- 17 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Type of Analysis 

Initial calibration 

I 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

co~ c .. A Ye.A 
o ...... .,. .... , ..... +.,.14 

Anafyte Standard ID Found (units) True (units) ror%R 

Blank D .ooo (~A .. ' o.oto~o 

Standard 1 0 .. 0 10 ( ) o .. L{s~ 

\o-tA \ Standard 2 o.oa.,; ( I. D'l 
Standard 3 o .oe;o ( ~ .. 1~ 

( ::=0.~94t'ob 
CyAv.;&t ( ' Lf·'"l~ Standard 4 0 ·lDO J 

Standard 5 0 • ~()() ( ) e .a eo 
Standard 6 0 .. ~00 ( -~ ) /b.'O 

Standard 7 - -
l () ~~ 

(wa~{~ ~a's Nl--\ 3 -N Ccvl l .9C) a.oo JOO 
J 

lf~'i 

, .0 11 (vwtd/~ (~,,~ 
N03(NO~-N Icv t.oo tO? 

J ' 
1300 

(vn~f; ("1/~ 5 04 CCVI i .0\ [.t:;o - ~ .~ '?o D 

~ 

ror%R 

'{ -::.0,9Gt993 

99 

10 ;2. 

- G .t; 1o 'D 

Page: _l_ of _j__ 
Reviewer:~ 

2nd Reviewer:~ 

Acceptable 
(Y/N) 

{ 

It 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results·--------------------------------------------------

CALCLC.6 

··.:;::: 

! 
I .... :.;-~(·, 



LDC#: 3Sl..(C) OC ~ 

METHOD: lnorganics, Method See C ovev 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R} for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:j_otj_ 

Reviewer: M C:t 
2nd Reviewer: 0. 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

SampleiD Type of Analysis 

fL(O~ 
laboratory control sample 

L.. c.s 
( ('f~ 

Matrix spike sample 

5 

l a.oo/t~oo 
Duplicate sample 

1 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

~~~ -·--

Found IS True/ D 
Element (units) {units) 

F qe:. r. f) 00 1~ 1000 (.uok: 
(SSR-SR) 

NOg/rJoa ... N 9~tt .L( (~fL. 1000 ~dl~ 

Hartl. V\~ SS 1%000 (,«3 f--) (!A81..: 
8fJOOO 

7 

I 
II I 

Recalculated eeecu:ted 

I Acceptable 
%R/RPD %R/RPD (Y/N) 

g~ 9fo y 

'}fa 4(o 

~ ~ 
~~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0.0% of the recalculated results. 

TOTCLC.6 

. ~\ .~ .... :.·,.• 



LDC #: 38L{ 90C Co VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method _5_e_e_c_o_v_e_t" __ _ 

Page:-Lof_j_ 
Reviewer: M& 

2nd reviewer: (JZ 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
tiJN N/A Have results been reported and calculated correctly? 
"'DN N/A Are results w1thm the calibrated range of the Instruments? 
CQN N/A Are all detection limits below the CRQL? 

Compound (analyte) results for it=" \ i 1-l~crJsA.£-s S' reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 

( L/. 3 ..,( )( 0. O~~·~)a(o"~o 000 ) ( 1000-j/ ... q) 
~D. D wtl 

:: 8fo 000 _4,{d /._ 

Reported Calculated 

Concr~~tion Concen~tion Acceptable 
# Sample 10 Analyte c#- L.) cP~ '-, (YIN) 

1-\a.vot V\e s ~ sr;ooo "' y l l a" ooo 
J,. F B"{. ~ 94 .. ~ 

d :l TOS 87.0 (m~/a.. 87.0 (W1~ /L. 
J,. -rss e -~ ( J.. ' 8.'5" ( l-

'J 3 N03/NO,-N 100 fOO 

L NH3 .. rJ B~:"o B~.o 

1.{ 4 A \ i,<A l i Vl i 't_y B9\oo BCJroo 
' 

RECALC.6 



LDC#: 3& t..f~O EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by 1A 
EDD Process 

I. EDD 

Ia. - All methods 

lb. -All 

I c. 

II. 

Ila. 

lib. note which codes. 

lie. 

Illb. 

Ill c. - If reason codes are used, do all qualified results have 

reason code field and vice versa? 

Illd. -Does the detect flag require changing for blank 

are all U results marked ND? 

Ille. - Do blank concentrations in report match EDD where 

data was due to blank contamination? 

Illf. -Were multiple results reported due to 

dilutions/reanalysis? If so, were results qualified 

Illg. -Are there any discrepancies between the data packet 
and the EDD? 

Comments/ Action 

't 

'( 

'( 

1J/A 

Date:5"/ s
Page:_l_of~ 2nozzr: 

Notes: _________ *~s~e~e~d~is~c~re~p~a~nc~yLs~h~e~et~-------------------------------------------------------------------------------------

EDD Populatoin Checklist (word).docx 



UL-SFV:\LOGIN\Roux Associates\Columbia Falls\39011COV.wpd

???

LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Roux Associates, INC July 27, 2017
209 Shafter Street
Islandia, New York 11749
Attn: Mr. Michael Ritorto

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation

Dear Mr. Ritorto

Enclosed are the final validation reports for the fractions listed below. These SDGs were
received on July 3, 2017. Attachment 1 is a summary of the samples that were reviewed for
each analysis.

LDC Project #39011:

SDG # Fraction

460-135182-1, 460-135255-1
460-135338-1, 460-135444-1
460-135619-1

Volatiles, Semivolatiles, Chlorinated Pesticides,
Polychlorinated Biphenyls, Metals, Wet Chemistry

The data validation was performed under Stage 4 guidelines. The analyses were validated
using the following documents, as applicable to each method:

! Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls
Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead
County, Montana, November 2015

  
! USEPA, National Functional Guidelines for Superfund Organic Methods Data

Review, August 2014

! USEPA, National Functional Guidelines for Inorganic Superfund Data Review,
August 2014

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update
1, July 1992; update IIA, August 1993; update II, September 1994; update IIB,
January 1995; update III, December 1996; update IIIA, April 1998; IIIB,
November 2004; update IV, February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
Project Manager/Chemist



Shaded cells indicate Level IV validation (all other cells are Level III validation). These sample counts do not include MS/MSD, and DUPs V:\LOGIN\Roux Associates\Columbia Falls\39011ST-Water.wpd

Level IV 9,240 pages-DL Attachment 1

     EDD LDC #39011 (Roux Associates, Inc.- Islandia, NY / Columbia Falls Aluminum Company, Columbia Falls, Montana)

LDC SDG#

DATE

REC'D

(3)

DATE

DUE

VOA

(8260B)

SVOA

(8270D)

Pest.

(8081B)

PCBs

(8082A)

Metals

(6020A

/7470A)

D.Metals

(6020A

/7470A)

  Matrix: W ater/Soil W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 460-135182-1 07/03/17 07/25/17 - - - - - - - - 7 0 7 0

B 460-135255-1 07/03/17 07/25/17 - - - - - - - - 5 0 4 0

C 460-135338-1 07/03/17 07/25/17 - - - - - - - - 9 0 9 0

D 460-135444-1 07/03/17 07/25/17 2 0 1 0 1 0 1 0 5 0 5 0

E 460-135619-1 07/03/17 07/25/17 4 0 3 0 - - - - 6 0 5 0

Total T/CR 6 0 4 0 1 0 1 0 32 0 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 74

     EDD LDC #39011 (Roux Associates, Inc.- Islandia, NY / Columbia Falls Aluminum Company, Columbia Falls, Montana)

LDC SDG#

DATE

REC'D

(3)

DATE

DUE

Alk.

(2320B)
3NH -N

(350.1)

Cl,F

4SO

(300.0)

Diss.

F

(300.0)

Total

CN-

(335.4)

Free

CN-

(9016)

D.Total

CN-

(335.4)

D.Free

CN-

(9016)

DOC

(9060A)

Hard.

(2340C)

3NO /

2NO -N

(353.2)
4O-PO

(9056A)

S=

(4500

-S2 F)

TDS

(2540C)

TSS

(2540D)

  Matrix: W ater/Soil W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 460-135182-1 07/03/17 07/25/17 7 0 7 0 7 0 7 0 7 0 - - 7 0 - - 7 0 7 0 7 0 7 0 7 0 7 0 7 0

B 460-135255-1 07/03/17 07/25/17 5 0 5 0 5 0 4 0 5 0 3 0 5 0 3 0 4 0 5 0 5 0 5 0 5 0 4 0 4 0

C 460-135338-1 07/03/17 07/25/17 9 0 9 0 9 0 9 0 9 0 4 0 9 0 4 0 9 0 9 0 9 0 9 0 9 0 9 0 9 0

D 460-135444-1 07/03/17 07/25/17 5 0 5 0 5 0 5 0 5 0 1 0 5 0 1 0 5 0 5 0 5 0 5 0 5 0 5 0 5 0

E 460-135619-1 07/03/17 07/25/17 6 0 6 0 6 0 5 0 6 0 5 0 5 0 5 0 - - 6 0 6 0 6 0 - - 5 0 5 0

Total T/CR 32 0 32 0 32 0 30 0 32 0 13 0 31 0 13 0 25 0 32 0 32 0 32 0 26 0 30 0 30 0 0 0 0 422



LDC Report# 39011 A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 18, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135182-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-009-SW 460-135182-1 Water 06/12/17 
CFSWP-01 0-SW 460-135182-2 Water 06/12/17 
CFSWP-011-SW 460-135182-3 Water 06/12/17 
CFSWP-012-SW 460-135182-4 Water 06/12/17 
CFSWP-013-SW 460-135182-5 Water 06/12/17 
CFSWP-016-SW 460-135182-6 Water 06/12/17 
CFSWP-DUP6-SW 460-135182-7 Water 06/12/17 
CFSWP-009-SWF 460-135182-1 F Water 06/12/17 
CFSWP-01 0-SWF 460-135182-2F Water 06/12/17 
CFSWP-011-SWF 460-135182-3F Water 06/12/17 
CFSWP-012-SWF 460-135182-4F Water 06/12/17 
CFSWP-013-SWF 460-135182-5F Water 06/12/17 
CFSWP-016-SWF 460-135182-6F Water 06/12/17 
CFSWP-DUP6-SWF 460-135182-7F Water 06/12/17 
CFSWP-011-SWMS 460-135182-3MS Water 06/12/17 
CFSWP-011-SWDUP 460-135182-3DUP Water 06/12/17 
CFSWP-011-SWFMS 460-135182-3FMS Water 06/12/17 
CFSWP-011-SWFDUP 460-135182-3FDUP Water 06/12/17 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39011A4A_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(

0/oRSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFSWP-011-SWMS, no data were qualified for Calcium and Magnesium percent 
recoveries outside the QC limits since the parent sample results were greater than 4X 
the spike concentration. 

For CFSWP-011-SWFMS, no data were qualified for Barium, Calcium, and Magnesium 
percent recoveries outside the QC limits since the parent sample results were greater 
than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

4 
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IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (0/oD) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

XI. Field Duplicates 

Samples CFSWP-016-SW and CFSWP-DUP6-SW and samples CFSWP-016-SWF and 
CFSWP-DUP6-SWF were identified as field duplicates. No results were detected in any 
of the samples with the following exceptions: 

Concentration (ug/L) 

Analyte CFSWP-016-SW CFSWP-DUP6-SW RPD (Limits) Flag AorP 

Aluminum 85.5 66.8 25 (S30) - -

Barium 98.8 99.4 1 (S30) - -

Calcium 50500 51000 1 (S30) - -

Copper 1.9 1.4U 30 (S30) - -

Iron 129 54.7 81 (S30) J (all detects) A 

Magnesium 12200 12400 2 (S30) - -

Manganese 14.7 14.0 5 (S30) - -

Potassium 477 479 0 (S30) - -

Sodium 2200 2200 0 (S30) - -

Zinc 13.5 7.0U 63 (S30) J (all detects) A 
UJ (all non-detects) 

Concentration (ug/L) 

Analyte CFSWP-016-SWF CFSWP-DUP6-SWF RPD (Limits) Flag AorP 

Barium 93.5 99.8 7 (S30) - -

Calcium 50300 50600 1 (S30) - -

5 
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Concentration (ug/L) 

Analyte CFSWP-016-SWF CFSWP-DUP6-SWF RPD (Limits) Flag A orP 

Magnesium 11400 11400 0 (::>30) - -

Manganese 3.4 3.2 6 (::>30) - -

Potassium 439 436 1 (::>30) - -

Sodium 2070 2020 2 (::>30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to field duplicate RPD, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-135182-1 

I Sample I Anal~te I Flag I AorP I Reason 

CFSWP-016-SW Iron J (all detects) A Field duplicates (RPD) 
CFSWP-DUP6-SW UJ (all non-detects) 

Zinc J (all detects) 
UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-135182-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-135182-1 

No Sample Data Qualified in this SDG 

7 
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LDC #:_.::::..;39~0:._:1_.:.,1A~4....:..;:a=---
SDG #:_4.:..=6:..:.0-.-..:1:..:.3=-51.:....::8=2__:-1:._.__ __ 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date:[ .. f7 .. 17 
Page:_Lof_l_ 

Reviewer: IV\ & 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

llalidatioo Area I I Commeots 

Sample receipt/Technical holding times A 
ICP/MS Tune A 
Instrument Calibration A 
ICP Interference Check Sample (ICS) Analysis A 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()\/l::.r.:~ll " nf n.:~t.:~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A 
N 
A MS it: l~ ~ c;_~, M~- "tx 

~ ,, ) r3t:t C M<. - 'i>< 

A DLlP 

A 5'D: 3, 10 

A L..C.S 

sw p:: b-+7 

1\ 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D ~ 1"3t-IY 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

a 

SB=Source blank 
OTHER: 

Samples appended with F were analyzed as dissolved. 

Client ID LabiD Matrix Date 

1 f CFSWP-009-SW 460-135182-1 Water 06/12/17 

2 ' CFSWP-01 0-SW 460-135182-2 Water 06/12/17 

3 ( CFSWP-011-SW 460-135182-3 Water 06/12/17 

4 ( CFSWP-012-SW 460-135182-4 Water 06/12/17 

5 I CFSWP-013-SW 460-135182-5 Water 06/12/17 

6 ( CFSWP-016-SW 460-135182-6 Water 06/12/17 

7 t CFSWP-DUP6-SW 460-135182-7 Water 06/12/17 

8 ~ CFSWP-009-SWF 460-135182-1 F Water 06/12/17 

9 d- CFSWP-01 0-SWF 460-135182-2F Water 06/12/17 

10 ~ CFSWP-011-SWF 460-135182-3F Water 06/12/17 

11 ~ CFSWP-012-SWF 460-135182-4F Water 06/12/17 

12~ CFSWP-013-SWF 460-135182-5F Water 06/12/17 

131 CFSWP-016-SWF 460-135182-6F Water 06/12/17 

14 ~ CFSWP-DUP6-SWF 460-135182-7F Water 06/12/17 

15' CFSWP-011-SWMS 460-135182-3MS Water 06/12/17 

L:\Roux Associates\Columbia Falls\39011A4aW.wpd 
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LDC#: 39011A4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-135182-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Client ID LabiD 

16 1 CFSWP-011-SWDUP 460-135182-3DUP 
":1 17 "f) CFSWP-011-SWFMS 460-135182-3FMS , 

18 "J CFSWP-011-SWFDUP 460-135182-3FDUP 

19 

20 

21 

22, t'Bwl 
i?~' f (3"" ,.. 

Matrix 

Water 

Water 

Water 

Date: 7~ 17- 17 
Page:_l_ot_L_ 

Reviewer: MG 
2nd Reviewer: ~ 

Date 

06/12/17 

06/12/17 

06/12/17 

Notes: ________________________________________________________________________________ __ 

L:\Roux Associates\Columbia Falls\39011A4aW.wpd 



LDC#: ~<fD\ \,L\Llq VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA sw 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. v' 
Cooler temperature criteria was met. ./ 
II. ICPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? ~ 

Were %RSD of isotopes in the tuning solution :s:5%? v' 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? / 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? / 
IV. Blanks 

Was a method blank associated with every sample in this SDG? ./ 
Was there contamination in the method blanks? If yes, please see the Blanks / validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? ./ 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? ~ 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or v' MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 

/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed oer extraction batch? V' 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page:_j_of-2_ 
Reviewer: M.G 

2nd Reviewer: ~ 

Findings/Comments 



LDC #: VALIDATION FINDINGS CHECKLIST Page:l:_ot;). 
Reviewer: MG 

2nd Reviewer:~ 

Validation Area Yes No NA Findings/Comments 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) v' of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? 7 
IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
I liCP)/> 1 OOX the MDUICP/MS)? / 
Were all oercent differences (o/oDs) < 10%? / 
Was there evidence of negative interference? If yes, professional judgement will be / used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. V' 
TarQet analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 



LDC #: 3G) 0' t ALia. VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_ot_( _ 

Reviewer: MG 
2nd reviewer:~ 

All circled elements are applicable to each sample. 

_SarnniA In Matrix T~rnAt An~lvh~ I i~t /TAl \ 

I~ l'f \,.J rAI, Sb, As Be!. Be Cd Ca Cr Co Cu Fe Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na Tl V Zi1)Mo, B, Si, CN·, 

Gc. 15"~ 18 L AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, zrl)Mo, B, Si, CN·, 

AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl. V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag_) Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg_, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI Sb As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

1\ ........... , ..... -' 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP-MS \N AI, Sb, As, Ba, Be, Cd Ca Cr Co Cu Fe Pb, Mg, Mii) Hg(.Ni, K, Se, Ag, Na, Tl, V, Zn)Mo, 8, Si, CN·, 

ir,FAA AI ~h l:t.c. ~!:! R,. rrt r'!:t r.r r.o Cu FA Ph Mn_ Mn Hn NL K ~P l:t.n 1\b Tl \1 7n 1\Jln R ~· ('1\J· 

Comments: (Mercury by CVAA if perform@) 
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LDC#: 39011A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 6020A/7470A) 

Concentration (ug/L) 

Analyte 6 7 

Aluminum 85.5 66.8 

Barium 98.8 99.4 

Calcium 50500 51000 

Copper 1.9 1.4U 

Iron 129 54.7 

Magnesium 12200 12400 

Manganese 14.7 14.0 

Potassium 477 479 

Sodium 2200 2200 

Zinc 13.5 7.0U 

V:\FIELD DUPLICATES\F1eld Dupllcates\FD_morganlc\2017\39011A4a.WPD 

Concentration (ug/L) 

Analyte 13 14 

Barium 93.5 99.8 

Calcium 50300 50600 

Magnesium 11400 11400 

Manganese 3.4 3.2 

Potassium 439 436 

Sodium 2070 2020 

V:\FIELD DUPLICATES\Field Dupllcates\FD _morganlc\2017\39011 A4a.WPD 

Page:_Lofj_ 
Reviewer: M.G 

2nd Reviewer: Z:::V./ 

Qualification 
RPD (Parent Only) 
(s30) 

25 

1 

1 

30 

81 J/UJ/A 
(all dets) 

2 

5 

0 

0 

63 J/UJ/A 
(det & ND) 

Qualification 
RPD (Parent Only) 
(s30) 

7 

1 

0 

6 

1 

2 



LDC #: ~ 9 0 I l A t.f &t VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard 10 

l~~l 

rc.v 
fl.\0~ 

Ic.V 

t1~'3 

cc.v 
u, o""7 

CCV 

Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Recalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) v 39.3'J/ L.fO. 0 99 
CVAA (Initial calibration) Ht l{. So~/ r;.oo C)~ 

fl 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) !\]; ~1. oc.:,1 50.0 I OJ. 

CVAA (Continuing calibration) H_i_ L( .. ~?>(a 5.00 lOo 
v 

GFAA (Initial calibration} 

GFAA (Continuing ca!ibation) 

II 
ee~od:ed 

%R 

98 

9h 

lO~ 

/00 

I 

Page:_f of_l_ 
Reviewer: f"\& 

2nd Reviewer: Q 

Acceptable 
(YIN) 

y 

~u 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 



LDC #: 3 q 0 \ ' A &.{ tl VALIDATIO-N FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020nOOO) 

Page:_Lof_\ 

Reviewer: M G-
2nd Reviewer: Q.. 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

Sample 10 

l~&.(1 

:t:'CSAS 
f1&{~ 

LC.S 
11'16 

tt;" 
\1 <3 I l"'1(;0 

llo 
l1~J /\1~~ 

; 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

--~---

Found IS II True I D I SOR (units) 
Type of Analysis Element {units) 

lCP interference check Se lO ~ .-r (Md It-) \00 ~d t~-) 
Laboratory control sample Cvt '5t.(3 (~/,_) 50.0 ~~/y 
Matrix spike (SSR-SR) 

S\o d-;'.-c3 (#a tL) d-~.0 0~/L) 
Duplicate 

rv\~ I d 14Ca (1-t~ /L) 1 l as L{ (M~~~ 
v 

ICP serial dilution CC( 5Dfa oO (..«~ IY L.(9 '3"SS (#d/L~ 

I eecalc11lated I 
I %R/ RPO /%0 I 

I 03 

/03 

103 

d-. 

J.-~ 

... 
Acceptable 

%RJRP0/%0 {Y/N) 

103 y' 
[03 

{03 

~ 

).5' 

'" 
Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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LDC#: 3~0IIALfa VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_L_ot_l_ 
Reviewer: M ~ 

2nd reviewer: ~-

e ease see qualifications below for all questions answered "N 11
• Not applicable questions are identified as 11N/A11

• 

Y N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ #" __ f L.-_A_( ----------were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. VoL 
Oil 

# 

' ?. 
~ 

'1 -., 
" 7 
8 

GJ 

10 

" ,, 
1'3 

ILl 

(RD)(fV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight {G) 
Dilution factor 

Sample ID 

I 
z 
1 
'1 
~ 

" I 
B 
~ 
10 

II 

'" 13 

I &.I 

RECALC.4SW 

Recalculation: 

( 3c;l. (}o') .M~ 1 ... )( o. o'5'o ~..)( ;;) 

0.050 ..... 

Reported Calculated 
Concen~ation Concenthtion Acceptable 

Analyte ().tq, L.) (,M~ l-) (Y/N) 

AI ~LI.l/ 
. 
"~. 4 '( 

IV\)'\ 3 . \ ~. ( I 

Na. '~10 d d 1'0 
c.~ 50000 soooo 
J,.ll\ l'-l . I ft.{.\ 

0a ~Jd lqa.e ~.-r- t:t8 ·~ 
F"e 5_L( .1 5 Lf • ...., 
As o. b9 0 .(0 

B~ S;".;t e;;.;t 

K l-119 L-(lt.} 

c~ 48100 L-{8100 
1'1\vt '3.~ 3.~ 

No_ ")O(O (}010 

Mq_· ll4 oo ( ll.fOO ,j 

0 



LDC Report# 39011 A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 18, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135182-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-009-SW 460-135182-1 Water 06/12/17 
CFSWP-010-SW 460-135182-2 Water 06/12/17 
CFSWP-011-SW 460-135182-3 Water 06/12/17 
CFSWP-012-SW 460-135182-4 Water 06/12/17 
CFSWP-013-SW 460-135182-5 Water 06/12/17 
CFSWP-016-SW 460-135182-6 Water 06/12/17 
CFSWP-DUP6-SW 460-135182-7 Water 06/12/17 
CFSWP-011-SWMS 460-135182-3MS Water 06/12/17 
CFSWP-011-SWMSD 460-135182-3MSD Water 06/12/17 
CFSWP-011-SWDUP 460-135182-3DUP Water 06/12/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, Dissolved Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide and Dissolved Cyanide by EPA Method 335.4 
Dissolved Organic Carbon by EPA SW 846 Method 9060A 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorous by EPA SW 846 Method 9056A 
Sulfide by Standard Method 4500-S2 F 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix. Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFSWP-011-SWMS/MSD Chloride 130 (90-11 0) 125 (90-11 0) J+ (all detects) A 
(All samples in SDG 460-135182-1) Sulfate 119 (90-11 0) 117 (90-11 0) J+ (all detects) 

Dissolved fluoride 119 (90-11 0) 119 (90-11 0) J+ (all detects) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID RPD Difference 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFSWP-011-SWDUP Total dissolved solids 7 (s;5) - J (all detects) A 
(All samples in SDG 460-135182-1) 
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VIII. Laboratory Control Samples/Standard Reference Material 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the method. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFSWP-016-SW and CFSWP-DUP6-SW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFSWP-016-SW CFSWP-DUP6-SW RPD (Limits) Flag AorP 

Alkalinity 185000 ug/L 185000 ug/L 0 (S30) - -

Chloride 1620 ug/L 1600 ug/L 1 (S30) - -

Fluoride 135 ug/L 137 ug/L 1 (S30) - -

Dissolved fluoride 131 ug/L 138 ug/L 5 (S30) - -

Hardness 180000 ug/L 180000 ug/L 0 (S30) - -

Nitrate/Nitrite as N 113 ug/L 131 ug/L 15 (S30) - -

Sulfate 1990 ug/L 1980 ug/L 1 (S30) - -

Total dissolved solids 210 mg/L 221 mg/L 5 (S30) - -

Dissolved organic carbon 1130 ug/L 1150 ug/L 2 (S30) - -

Total suspended solids 4.4 mg/L 4.0 mg/L 10 (S30) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR and DUP RPD, data were qualified as estimated in seven 
samples. 

5 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39011A6_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-135182-1 

Sample 

CFSWP-009-SW 
CFSWP-01 0-SW 
CFSWP-011-SW 
CFSWP-012-SW 
CFSWP-013-SW 
CFSWP-016-SW 
CFSWP-DUP6-SW 

CFSWP-009-SW 
CFSWP-01 0-SW 
CFSWP-011-SW 
CFSWP-012-SW 
CFSWP-013-SW 
CFSWP-016-SW 
CFSWP-DUP6-SW 

I Analyte 

Chloride 
Sulfate 
Dissolved fluoride 

Total dissolved solids 

I Flag I AorP 

J+ (all detects) A 
J+ (all detects) 
J+ (all detects) 

J (all detects) A 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Duplicate sample analysis 
(RPD) 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-135182-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-135182-1 

No Sample Data Qualified in this SDG 
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LDC #: 39011A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-135182-1 Level IV 
Laboratory: Test America. Inc. 

Date: 7- t1-11 
Page:j_ofj_ 

Reviewer: MGt 
2nd Reviewer~ 

METHOD: (Analyte) Alkalinity (SM2320B). Ammonia-N (EPA Method 350.1 ), Chloride. Fluoride. Dissolved Fluoride. Sulfate 
(EPA Method 300.0), Total Cyanide (EPA Method 335.4), Dissolved Cyanide (EPA Method 335.4t DOC (EPA SW846 Method 
9060A), Hardness (SM2340C), Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P (EPA SW846 Method 9056A). Sulfide 
(SM4SOO-S2 F), TDS (SM2540C). TSS (SM2540D) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

)(J 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

11A 

I ~alidatico Area 

Sample receipUTechnical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

i'IHor<:all nf rl<>+"' 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFSWP-009-SW 

CFSWP-01 0-SW 

CFSWP-011-SW 

CFSWP-012-SW 

CFSWP-013-SW 

CFSWP-016-SW 

CFSWP-DUP6-SW 

CFSWP-011-SWMS 

CFSWP-011-SWMSD 

CFSWP-011-SWDUP 

rs"" ' 
rew~J.. 

I I Comments 

A 
A 
A 
A (-L RL-) 
J\.1 

sw MS/MS'O 

sw DVP 

A L~S/L.CS'D/S12. P\ 

sw -o:::b-t-1 

A 
A 

ND =No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-135182-1 

460-135182-2 

460-135182-3 

460-135182-4 

460-135182-5 

460-135182-6 

460-135182-7 

460-135182-3MS 

460-135182-3MSD 

460-135182-3DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/12/17 

Water 06/12/17 

Water 06/12/17 

Water 06/12/17 

Water 06/12/17 

Water 06/12/17 

Water 06/12/17 

Water 06/12/17 

Water 06/12/17 

Water 06/12/17 

I 

Notes: ____________________________________________________________________________________ __ 
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LDC#: '3{ 0 l \A<. VALIDATION FINDINGS CHECKLIST 

M th d e 0 : I norgan ics ( EP A Metho 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 
Cooler temperature criteria was met. / 
II. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? / 
Were all initial calibration correlation coefficients> 0.995? v 
Were all initial and continuing calibration verification %Rs within the 90-110% QC 
limits? 

./ 
Were titrant checks performed as required? (Level IV only) / 
Were balance checks performed as required? (Level IV only) ~ 
Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks ll' validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this / SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 

/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / waters and =. 35% for soil samples? A control limit of=. CRDL(=. 2X CRDL for soil) 
was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
I Was an LCS analvzed oer extraction batch? ~ 

Were the LCS percent recoveries {%R) and relative percent difference (RPD) V' within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation {PE) samples performed? v' 
Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

V' 

Page:_r of~ 
Reviewer: MG 

2nd Reviewer:~ 

Findings/Comments 



LDC #: __ 1_<=t_o_t_\_A_~_ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? ~ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. ../ 
Target analytes were detected in the field duplicates. / 
X. Field blanks 

Field blanks were identified in this SDG. / 
Target analvtes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 

NA 

v' 

Page:~of ;;l. 
Reviewer: M(;" 

2nd Reviewer: &:'~ 

Findings/Comments 



LDC #: '; 9 0 \ \ A~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_Lot_t_ 
Reviewer: M & ....,-

2nd reviewer: ;?" 

... 
I ID Matrix n . .i. 

l __, 7 w cros--(FJN ~~ I~,J;~~s' pH 1sXCJIF O/NO,_ SO PO LK eN- NH3. TKN TOC CR6
+ Cl F s- 4~ c~ ~ 

~c 8,9 pH TDS _{CIIF.lNO/NO~ ALK (6N)(NH) TKN TOC CR6
+ Clc(d~~ 0:;~ ~ ~ 

t JO •V pH ~N03 N02 ~eN- NH3 TKN TOC CR6
+ Clc/.!~) ~ 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO:. NO, S04 POd ALK eN· NH:. TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK CN- NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F NO:. NO, S04 POd ALK CN· NH:. TKN TOC CR6
+ CI04 : 

pH TDS Cl F N03 N02 S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO:. NO, SOd POd ALK eN· NH:. TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO, S04 POd ALK CN· NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI0_4 

pH TDS Cl F NO::~ NO, SOd POd ALK eN· NH::~ TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NH3 TKN TOG CR6
+ CIO_A 

pH TDS Cl F N03 NO, SOd POd ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO, S04 POd ALK CN· NH::~ TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO, S04 POd ALK CN· NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH::~ TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO:~ S04 P04 ALK CN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO:. NO, SOd P04 ALK CN· NH::~ TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO, S04 POd ALK CN· NH3 TKN TOC CR6
+ C104 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO, S04 POd ALK eN· NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 N02 S04 P04 ALK eN· NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F NO::~ NO, S04 POd ALK CN· NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO, SOd P04 ALK CN· NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO, SOd POd ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO, SOd P04 ALK CN· NH::~ TKN TOC CR6
+ ClOd 

n~ Tn~ ~I F NO. NO. SO PO AI K ~N- NH _TKN Tnr. r.R6+ r.1n 

Comments: ____________________________________ _ 

METHODS.6 



LDC #: '~ 0 \ l A (o 

METHOD: lnorganics, EPA Method See Co ve.r 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_j_ of_L_ 
Reviewer: MG 

2nd Reviewer: 0---

YJ~N/A Was a matrix spike analyzed for each matrix in this SDG? 
YN/A Were matnx sptke percent recovenes (%R) wtthtn the control hmtts of 75-125? If the sample concentration exceeded the sptke concentration by a factor 

of 4 or more, no action was taken. 
~N N/A Were all duplicate sample relative percent differences (RPD) :::_ 20% for water samples and ~35% for soil samples? 
~VEL IV ONLY: 
'L N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
It ·- ·-~~ In u,.t .. iv An~lvt... OF,., OF,., QPn /1 irnite\ • ,.. n :.<:: • 

l B/9 W~:te~ c l r3o {1o-uo) l:J5j<}o-uo) ~ II J+ ol.e.-ts/A I~ I( tJets) 
1 1 50_!i 11_9_1 l _lll7{ I ) I J 1 ) 

J,. ~ tt:s. F 119_ 1 ~ lJlq ! } .Jt " _y 1 
- -- -----L.-

Comments: ______________________________________________________________________________________________________________ __ 

MSD.6 

.... :-~:.:·~ 



LDC #: 3Cf 0 llA(o Page:_l_of_\_ 
Reviewer: M <:r 

METHOD: lnorganics, Method See. Cove.,.-

VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

2nd Reviewer: <:2;: L 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a duplicate sample analyzed for each matrix in this SDG? 
Y N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water and~ 35% for soil samples(~ 10% for Method 300.0)? If no, see qualification 

below. A control limit of ±CRDL (±2X CRDL for soil) was used for samples that were ~sx the CRDL, including when only one of the duplicate sample values 
were ~sx the CRDL. If field blanks were used for laboratory duplicates, see overall assessment. 

LEVEL IV ONLY: 

~ifnoa~ HI ou~i~•o --~w:::.-1 ;·~ru;~ ie7~m;~U-UIH .~~~~::~n:w I J(uJ/A o'[~U·;oo~ts) I 

Comments:----------------------------------------------------------------------------------------------------------------------

DUP.6 

-: ~ . . .. ··• :. ·· .. · ··.-.: ·; -_:·; .. ~~: 

) 

~ 
l 
-' 



LDC#: 39011A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (ug/L) 

Analyte 6 7 RPD (!>30) 

Alkalinity 185000 185000 0 

Chloride 1620 1600 1 

Fluoride 135 137 1 

Dissolved Fluoride 131 138 5 

Hardness 180000 180000 0 

Nitrate/Nitrite as N 113 131 15 

Sulfate 1990 1980 1 

TDS (mg/L) 210 221 5 

Dissolved Organic 1130 1150 2 
Carbon 

TSS (mg/L) 4.4 4.0 10 

Page:_Lof_t_ 
Reviewer: M& 

2nd Reviewer~ 

Qualification 
(Parent only) 

V:\FIELD DUPLICATES\Field Duplicates\FD_inorganic\2017\39011A6.WPD 
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LDC #: 3'10 11 A~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method see C.!Ov'<ZV 

The correlation coefficient (r) for the calibration of N 1-\ '3 • N was recalculated. Calibration date: b - l'} ... I I 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

-~ 

Type of Analysis 
I 
I 

Initial calibration 

I 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration of each analyte in the ICVor CCV source 

~------------------

-
Cu~c. A~ 

Analyte Standard 10 Found (units) True (units} ror%R 

Blank 0.0 (wr?ifa.: d-9'76 1 Lt 
0.\ ( ' I'-\ S9b5") Standard 1 I 

Standard 2 D.t) ( ) "'0~39h~ 
l. 0 ( ' 18\ ~~Bl.{ 

Nl-\-;-N 
Standard 3 J 

~.o ( 1 

I b ~1 2>84 l v ~ o. 9'\ BO Standard 4 

Standard 5 L-1·0 { , dB t;1 7 lllla 
Standard 6 - -

-Standard 7 -
l~i4{ 

\''5'7 
o. a.oo (ma /y 0. ;too ~(J/L) {00 CN CC.\1 

lc;" 7'3 

Cva/L~ I'J0.3/I'l0t-N r:.cv I • o ;l <, /L..~ 1• oo l 0 ;2.. 

-roc OGJ S'1 
~0.,.. 

L{ 'L", c~d 1~ 6"o. o CMok~ ~9 
t:>oc. Ic \1 

... 

ror%R 

v-::; 0 .'=J913 

I oo 

ro~ 

~~ 

Page:_t_of_\ 

Reviewer: MG--
2nd Reviewer: C 

Acceptable 
(YIN) 

y 

~IJ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. __________________________________________________ _ 

CALCLC.6 

! 
·.: ... ~·~J:", 



LDC #: 3CJ 0 I lA.fo 

METHOD: lnorganics, Method see co,f2.-r 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_l of_\_ 

Reviewer: MG.-
2nd Reviewer: ~ 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result}- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = !S-Ol x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

Laboratory control sample 

t1LC.S 

Matrix spike sample 

s 
Duplicate sample 

/0 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
Element {units) {units) 

t"Ot4{ 

CN lql 00 1~ d-Oo (,uQ/L' 

J.. Ls so I v-e.J. (SSR-SR) 

F I l B1 (ft~ /~ /000 (~/~ 

T1)S (qq (W\d(~ I 8l) ( Wld '" 

I liecalc& 1lated 

II 
ee~oded 

I I Acceptable 
%R/RPD %R/RPD {Y/N) 

Cf8 Cf't y 

I I q I I C} 

7 7 
'~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0. 0% of the recalculated results. 

TOTCLC.6 



LDC #: ';cy D \ lA Co VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method See co ve.r 

Page:_Lot_(_ 
Reviewer: Jo1 & 

2nd reviewer: &-_........-

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 

Q)N N/ A Are all detection limits below the CRQL? 

Compound (analyte) results for .tl= ( f..\tA._,-J V\e 5S reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 

( '1 .I.{ "" 1 ) ( o. o ;to N ) ( '> o ooo) ( ( ooO ,~t~ I ... ,) 
~Av-J.~~~ : ;::: 

')D wd 

Reported Calculated 

# Sample 10 Analyte 
Co~.:£~tion 

( 1-) 
conf;n~ation 

(lA L) 
Acceptable 

(YIN) 

Ht>..v-J "'e s s 
v v 

'{ I I tseooo taeooo 

J ?. Cl lb'-fO (~ '1 0 

' ~ poe. ta3o ld-30 

L{ Lt IUS ~l;l (wa~ /._) d \?. (wt~/L..) 

~ 'S' N0'3/NO~-N l \3 l t ~ 
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LDC Report# 39011 84a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 20, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135255-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-014-SW 460-135255-1 Water 06/13/17 
CFSWP-015-SW 460-135255-2 Water 06/13/17 
CFSWP-025-SW 460-135255-3 Water 06/13/17 
CFSWP-DUP7 -SW 460-135255-4 Water 06/13/17 
CFSWP-FB4-AQ 460-135255-5 Water 06/13/17 
CFSWP-014-SWF 460-135255-1 F Water 06/13/17 
CFSWP-015-SWF 460-135255-2F Water 06/13/17 
CFSWP-025-SWF 460-135255-3F Water 06/13/17 
CFSWP-DUP7 -SWF 460-135255-4F Water 06/13/17 
CFSWP-025-SWMS 460-135255-3MS Water 06/13/17 
CFSWP-025-SWDUP 460-135255-3DUP Water 06/13/17 
CFSWP-025-SWFMS 460-135255-3FMS Water 06/13/17 
CFSWP-025-SWFDUP 460-135255-3FDUP Water 06/13/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(

0/oRSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFSWP-FB4-AQ was identified as a field blank. No contaminants were found 
with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFSWP-FB4-AQ 06/13/17 Calcium 442 ug/L CFSWP-014-SW 
Sodium 426 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFSWP-014-SW Sodium 2240 ug/L 2240J+ ug/L 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFSWP-025-SWMS, no data were qualified for Calcium and Magnesium percent 
recoveries outside the QC limits since the parent sample results were greater than 4X 
the spike concentration. 

For CFSWP-025-SWFMS, no data were qualified for Barium, Calcium, and Magnesium 
percent recoveries outside the QC limits since the parent sample results were greater 
than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (o/oD) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

XI. Field Duplicates 

Samples CFSWP-015-SW and CFSWP-DUP7-SW and samples CFSWP-015-SWF and 
CFSWP-DUP7 -SWF were identified as field duplicates. No results were detected in any 
of the samples with the following exceptions: 

Concentration (ug/L) 

Analyte CFSWP-015-SW CFSWP-DUP7 -SW RPD (Limits) Flag A orP 

Aluminum 45.6 40.0 13 (:s;30) - -

Barium 97.5 97.1 0 (:s;30) - -

Calcium 51600 51700 0 (:s;30) - -

Magnesium 12600 12700 1 (:s;30) - -

Manganese 12.5 13.0 4 (:s;30) - -

Potassium 469 466 1 (:s;30) - -

Sodium 2250 2270 1 (:s;30) - -

5 
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Concentration (ug/L) 

Analyte CFSWP-015-SWF CFSWP-DUP7 -SWF RPD (Limits) Flag AorP 

Barium 93.0 96.3 3 (S30) - -

Calcium 50500 50100 1 (S30) - -

Magnesium 11700 11700 0 (S30) - -

Manganese 3.5 3.2 9 (S30) - -

Potassium 434 429 1 (S30) - -

Sodium 1960 1940 1 (S30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to field blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-135255-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-135255-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-135255-1 

Modified Final 
Sample Analyte Concentration 

I CFSWP-014-SW I Sodium 
I 

2240J+ ug/L 
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LDC #:_-=-39=-=0::.....:1--=-1 =-84....:..:a:::.___ VALIDATION COMPLETENESS WORKSHEET 
S DG #:_4=-=6-=-0-.....:.1-=-35=2=5-=-5---'1 __ _ Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: 1- ( 8- t "'1 
Page:_Lof_L 

Reviewer: MG 
2nd Reviewer:O------

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea I I Ccmmeots 

I. Sample receipt/Technical holding times A 
II. ICP/MS Tune A 
Ill. Instrument Calibration A 
IV. ICP Interference Check Sample (ICSl Analysis A 
V. Laboratory Blanks A 
VI. Field Blanks Sw F~-::. S' 
VII. Matrix Spike/Matrix Spike Duplicates A MS ( S"l) G-: ~bO -l3~tS;t -I 11=10~~ ~· 4f't9: q' 

VIII. Duplicate sample analysis A PUP ( ~ ) dA 
IX. Serial Dilution A s-o~ ~. e 
X. Laboratory control samples A '- c.s 
XI. Field Duplicates sw O::d--t'-( D:; 7 +~ 
XII. Internal Standard (ICP-MS) A 
XIII. Sample Result Verification A 
)(I\/ n\/o:>r~ll nf n~t~ A 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 
Samples appended with F were analyzed as dissolved. 

Client ID LabiD Matrix Date 

~~ CFSWP-014-SW 460-135255-1 Water 06/13/17 

ll CFSWP-015-SW 460-135255-2 Water 06/13/17 

3 I CFSWP-025-SW 460-135255.:3 Water 06/13/17 
3 

4 I CFSWP-DUP7 -SW 460-135255-4 Water 06/13/17 

~I CFSWP-FB4-AQ 460-135255-5 Water 06/13/17 

6 ~ CFSWP-014-SWF 460-135255-1 F Water 06/13/17 

7 ' 
CFSWP-015-SWF 460-135255-2F Water 06/13/17 ..,, 

8 CFSWP-025-SWF 460-135255-3F Water 06/13/17 

9 ~ CFSWP-DUP7 -SWF 460-135255-4F Water 06/13/17 

10l CFSWP-025-SWMS 460-135255-3MS Water 06/13/17 

11 \ CFSWP-025-SWDUP 460-135255-3DUP Water 06/13/17 

~:;J CFSWP-025-SWFMS 460-135255-3FMS Water 06/13/17 

~' CFSWP-025-SWFDUP 460-135255-3FDUP Water 06/13/17 

14 ( PS.-Jt 
15' ('&J~ 

1 Pt3'~~~3 t1~ ¥J 'f f'6 '1 
L:\Roux Associates\Columbia Falls\39011 B4aW.wpd 
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LDC #: VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. J 
Cooler temperature criteria was met. / 
II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? ~ 
Were %RSD of isotopes in the tuning solution ~5%? ./ 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? ./ 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? v' 
IV. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? ./ 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

./ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences V' (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? v' 
Was an LCS analvzed oer extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page: l_o_t~ 
Reviewer~ 

2nd Reviewer:~ 

Findings/Comments 



LDC #:_3_1_0_\_\ f3_~ G\ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> SOX the MDL 
I (ICPV>1 OOX the MDUICP/MS)? J 
Were all oercent differences (%Ds) < 10%? v' 
Was there evidence of negative interference? If yes, professional judgement will be / used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? 

I/ 
XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. / 
XIII. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. J 

MET-SW_2014.wpd version 1.0 

NA 

./ 

Page: bl-of d
Reviewer: J!t.Gr~ 

2nd Reviewer:__.::;~--· 
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LDC #: '?J ~ O \ \ ~ 4 C<. VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_ot_L 
Reviewer: tl\G= 

2nd reviewer:~ 

All circled elements are applicable to each sample. 

~~mniA ID Matrix T~rnAt A ... 4. I id lTAL\ 

f -=r, <i w ~1, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu Fe. Pb Ma 1\lln Hn Ni I< ~A _Aa Na, Tl, V, Zn"":\Mo, 8, Si, CN·, 

Qc./0~1:3 l "'"AI, Sb, As, Ba, Be Cd Ca Cr Co Cu Fe Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn)Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H~. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, M~. Mn, H~. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

A · MAthnn 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP-MS w Q\1, Sb, As, Ba, Be Cd Ca, Cr, Co, Cu, Fe, Pb, Mg, Mi1)Hg{Ni, K, Se, Ag, Na, Tl, V, Zii)Mo, B, Si, CN·, 

I~!= AA AI ~h llc. ~J:~ R.::> r.rl Ca l:r r.o r.u I=A Ph Mn 1\lln Hn Ni I( ~A An NJ:~ Tl \1 7n Mn R ~i r.N· 

Comments: Qv1ercury by CV AA if performed) 

ELEMENTS A 



LDC #: 39011 B4a 

METHOD: Trace Metals (EPA SW846 6020A/7470A) 
N N/A Were field blanks identified in this SDG? 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Y )N N/A Were target analytes detected in the field blanks? 
Blank units:Jd.9LL_ Associated sample units:___!!9.L!:_ 
Sampling date: 6/13/17 Soil factor applied NA 
t-1e1e1 blank type: (circle one(Field Blari_IS)t Kmsate 1 umer: Assoctatea ::>amp1es: 1 

Analyte Blank 10 Sample Identification 
!':',,, ,, ,, ,,, ,>,' 

fi "' 5 Action 1 
,, ' '> ' ,;:", Level 

Ca 442 4420 

Na 426 4260 2240J+ 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\39011 B4ab.wpd 
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Reviewer: M& 
2nd Reviewer:~ 



LDC#: 39011 84a VALIDATION FINDINGS WORKSHEET 
Field Duplica~es 

METHOD: Metals (EPA Method 6020A/7470A) 

Concentration (ug/L) 

Analyte .2 4 

Aluminum 45.6 40.0 

Barium 97.5 97.1 

Calcium 51600 51700 

Magnesium 12600 12700 

Manganese 12.5 13.0 

Potassium 469 466 

Sodium 2250 2270 
I 

V:\FIELD DUPLICATES\F1eld Dupllcates\FD_Inorgamc\2017\39011 B4a.WPD 

Concentration (ug/L) 

Analyte 7 9 

Barium 93.0 96.3 

Calcium 50500 50100 

Magnesium 11700 11700 

Manganese 3.5 3.2 

Potassium 434 429 

Sodium 1960 1940 

V:\FI ELD DUPLICATES\F1eld Dupllcates\FD _lnorgamc\2017\39011 B4a.WPD 

Page:_l_of_(_ 
Reviewer:___!1&_ ~ 

2nd Reviewer:~ 

Qualification 
RPD (Parent Only) 
(~30) 

13 

0 

0 

1 

4 

1 

1 

Qualification 
RPD (Parent Only) 
(~30) 

3 

1 

0 

9 

1 

1 



LDC #: ?:>, 0 l l BLi a VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

Page:_j_of_L 

Reviewer: M & 
2nd Reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

r= 

Standard ID 

t~~~ 

r:cv 
I"{ OS' 

-rev 

t803 
ccv 

l69'i 
cc\1 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc11lated 

Type of Analysis Element Found (ug/L) True (ugfl) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) Pb 40.45'Cf L(O.O l 0 I 

CVAA (Initial calibration) H'- t.t .. eoel 1{.00 9b 
0 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) C-r ~( * 06<-{ s-o.o {0 ~ 

CVAA (Continuing calibration) Hj, '1 .. ?>10(:, t; .00 97 
v 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
Bea;!or:ted 

%R 

10 I 

cteo 

/0 'J 

97 

I 

Acceptable 
(Y/N) 

y' 

~Lr 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 

' • ~ J •• ::·~ 



LDC #: 3 <=t O I ( f3 Lf a VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020nOOO) 

Page:_Lof_t_ 

Reviewer: M & 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-O I x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

Sample 10 

i'3Jt'3 

ICSAB 
l1'i'3 

t-CS 
18~~ 

tO 
tSar /,e)'S 

( l 
t'a~i / lt~, 

3 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS /I True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check LV\ 'l~. 15" ~~I e-) 100 E"3/t-) 
Laboratory control sample Col d '5. ( ~ fud/~ ~G'. 0 011\.~ 
Matrix spike (SSR-SR) ( t ) Tl Ol I. ~b ~~~ '- ~o.,o ~/J 
Duplicate At L(q -'15' 0~/.,.) ~b.&J~ 0~1~ 
ICP serial dilution c~ 5"1089 (,«;jl~) 5 ;;t ~ 0 L1 081'-) 

I eecalc11lated I 
I %R/RPD/%D I 

't9 

100 

10 <a 

(p 

3. 0 

Acceptable 
%R/RPD/%D (Y/N) 

99 y 
/00 

I 0" 
fo 

3.0 '.lj 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_l_of_l_ 
Reviewer: M G-

2nd reviewer: ~r 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for---~--\ ....:.• __ A_I _________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Dil 

# 

t 

? 

"1 

., 
'i 

(p 

7 

8 

_1 

(RD)(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

I 

J. 

3 

~ 

~ 

(o 

1 

C3 

<t 

RECALC.4SW 

Recalculation: 

(I~. 9 7 I ""d ( 1-. ) ( 0. 0 1.)0 L) ( ? ) 

o.or;o._ = 

Reported Calculated 

Analyte 
Co~~~~ion Concen~ation 

(PJ. L-) 

AI 33.7 3·~.7 

N4 ~~50 d~'iO 

('1\q.._ t:J.L.(OO t d-LI 00 
0 

C.C\ 5't7oo !)1700 

NtA i..{ ()." l101(o 

MVl J..7 ;1.1 

K 't 3'1 43~ 

tJ/) dOlo ;}0\0 

13A ,~.'3 9(, .. '3 

Acceptable 
(YIN) 

y' 

v 



LDC Report# 3901186 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 20, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135255-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-014-SW 460-135255-1 Water 06/13/17 
CFSWP-015-SW 460-135255-2 Water 06/13/17 
CFSWP-025-SW 460-135255-3 Water 06/13/17 
CFSWP-DUP7 -SW 460-135255-4 Water 06/13/17 
CFSWP-FB4-AQ 460-135255-5 Water 06/13/17 
CFSWP-025-SWMS 460-135255-3MS Water 06/13/17 
CFSWP-025-SWMSD 460-135255-3MSD Water 06/13/17 
CFSWP-025-SWDUP 460-135255-3DUP Water 06/13/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, Dissolved Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide and Dissolved Total Cyanide by EPA Method 335.4 
Free Cyanide and Dissolved Free Cyanide by EPA SW 846 Method 9016 
Dissolved Organic Carbon by EPA SW 846 Method 9060A 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorous by EPA SW 846 Method 9056A 
Sulfide by Standard Method 4500-S2 F 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 

. estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is 'not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFSWP-014-SW was identified as a field blank. No contaminants were found 
with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFSWP-014-SW 06/13/17 Chloride 122 ug/L CFSWP-014-SW 
Nitrate/ Nitrite as N 108 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFSWP-014-SW Nitrate/ Nitrite as N 144 ug/L 144J+ ug/L 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39011 B6_RA4.DOC 



VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFSWP-025-SWMS/MSD Chloride 126(90-110) 131 (90-11 0) J+ (all detects) A 
(CFSWP-014-SW 
CFSWP-015-SW 
CFSWP-025-SW 
CFSWP-DUP7 -SW) 

CFSWP-025-SWMS/MSD Sulfate 112 (90-110) 112 (90-11 0) J+ (all detects) A 
(CFSWP-014-SW Dissolved fluoride - 111 (90-110) J+ (all detects) 
CFSWP-015-SW 
CFSWP-025-SW 
CFSWP-DUP7 -SW) 

CFSWP-025-SWMS/MSD Nitrate/Nitrite as N 83 (90-11 0) - J- (all detects) A 
(CFSWP-014-SW 
CFSWP-015-SW 
CFSWP-025-SW 
CFSWP-DUP7 -SW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Material 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (0/oR) were within QC limits. 

5 
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IX. Field Duplicates 

Samples CFSWP-015-SW and CFSWP-DUP7-SW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFSWP-015-SW CFSWP-DUP7 -SW RPD (Limits) Flag AorP 

Alkalinity 186000 ug/L 186000 ug/L 0 (:S30) - -

Chloride 1640 ug/L 1620 ug/L 1 (:S30) - -

Fluoride 135 ug/L 136 ug/L 1 (:S30) - -

Dissolved fluoride 121 ug/L 130 ug/L 7 (:S30) - -

Hardness 180000 ug/L 184000 ug/L 2 (:S30) - -

Nitrate/Nitrite as N 120 ug/L 120 ug/L 0 (:S30) - -

Sulfate 1960 ug/L 1890 ug/L 4 (:S30) - -

Total dissolved solids 179 mg/L 184 mg/L 3 (:S30) - -

Dissolved organic carbon 1250 ug/L 1230 ug/L 2 (:S30) - -

Total suspended solids 2.1 mg/L 1.8 mg/L 15 (:S30) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR, data were qualified as estimated in four samples. 

Due to field blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-135255-1 

I Sample I Anal~te I Flaa I AorP I Reason 

CFSWP-014-SW Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFSWP-015-SW duplicate (%R) 
CFSWP-025-SW 
CFSWP-DUP7 -SW 

CFSWP-014-SW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
CFSWP-015-SW Dissolved fluoride J+ (all detects) duplicate (%R) 
CFSWP-025-SW 
CFSWP-DUP7 -SW 

CFSWP-014-SW Nitrate/Nitrite as N J- (all detects) A Matrix spike/Matrix spike 
CFSWP-015-SW duplicate (%R) 
CFSWP-025-SW 
CFSWP-DUP7 -SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-135255-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-135255-1 

Modified Final 
Sample Analyte Concentration AorP 

CFSWP-014-SW Nitrate/ Nitrite as N 144J+ ug/L A 
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LDC #: 3901186 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-135255-1 Level IV 
Laboratory: Test America. Inc. 

Date: 7- IS- f7 
Page:_( of_f 

Reviewer: M.& 
2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity (SM2320B). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Dissolved Fluoride. Sulfate 
(EPA Method 300.0). Total Cyanide (EPA Method 335.4). Dissolved Total Cyanide (EPA Method 335.4). Free Cyanide. 
Dissolved Free Cyanide (15P/\ M'itllhod Bde.4). DOC (EPA SW846 Method 9060A). Hardness (SM2340C). Nitrite/Nitrite-N 
(EPA Method 353.2). Orthophosphate-P (EPA SW846 Method 9056A). Sulfide (SM4500-S2 F). TDS (SM2540C). TSS 

(SM2540Dl qr1 ~ 'Free c Y"""' ; J. e I tl ;sc" I veJ.. F .r<~e c y a .. ;J.e (EPA sweltb 1'1 t-tko.A. ~ 0 I~ ) 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

XI Ov<=>r,;:all nf n,;:at,;:a 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1q 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-014-SW 

CFSWP-015-SW 

CFSWP-025-SW 

CFSWP-DUP7 -SW 

CFSWP-FB4-AQ 

CFSWP-025-SWMS 

CFSWP-025-SWMSD 

CFSWP-025-SWDUP 

PBwl 
P13w'l 

I I Ccmmeots 

A 
A 
A 
A (~ (tL.. ) 

sw FB = l) 

sw f-1\S/MSD 

A DUP (tte ~ TSS 0~ ~y J:f( e\1"4!!-IAG e) 

t\ LCS/L-CSb/SR.M 

sw D= d+4 
A 
A 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-135255-1 Water 06/13/17 

460-135255-2 Water 06/13/17 

460-135255-3 ~ater 06/13/17 ·-
460-135255-4 Water 06/13/17 

. 460-135255-5 Water 06/13/17 

460-135255-3MS Water 06/13/17 -
460-135255-3MS D Water 06/13/17 

460-135255-3DUP Water 06/13/17 

I 

Notes: __________________________________________________________________________________ __ 
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LDC #:_)_'t_O_t_\ _l?J_b_ VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method ~ee Co"e.l) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. ~ 
Cooler temperature criteria was met. -/ 
II. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? J 
Were all initial calibration correlation coefficients> 0.995? / 
Were all initial and continuing calibration verification %Rs within the 90-110% QC ~ 
limits? 

Were titrant checks performed as required? (Level IV only) / 
Were balance checks performed as required? (Level IV only) v 
Ill. Blanks 

Was a method blank associated with every sample in this SDG? \/ 
Was there contamination in the method blanks? If yes, please see the Blanks v' validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

v' SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ./ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for v waters and ~ 35% for soil samples? A control limit of,::: CRDL(~ 2X CRDL for soil) 
was used for samples that were,::: 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? v 
Was an LCS analvzed oer extraction batch? V' 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) ~ 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? v' 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

./ 

Page:_( of~ 
Reviewer: MG 

2nd Reviewer: ~ 

Findings/Comments 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable v to level IV validation? 

Were detection limits < RL? ,/ 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. J 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. v' 
Target analytes were detected in the field duplicates. .J 
X. Field blanks 

Field blanks were identified in this SDG. ~ 
Target analvtes were detected in the field blanks. v' 

WETC-EPA_201 O.wpd version 1.0 

NA 

Page:_2ot~ 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC#: '?>~0 llf>b VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

Page:_(_ot_f _ 
Reviewer: M(;-

2nd reviewer: c~ 
All circled methods are applicable to each sample. 

,. 
I ID Matrix .... 

I, ~, tf vJ ~ ~ _(tli:f~1Y~ pH O/NO SO.:~. POlL AL CN· NH TKN TOC CR6
+ CI04 F ei\J 5- "'-"' ~ 

'3 pH~C[F]t.JO/~O~~TKN TOC CR6
+ CIO(c!~) @eRA~ ~ 

5' pH TDS~O/NO){sO)(_P()J~(NHJTKN TOC CR6
+ CIOA ~v ~ 

pH TDS Cl F NO~ NO? S04 P04 ALK CN· NH~ TKN TOC CR6
+ CI04(§~i~ ptsF~et~ 

._ 

l,~,"f c..J .... oc.. 

3 pH TDS Cl F N03 N02 S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04~~i,§) -~ )~ 

t) pH TDS Cl F NO~ NO? S04 P04 ALK CN- NH~ TKN TOC CR6
+ CI04 (1i.t) 

6/C..b. 7 pH TD8CCJ!FXNO/'NO~ ALK~TKN TOC CR6
+ CI04(_tA\V [S=) 

s pH~N03 NO?tSo)~cN- NH3 TKN TOC CR6
+ CI04(iij) ([o..r ~ 

: 

G.c pH TDS Cl F NO~ N02 80_4_ P04 ALK eN- NH3 TKN TOC CR6
+ CIOA (~~ (1) Od: 

-;;7" 

II 8 ~ pH TDS Cl F NO~ N07 804 P04 ALK eN- NH~ TKN TOC CR6
+ Cl04~ 

pH TD8 Cl F N03 N07 804 P04 ALK CN· NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ N02 804 P04 ALK CN· NH3 TKN TOC CR6
+ CIOA 

pH TDS Cl F N03 N07 804 P04 ALK CN· NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ N07 804 P04 ALK eN· NH~ TKN TOC CR6
+ Cl04 

pH TDS Cl F NO~ NO? 804 P04 ALK CN· NH3 TKN TOC CR6
+ Cl04 

pH TDS Cl F N03 N07 804 P04 ALK eN· NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO? 804 P04 ALK eN· NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, 804 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TD8 Cl F NO~ N07 804 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 N02 804 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ N07 804 P04 ALK eN· NH~ TKN TOC CR6
+ C104 

pH TDS Cl F N03 N07 804 P04 ALK CN· NH3 TKN TOC CR6
+ Cl04 

pH TDS Cl F N03 N07 804 P04 ALK CN· NHa_ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 N02 S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TD8 Cl F NO~ NO? 804 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 N02 804 P04 ALK eN· NH3 TKN TOC CR6
+ C104 

pH TD8 Cl F N03 N07 804 P04 ALK eN· NH3 TKN TOC CR6
+ CI04 

pH TD8 Cl F N03 NO? 804 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

nH TQS_ Cl I= Nn NO. ~0 PO AI K CN· NH TKN TOC CR6+ CIO 

Comments: ___________________________________ _ 

METHODS.6 



LDC #: 39011 86 

METHOD: lnorganics, EPA Method See Cover 
Blank units:Jd.911_ Associated sample units:Jd.911_ 
Sampling date: 6/13/17 Soil factor a lied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank type: (circle one ield Blank Rinsate I Other: Associated Samples: 1 

II Analyte T-~~~~~~ ., Action Limit I Sample Identification 

Page:_Lof_L 
Reviewer: 1'1\C,. 

2nd Reviewer: --~..::::L..:=,__ 

flf1t ~, ,~c~ 5 I I -1 I I I I I I I I -- I I 
I N03:~2-N I ::: I :::: I 144J+ I I I I I I I I I I 
CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 
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LDC #: 39 ° II ~ ~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: lnorganics, EPA Method See cove.. .r 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
fi) N N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:_{_of_(_ 

Reviewer: M & 
2nd Reviewer: .Q 

Y ® N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

~ N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and _:::35% for soil samples? 
LEVEL IV ONLY: 
(i)N N/A Were recalculated results acceptable? See level IV Recalculation Worksheet for recalculations. 

MS MSD 
·-~~. ................ tn M!:~triY An~lvt.,. 0/_ .... ot_n ~Pn II irnit<:>\ . --' ... -· 
\ b (; WAter Cl ld" j '}o ... uo' I "311 <to-uo) ~ {-'"{ J'"+ J.~+s/A __(_a 11 Dtets ) 

SOq It'- I J ll ~ I .J, ~ I __C_k-t : i'l 1 ..., L( )_ 

o:,s. F II l I J, ) l-+ L{ ~ _(a (t rlt-ts) 
'II' ,Lr NO,/NOa-N 83 ) ..Mr 1-_y_ *J-LujLA ( _j 1 . f 

Comments: __________________________________________________________________________________________________________________ _ 

MS0.6 



LDC#: 3901186 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (ug/L) 

Analyte 2 4 RPD (~30) 

Alkalinity 186000 186000 0 

Chloride 1640 1620 1 

Fluoride 135 136 1 

Dissolved Fluoride 121 130 7 

Hardness 180000 184000 2 

Nitrate/Nitrite as N 120 120 0 

Sulfate 1960 1890 4 

TDS (mg/L) 179 184 3 

Dissolved Organic 1250 1230 2 
Carbon 

TSS (mg/L) 2.1 1.8 15 

Page:_! of_{_ 
Reviewer: MG 

2nd Reviewer: a/ 

Qualification 
(Parent only) 
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LDC #: '3 ~ 0 I I Bb VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method ~ee c 0 Ve If"' 

The correlation coefficient (r) for the calibration of Free- C N was recalculated. Calibration date: {, - ~0 - l-( 

An initial or continuing calibration verification percent recovery (o/oR) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

--------

Type of Analysis 

Initial calibration 

I 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

~~-----· -~ -~- -~ 

A'b~. 
~Ar.alraal;:~~tArl 

COVlC• 
Analyte Standard ID Found (units) True (units) ror%R 

Blank 0 0«~~ o.o 
Standard 1 J. ( 0 .DO/ 

(v-ee Standard 2 '5 ( O,OLL\ 

Standard 3 [0 ( ) O·Od-3 
1-5' ( ) o .. 064 v"='- ( .. 000 

Standard 4 

CN Standard 5 50 ( D .. 1 oL{ 

Standard 6 lS'"O ( ' I ) () .. ~03 

Standard 7 - -
l'!~3 

;) .oo <ma tL) tJI-\3 ... ~ l. 9S d.(~/ .... ~ 99 rev 
.,...DC. 11~8 

Li'r .~t (Ma /L' c~3;'-~ .fo.,. rev ~D.O ~~ 
(:)DC. 

l;'l{_\ 

l. 0\'3 (1/~ (maiL: N01jNoa~N I .Do l o I cc \ll 

ror%R 

v::: J. Ooo 

l:i<J 

99 

I o I 

Page:_J_of_j_ 

Reviewer: MG--
2nd Reviewer: ~ 

Acceptable 
(Y/N) 

y 

~~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. __________________________________________________ _ 
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LDC #: ';qo I I B G:, 

METHOD: lnorganics, Method See Covet/"' 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R} for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_L.of_{_ 

Reviewer: M G 
2nd Reviewer: --a:::__ 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = !S-Ol X 100 
(S+D)/2 

SampleiD 

LC5 

(o 

B 

Where, 

Type of Analysis 

Laboratory control sample 

Matrix spike sample 

Duplicate sample 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
Element (units) {units) 

Svl.fid<l. (o (o 30 (At0ttJ SBdO (~/._) 

(SSR-SR) -

PoL{-1' d-Jc! I ~11..~ J'500 (fdl'-) 

TSS t;' '-1 0 ~~I L) 3.~0 ~/L) 

I 
I 

Recalcadated 

II 
ee~cded 

I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

15' 7~ y 

<1;l. q~ 

d0 ;)D 
~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0. 0% of the recalculated results. 
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LDC #; 3 Gf 0 \ \ '?-:> (o VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method S'ee c ove.V" 

Page:_Lot_J_ 
Reviewer: M 6-" 

2nd reviewer: (?--,..-

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

~,:....:-.:.N...:.:..:/Ac...:.. Are results within the calibrated range of the instruments? 
~.!...!-....!.N..!.!.!/A:...:.. Are all detection limits below the CRQL? 

Compound (analyte) results for __ lt":.._..,;\~_1)_o_c...-__________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 

y ;: W})( + \:) {. 3al:: _5".0'-l'f(X )+ 0. 38~S 
w\A.VC.. 
WI: 5"D'(. @I 5. Dl.\4 

-o.~Stt-8 ~
~;\::: /)< 

# 

I 

f.. 

' 
1.{ 

" 

Sample 10 

I 
j, 

~ 
J, 

'3 

'"{ 

? 

1 .. ~ 7 53 VVldf L- ~ X 

+~ ( l . 3 1 t5 Wlj ( '-

Analyte 

l)OG 
Al\,< 

Tt)S 
HtA.rJ ne.~~ 

TSS 

NOJ/No;;- N 

Cl 

)( (ooo Mg/~) ;:; 1375" 
\,1 

Reported Calculated 
concer;Y

1
ation 

(~!. L..) 
Concen"ation 

(M<f '-) 

" ,3ao 1380 
lfJ'd-000 J 8 J. Ooo 

, '" c~ar~ \ -r ~ tW\~'" 
190 ooo 180 ooo 

l.{.'i (W\t(L.) 4 ·'1 l~~ 

/~0 1 ;;.o 

{ ~ 'J. l ~;}... 

"'1 ( ,_ 
Acceptable 

(YINJ 

{_ 

•L> 

Note: Wlef hoJ.s 335'. L{ 3t;O.\ . 4 °( ~I 9 0~6 A a.V\J.. SM L{ 500 S ;;l f 
av-e N.D. iuv- AH 1 sA...-. p ( ~ s · 
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LDC Report# 39011 C4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: July 20, 2017 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135338-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-001-SW 460-135338-1 Water 06/14/17 
CFSWP-002-SW 460-135338-2 Water 06/14/17 
CFSWP-003-SW 460-135338-3 Water 06/14/17 
CFSWP-004-SW 460-135338-4 Water 06/14/17 
CFSWP-005-SW 460-135338-5 Water 06/14/17 
CFSWP-006-SW 460-135338-6 Water 06/14/17 
CFSWP-007-SW 460-135338-7 Water 06/14/17 
CFSWP-008-SW 460-135338-8 Water 06/14/17 
CFSWP-017-SW 460-135338-9 Water 06/14/17 
CFSWP-001-SWF 460-135338-1 F Water 06/14/17 
CFSWP-002-SWF 460-135338-2F Water 06/14/17 
CFSWP-003-SWF 460-135338-3F Water 06/14/17 
CFSWP-004-SWF 460-135338-4F Water 06/14/17 
CFSWP-005-SWF 460-135338-5F Water 06/14/17 
CFSWP-006-SWF 460-135338-6F Water 06/14/17 
CFSWP-007 -SWF 460-135338-7F Water 06/14/17 
CFSWP-008-SWF 460-135338-8F Water 06/14/17 
CFSWP-017-SWF 460-135338-9F Water 06/14/17 
CFSWP-008-SWMS 460-135338-8MS Water 06/14/17 
CFSWP-008-SWDUP 460-135338-8 D UP Water 06/14/17 
CFSWP-001-SWMS 460-135338-1 MS Water 06/14/17 
CFSWP-001-SWDUP 460-135338-1 DU P Water 06/14/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(

0/oRSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFSWP-008-SWMS, no data were qualified for Calcium percent recoveries outside the 
QC limits since the parent sample results were greater than 4X the spike concentration. 

For CFSWP-001-SWMS, no data were qualified for Calcium and Magnesium percent 
recoveries outside the QC limits since the parent sample results were greater than 4X 
the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

4 
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IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

The results for the dissolved metals sample analysis were greater than the total metals 
sample analysis as follows: 

Concentration (ug/L) 

Analyte CFSWP-003-SWF I CFSWP-003-SW 

I Copper 

I 

26.4 

I 

1.4U 

I 
32.2 1.4U Nickel 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII, Internal Standards (ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-135338-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-135338-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-135338-1 

No Sample Data Qualified in this SDG 
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LDC #: 39011C4a 

SDG #: 460-135338-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date:7 .. Jq·l7 
Page:_Lof_l._ 

Reviewer: MGt 
2nd Reviewer: ~ 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticn A[ea I I Comments 

I. Sample receipVTechnical holding times A 
II. ICP/MS Tune A 
Ill. Instrument Calibration A 
IV. ICP Interference Check Sample (ICS) Analysis A 
V. Laboratory Blanks A 
VI. Field Blanks N / It ICf t C-A- 'tac 

U: A l ~ C.A M4 - 1.1 ~ 

VII. Matrix Spike/Matrix Spike Duplicates A MS 1 (SbCt':, '-tbO- t3~a'5~-( 460- l35"J8g· 
VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()\/l">r::.ll nf n::.t::. 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A OUP 
A SD~ 

A LCS 
N 
A 

Sw 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

Samples appended with F were analyzed as dissolved. 

Client ID 

1 I CFSWP-001-SW 

2 I CFSWP-002-SW 

3 ( CFSWP-003-SW 

4 ( CFSWP-004-SW 

5 l CFSWP-005-SW 

6 ;1 CFSWP-006-SW 

7 ~ CFSWP-007 -SW 

8J. CFSWP-008-SW 

gl CFSWP-017-SW 

10, CFSWP-001-SWF 

11 '!> CFSWP-002-SWF 

12 '3 CFSWP-003-SWF 

13 ~ CFSWP-004-SWF 

14 
3 

CFSWP-005-SWF 

15 '3 CFSWP-006-SWF 

L:\Roux Associates\Columbia Falls\39011C4aW.wpd 

( 
6 1 tO ( ~If 

0 = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135338-1 

460-135338-2 

460-135338-3 

460-135338-4 

460-135338-5 

460-135338-6 

460-135338-7 

460-135338-8 

460-135338-9 

460-135338-1 F 

460-135338-2F 

460-135338-3F 

460-135338-4F 

460-135338-5F 

460-135338-6F 

. 
J, 

) 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

I 



LDC #: 39011 C4a 
SDG #: 460-135338-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Client 10 LabiD 

16 3 CFSWP-007 -SWF 460-135338-7F 

17 ~ CFSWP-008-SWF 460-135338-8F 

18 3 CFSWP-017 -SWF 460-135338-9F 

19; Cf'SWP-OOS·SW M.S "'6- l1f3'38-S ~"iS" 
20~ CfSWr> ... Oo8-SWOUP Lf' o- r 3'i~~g ... r, ou~ 
21~ c Fswr-oo , .... svJ'F MS 'f'D-\1r138-t FMS 

221> c, FS w p-oo f .... SWF "'VP tt~.o.-11~~~-rF 1>vr 
?~ I P13w1 

Date:7 -1~-t( 
Page:_2_of .,_ 

Reviewer: M~ 
2nd Reviewer: ~ 

Matrix Date 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Wt4:te.r 'li 'tl\"1 
W~+& &,/r'f/r1 
W4i~ ,;,~111 
vJ~te,. ,/ILt/1'1 

Notes:..:..;:l;,___~P_13~"'--:?.,...---------------------------------
~ P8w~ 
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LDC #: ?'1 0 l \ CLta. VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 
Cooler temperature criteria was met. v 
II. ICPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? ./ 
Were %RSD of isotopes in the tuning solution ~5%? \/ 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? ./ 
Were the proper number of standards used? ./ 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? / 
IV. Blanks 

Was a method blank associated with everv sample in this SDG? v' 
Was there contamination in the method blanks? If yes, please see the Blanks v' 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? ~ 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? v' 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

./ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences v (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for .I waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed oer extraction batch? ../ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) ./ within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page: f of "). 
Reviewer~MG 

2nd Reviewer: ~ 

Findings/Comments 



LDC #: 3'1 Oil Cll a VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) J of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis performed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
I liCP)/> 1 OOX the MDUICP/MS)? 

~ 

Were all percent differences l%Ds) < 10%? / 
Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable ..; 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. ./ 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. ..; 
Target analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

v' 

/ 

v' 

Page:~ of~ 
Reviewer~ r;-

2nd Reviewer: C.../ 

Findings/Comments 



LDC #: '3~o l \Ct.( Gt VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_Lot_L 

Reviewer: MG 
2nd reviewer: ~ 

All circled elements are applicable to each sample. 

~~mniA 10 M~triY T~rnAt A .......... ,. L.hd fTAL\ 

l ~IS w AI, Sb, As, Sa, Be, Cd Ca Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni K Se Aa Na Tl, V_i_Zrj) Mo, B, Si, CN·, 

QC 19-)~J. t ~AI, Sb, As, Sa, Be, Cd, Ca Cr Co Cu, Fe, Pb, Mg, Mfi) Hg[Ni, K, Se, Ag, Na, Tl, V, Zn) Mo, 8, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

A ...... ~., ... : .. M~thnti 

ICP AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

w -ICP~MS ~1, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mnl Hg(Ni, K, Se, Ag, Na, Tl, V, Zii)Mo, 8, Si, CN·, 

r,FAA AI ~h A~ R~ R~ r.rl r.~ r.r r.n r.11 I=,::. Ph 1\lln 11./ln l-In Ni K ~"" An N~ Tl \1 7n 1\lln R ~i r.N· 

Comments: <Mercury by CV AA 1f performed) 

ELEMENTS.4 



LDC #: 3G}O ll C L.{~ 

METHOD: Trace metals (EPA SW 846 601 0/6020/7000) 

H ~::arnnl ... ln An:llvh~ 

I '3/r ;t Cu 
~ N\ 

VALIDATION FINDINGS WORKSHEET 
Sample Result Verification 

- (P~IL-)-
Ois-s~lveet -ro r4 r f\,e.stJ 1 t 

RP!=::ult (unite::\ dH' /unite::\ l=irulinn 

d-6. L{ '·~ u ot.:~s-olveJ.. ;> -1-o+a.f 
3d.~ l-Lf LA l. 

Page:_Lof_l 

Reviewer: MG 
2nd Reviewer 0.. _ 

.... ·~ . 

+e.x t" 
J, 

Commenffi: ______________________________________________________________________________________________________________ __ 

SRV.SW4.wpd 
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LDC #: 3 'f 0 I I C t{et VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

An jnitial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard 10 

oal{fo 

.rev 
l"fO~ 

rev 

OifO~ 

ccvd.. 
It;' 'I~ 

ccv 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc••lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration} 

JCP/MS (Initial calibration) ,, <0. 0"3 s.oo /00 

CVAA {Initial calibration) f-(t L-f.~os7 'i .00 9<a 
v 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration} Co L(B.L1la 50.0 47 
CVAA (Continuing calibration) Hj_ L( ,9q 51 c;.oo I 00 

v 
GFAA (Initial calibration} 

GFAA (Continuing calibation) 

ll 
eeeoded 

%R 

tOO 

4b 

<17 

/00 

I 

Page:_l_otj_ 

Reviewer: M ~ 
2nd Reviewer: .Q. 

Acceptable 
(YIN) 

y 

"II 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 
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LDC#: 3'7°1\C~a VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_Lot_L 

Reviewer: M(5 
2nd Reviewer: CJ_ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R = Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample 10 

0 '31 ~ 

rc~AB 
o~;' 

LCS 
0 '3?>, 

;ll 
0'3'l<tJ/ O~"i:l. 

'J?. 
Ol'-1'-/ 01"l'\ 

tO 

Where, I = Initial Sample Result (mg!l} 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS /I True I 0 I SOR (units) 
Type of Analysis Element (units) 

ICP interference check As f0d .( ~j_lL-) 100 ~of~ 
Laboratory control sample v IO.?Jli ~{'-) /Q.O {M~ fL) 
Matrix spike 

Ni 
(SSR-SR) ~ I ) 

(9 .. t;'"" ,fA~ .... JD.O 0at,_) 
Duplicate M<t' t..{ S9 ?> (A0 !'-) L-(31€> 0a1L) 
ICP serial dilution Co.. l~( d l 0~/,_) ;}O O)S ~a/L.) 

I eecalc11lated I 
I %R/RP0/%0 I 

/03 

/03 

9S 

I~ 

I-~ 

Acceptable 
%R/ RPO I %D (Y/N) 

l 03 '{ 

103 
1 

9B 

ld-

I • eo ~I 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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LDC #: 3'=t 0 ( l C L{ q VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_Lof_j_ 
Reviewer: MG 

2nd reviewer: C...<::: 
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Pease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ 1=1=_...:..1--t--_P_b _________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Dil 

# 

( 

;2. 
3 
i 
t; 
fo 
7 
fJ 
Cf 
(0 

II 
I'J. 

L~ 

tt[ 

li) 
llo 
rr 
(9 

(RD)(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight {G) 
Dilution factor 

Sample 10 

( 

l 

'3 
Lf 
15' 
(r;; 

'T 
(3 , 

ID 
( ( ,, 
,-; 
If..{ 

l< 
llo 
l1 
lfd 

RECALC.4SW 

Recalculation: 

(o. ()B3 M.d { ... )(o.os-o ~.-) ( ~) _ 
D .Oi)O l-

Reported Calculated 

Analyte Co~;"Y~~ion Conf9nAation 
f/.1. 1- ) 

v 

P\o o.t;1 0.157 

Bo. ,8.3 b8.3 

Ar ('-fb 7L{ (o 

Mvt ;)~ .9 d-3 ,9 

Fe 701.{ {O"f 

C. LA I./ (. "9 
CCA. \<>t~oo t'\ '3 00 

K ~ L{ 'l d-L\?. 
Al ~l,.t, ~fo .C:J 

IV'\~ '-t ~qo '18G) 0 K -u- d-Llfo ~'-1 (o 

N; 301· ~ "3Q).~ 

C. a \9~ oo l ~C) 0 0 

NtA 14 3oo (£1300 

C.u. ;.o 3 .O;t 

Ba. hLt.O ~L{ ~0 

\,( ?3'1 d3( 

Mq, 45'" 0 Lt560 
u 

Acceptable 
(YIN) 

'( 

' 

~I 



LDC Report# 39011 C6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: July 20, 2017 

Parameters: Wet Chemistry 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135338-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-001-SW 460-135338-1 Water 06/14/17 
CFSWP-002-SW 460-135338-2 Water 06/14/17 
CFSWP-003-SW 460-135338-3 Water 06/14/17 
CFSWP-004-SW 460-135338-4 Water 06/14/17 
CFSWP-005-SW 460-135338-5 Water 06/14/17 
CFSWP-006-SW 460-135338-6 Water 06/14/17 
CFSWP-007-SW 460-135338-7 Water 06/14/17 
CFSWP-008-SW 460-135338-8 Water 06/14/17 
CFSWP-017-SW 460-135338-9 Water 06/14/17 
CFSWP-001-SWMS 460-135338-1 MS Water 06/14/17 
CFSWP-001-SWMSD 460-135338-1 MSD Water 06/14/17 
CFSWP-001-SWDUP 460-135338-1 DUP Water 06/14/17 
CFSWP-003-SWMS 460-135338-3MS Water 06/14/17 
CFSWP-003-SWMSD 460-135338-3MSD Water 06/14/17 
CFSWP-017 -SWMS 460-135338-9MS Water 06/14/17 
CFSWP-017 -SWMSD 460-135338-9MSD Water 06/14/17 
CFSWP-017 -SWDUP 460-135338-9DUP Water 06/14/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, Dissolved Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide and Dissolved Total Cyanide by EPA Method 335.4 
Free Cyanide and Dissolved Free Cyanide by EPA SW 846 Method 9016 
Dissolved Organic Carbon by EPA SW 846 Method 9060A 
Hard ness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorous by EPA SW 846 Method 9056A 
Sulfide by Standard Method 4500-S2 F 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFSWP-017 -SWMS/MSD Chloride 112 (90-11 0) 111 (90-11 0) J+ (all detects) A 
(All samples in SDG 460-135338-1) Sulfate - 111 (90-11 0) J+ (all detects) 

CFSWP-011-SWMS/MSD Dissolved fluoride 119 (90-11 0) 119 (90-11 0) J+ (all detects) A 
(All samples in SDG 460-135338-1) 

CFSWP-003-SWMS/MSD Nitrate/Nitrite as N 126 (90-11 0) 126 (90-11 0) J+ (all detects) A 
(All samples in SDG 460-135338-1) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

4 
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VIII. Laboratory Control Samples/Standard Reference Material 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) "'!ere within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR, data were qualified as estimated in nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-135338-1 

I Sample I Anal~te I Flag I AorP I Reason 

CFSWP-001-SW Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFSWP-002-SW Sulfate J+ (all detects) duplicate (%R) 
CFSWP-003-SW Dissolved fluoride J+ (all detects) 
CFSWP-004-SW Nitrate/Nitrite as N J+ (all detects) 
CFSWP-005-SW 
CFSWP-006-SW 
CFSWP-007 -SW 
CFSWP-008-SW 
CFSWP-017-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-135338-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-135338-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 39011C6 

SDG #: 460-135338-1 
Laboratory: Test America. Inc. 

omM 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: "1 .. l'f- (1 
Page:_f of_2_ 

Reviewer: M& 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatioo A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

XI ()v.:>r~ll nf rl~t~ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9_ 

10 

11 

12 

13 

14 

15 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-001-SW 

CFSWP-002-SW 

CFSWP-003-SW 

CFSWP-004-SW 

CFSWP-005-SW 

CFSWP-006-SW 

CFSWP-007 -SW 

CFSWP-008-SW 

CFSWP-017-SW 

CFSWP-001-SWMS 

CFSWP-001-SWMSD 

CFSWP-001-SWDUP 

CFSWP-003-SWMS 

CFSWP-003-SWMSD 

CFSWP-017 -SWMS 

I I Commeots 

A 
A 
A 
A (-'it'--) 

N 
sw MS/MSb ( '5r:>6~ L(b0-1~~18? ... I ) 
A 'DUP ( ~ L.fto., r~r;;J 5'~ 4'- t) 
A LCS/ L..C S'D/ 512.M 

N 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135338-1 

460-135338-2 

460-135338-3 

460-135338-4 

460-135338-5 

460-135338-6 

460-135338-7 

460-135338-8 

460-135338-9 

460-135338-1 MS 

460-135338-1 MS D 

460-135338-1 DUP 

460-135338-3MS 

460-135338-3MSD 

460-135338-9MS 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

Water 06/14/17 

-' 
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LDC #: 39011 C6 

SDG #: 460-135338-1 
Laboratory: Test America. Inc. 

~I 

Client ID 

16 CFSWP-017 -SWMSD 

17 CFSWP-017 -SWDUP 

18 

19 

20 

21 rew' 
i?? PBw-;7. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

~ 

LabiD 

460-135338-9MSD 

460-135338-9DUP 

Matrix 

Water 

Water 

Date: 7- ICf- 17 
Page:_1_ of_1_ 

Reviewer: M& 
2nd Reviewer: ~ 

Date 

06/14/17 

06/14/17 

Notes: ______________________________________ _ 

L:\Roux Associates\Columbia Falls\39011 C6W.wpd 2 



LDC#: 39 D \\ C (o VALIDATION FINDINGS CHECKLIST 

M th d e 0 : lnorganics ( E PA Metho 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. ~ 
Cooler temperature criteria was met. v 
II. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? / 
Were all initial calibration correlation coefficients> 0.995? / 
Were all initial and continuing calibration verification %Rs within the 90-110% QC ~ limits? 

Were titrant checks performed as required? (Level IV only) \/" 
Were balance checks performed as reg_uired? (Level IV only) v' 
Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
~ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (o/oR) and the relative percent differences ../ 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and ~ 35% for soil samples? A control limit of~ CRDL(~ 2X CRDL for soil) t/ was used for samples that were~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? ./ 
I Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) a/ 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) sampjes performed? V' 
Were the performance evaluation (PE) samples within the acceptance limits? ../ 

WETC-EPA_2010.wpd version 1.0 

Page:_( of ;2. 
Reviewer: M?;i 

2nd Reviewer~ 

Findings/Comments 



LDC #:_3_9 _O_l_\ _C_(o VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable v' to level IV validation? 

Were detection limits < RL? / 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. / 
X. Field blanks 

Field blanks were identified in this SDG. ~ 

Targetanalvtes were detected in the field blanks. / 

WETC-EPA_201 O.wpd version 1.0 

Page:_2ot_2_ 
Reviewer: t1G 

2nd Reviewer:~ 

Findings/Comments 



LDC #: 3 9 0 I ( C. ~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

Page:_Lot_t_ 
Reviewer: M Ct 

2nd reviewer: ~ 
All circled methods are applicable to each sample. 

~ ·•· In M~triY 

'3 -"b 

QC. /0 I I\ 

\ ~. \~ 
,, 

... 

pH ~O('NO~TKN TOC CR6
+ CIQ~~@ 

rtJ·s~~ 
pH TDS Cl F NO~ NO, S04 P04 ALK eN- NH~ TKN TOC CR6

+ CIO ctJ~0!;,1 

pH TDS Cl F NO~ NO, SO<~ PO<! ALK eN- NH~ TKN TOC CR6+ CIOj~@~f~~~;, F .. y 
pH TDS Cl F NO~ N02 S04 P04 ALK {CN) NH3 TKN TOC CR6

+ CIO<I ~ 
pH TDS Cl F N03 NO, S04 POa ALK eN- NH::~ TKN TOC CR6

+ CI04 ~~A) 
pH ros c1 FCNo~o)so<l Po<! ALK eN- NH3 TKN Toe CR6

+ c1o_4 

pH TDS{C(F)N03 NO, (.SO)<Po) ALK CN- NH~ TKN TOC CR6
+ CI04 ' 

pH TDS Cl F N03 NO, S04 P04 ALK CN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, SO<~ PO<! ALK CN· NHa_ TKN TOC CR6+ CIO<I 

pH TDS Cl F N03 NO, S04 P04 ALK CN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, SO<~ PO<~ ALK CN- NH3 TKN TOG CR6
+ CIO.t 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 PO.t ALK eN- NH~ TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 N02 SO-t P04 ALK CN· NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO, S04 P04 ALK CN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ N02 S0_4 P04 ALK CN- NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO, S04 P04 ALK CN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 POa ALK CN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO, S04 P04 ALK CN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, 504 P04 ALK CN- NH3 TKN TOC CR6
+ CIO<I 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3_ TKN TOC CR6
+ CI04 

_QH TDS Cl F N03 NO, SOd POa ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ N02 S04 P04 ALK CN· NH~ TKN TOC CR6
+ CIOa 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F NO~ NO, SO<~ PO<~ ALK eN- NH~ TKN TOC CR6
+ CI04 

pH TD8 Cl F NO" N02 804 P04 ALK eN- NH3 TKN TOG CR6
+ CI04 

pH TD8 Cl F N03 NO, 80a POa ALK CN· NH3 TKN TOG CR6
+ CIOa 

nH TDS_ Cl I= Nn N() SO PO AI K Cr-J· NI-t TKN Tnr. r.R6+ r.10 

Comments: ____________________________________ _ 

METHODS.6 



LDC #: ~ Cf o I l C (o VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: lnorganics, EPA Method See Co ve .r 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page: t of \ 
Reviewer~M & 

2nd Reviewer- 0----
. ---

Y ® N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

0N N/A Were all duplicate sample relative percent differences (RPD) :::_ 20% for water samples and _:::.35% for soil samples? 
LEVEL IV ONLY: 
(y) N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSO 
it tn M;driY An~lv+o 0 ..... 0 ..... RQO II irnitc.\ .. ... . .. 

t 1;"/lto W4!l\.~f!..~ C( I J ~ (<J 0 - llO) Ill ("o-uoJ ~~~ r .,_ olet{ I A ( Gt I ( ~e.t s ) 
1 I 50&.1 Ill { ' t } 

~ CF~Wf-.Olt-5W d ;~. F' uq ( ) nq ( ) ( ) 
MS/Mft> 

3 f~/l"f ,I/ N03/NOg-N ldb ( ,, } ta' < ,, ) 
-- ' ~--~--~ 

~I l ' ) 

Comments: __________________________________________________________________________________________________________________ __ 

MSD.6 
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LDC #: ~CJ 0 l l C (o VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method See. C. over 

The correlation coefficient (r) for the calibration of 1)0C. was recalculated. Calibration date: {:, - 18 - II 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

---------

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration of each analyte in the ICV or CCV source 

-------- ~·--------

Av-eo. 
.... 

C Ot'\C. 
Anatyte Standard 10 Found (units) True (units) ror%R 

Blank 0 (~~/L) I. 0 I~ 

Standard 1 I ( ) '5. 19 g 

..,-oc. Standard 2 10 ( ) 5'0. 39 
Standard 3 ,oo ( , ) ~DLf.S r d:: /.DODO 

.fur 
Standard 4 - -

0 0'- Standard 5 - -
Standard 6 - -

- -Standard 7 

0;'~8 

'.I) 3 (md/L~ (Ot~ fOa..l-f CC\1 '·50 t.a %t> 

tl-(~lo 

~.oo h/~ 1\lr\3-l'J CCV & . ';- (ma /'-) 108 

T <:>-ted l"t~S 

Q. l '}C} (, /L) 0. 'JOO (6/L.) CN CC\1 tOO 

ror%R 

v- ?:: l. DODO 

/. d- OJo p 

/07 

100 

Page:_Lofj_ 

Reviewer: MG 
2nd Reviewer: C 

Acceptable 
(YIN) 

y 

'~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. __________________________________________________ _ 
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LDC#: 39 0 I 1 C b 

METHOD: lnorganics, Method ~ee. covt!~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R} for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_l_of_t_ 

Reviewer: M G:s 
2nd Reviewer: G.-

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = I S-Ol x 100 Where, 
(S+D)/2 

SampleiD Type of Analysis 

Laboratory control sample 

5RM 

Matrix spike sample 

10 

Duplicate sample 

l~ 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
Element (units) (units) 

TSS 80.0 (tnd/'- B I. o (~dt'-

Lof~l 
(SSR-SR) 

CN ~Ol 0aA-~ (;too (~/L-} 

Hdi-.,..J. ~e. ~s (JA~ !L.) ~3/L) 
7J ooo c-;).ooo 

I Recalc11lated 

II 
eeeaded 

I I Acceptable 
%R/RPD %R/RPD (YIN) 

GJS. ~ <:]8.0 '{ 
I 

/00 I 0 I 

0 0 ,, 
Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0. 0% of the recalculated results. 

TOTCLC.6 



LDC #: 3 CJ 0 \ \ C Co VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method See t!o ve.r 

Page:_( ot_l_ 
Reviewer: tV\ C:t 

2nd reviewer: ~ 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
WN N/A Have results been reported and calculated correctly? 
~ N N/A Are results within the calibrated range of the instruments? 
_N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for 1:f: 5 • free C. N reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 

Y::; WIX +b 
w\-tre. .,., 

VV\:: L.('\1-~ 

b::-0.8~0, 

"~= ~.oVVtt vf= '·'3M\ 

# Sample ID 

( I 

1 d-

'3 ~ 

L.f '1 

L) " 
b " 
1 7 

B co 

, 9 

RECALC.6 

Recalculation: 

[ 1.{9 1. S" ( o. O'lb)- o. 8;1o~] l< I· 3 ""' ;. 

'3.0 wal 

Reported 

Analyte Co~~}J.!\ion 

NO~/ No,- ,J taL\ 

J; ssolve~ F 109 

6 i S'rc> 1 veJ (o~\ crJ f().s-

A\L< 76 ooo 

ryee CN ._, 5'. t:, 

TSS 70. 5' (wt~ ly 

'DOC. II oo 

H(A.v-ot V\ e. ss 70000 

TDS 14·0 (wi~l~ 

·:.:.;··: 

Calculated 
concel?.ation Acceptable 
(~~ ..... ) (YIN) 

.., 

'( ld-4 
\ 

109 

I d.~ 

7(o ooo 

L-{ ;'. fo 

70.;" (w.~/y 

'l 00 

7oOOO 

1 '-t. 0 {rn~ /L.' !t 



LDC Report# 39011 D 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 18, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc: 

Sample Delivery Group (SDG): 460-135444-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-024-SW 460-135444-5 Water 06/15/17 
Trip Blank 460~ 135444-6 Water 06/15/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39011 D1_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 15.0o/o for each 
individual compound and less than or equal to 30.0°/o for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2

) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/20/17 Chloroethane 22.2 All samples in SDG UJ (all non-detects) A 
Methyl acetate 20.7 460-135444-1 UJ (all non-detects) 
Methylene chloride 20.5 UJ (all non-detects) 
Methyl-tert-butyl ether 21.1 UJ (all non-detects) 
trans-1 ~2-Dichloroethene 27.3 UJ (all non-detects) 
cis-1 ~2-Dichloroethene 22.9 UJ (all non-detects) 
1 I 1 I 1-Trichloroethane 20.1 UJ (all non-detects) 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

4 
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The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/21/17 Bromomethane 20.6 All samples in SDG UJ (all non-detects) A 
Methyl acetate 20.8 460-135444-1 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 
5 

V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39011 D1_RA4.DOC 



XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration °/oD, data were qualified as estimated in two 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Data Qualification Summary - SDG 460-135444-1 

I Sample I Compound I Flag I A orP 

CFSWP-024-SW Chloroethane UJ (all non-detects) A 
Trip Blank Methyl acetate UJ (all non-detects) 

Methylene chloride UJ (all non-detects) 
Methyl-tert-butyl ether UJ (all non-detects) 
trans-1 ,2-0ichloroethene UJ (all non-detects) 
cis-1 ,2-0ichloroethene UJ (all non-detects) 
1 , 1 , 1-Trichloroethane UJ (all non-detects) 

CFSWP-024-SW Bromomethane UJ (all non-detects) A 
Trip Blank Methyl acetate UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration 
verification (%0) 

Continuing calibration 
(%0) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-135444-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-135444-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 3901101 VALIDATION COMPLETENESS WORKSHEET Date: i /!s;/J 1 
SDG #: 460-135444-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Page:-L.of_ 
Reviewer:~ 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 
1-
2 

3 

4 

5 

6 

7 

IR 

I ~alidatioo A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-024-SW 

Trip Blank 

Notes· 

I I Commeots 

A.tA 
.D. 

A-t~ f)l-o v.oo ~ \~ /;o, (y- '~v .=-w 
!;,W I ' c.. eN !!!:;?\) 

b.. 

t'O \\? - y -
A 
hi ~7 

A ~\~ 

~ 

b... 
A 
.A 
A 
D. 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135444-5 

460-135444-6 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/15/17 

Water 06/15/17 

L:\Roux Associates\Columbia Falls\39011 D1W.wpd 1 
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LDC #:_....:;_;_'1_0_1 \_0_) VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

Were all percent relative standard deviations (%RSD) and relative response factors 
within method criteria for all CCCs and SPCCs? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
nee criteria of> 0.990? 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%D) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%D) ~ 20% and relative response factors (RRF) ~ 
0.05? 

Was a blank associated with le in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation worksheet. 

Level IV checklist_8260B_rev01.wpd 

Page:_1_of~ 
Reviewer: r 7 .. 

2nd Reviewer: ~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD ana 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data 

Level IV checklist_8260B_rev01.wpd 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
A Chloromethane AA. Tetrachloroethane AAA. 1 ,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

I 

I 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB .. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. ,. Heptane 

D. Chloroethane DO. Chlorobenzene ODD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 
I 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 
i 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 A-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1 , 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1, 1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1 ,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000.1,1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR,- m,p-Xylenes RRRR. Ethyl acetate R 1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. o-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene www. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1 ,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

1 Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list. wpd 



LOC#: 3'o;/ t:J/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~se ,see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" 
..... 

y J<IJN/A Were all %0 within the validation criteria of <20 %0? 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

- "',..0' \1 \C.AI -1:> 0 ,.,,... ~ ~ 
- ,,~ &\~ 6\Q.& & ?(). --J 
- c -u>·S 
"!' LL 7-l' J 

- ~ff 'l-"f·? 
~ &~~ ').. ,_. :c:::l 
- N zo~l ,v 

ICVvoa.wpd 
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Reviewer: FT 

2nd Reviewer: ~ 

Qualifications 
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LOC#: c3<fojj,[) J 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
)'{,;-N N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
YJ ~ N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
'Y1 NIN/A Were all %0 and RRFs within the validation criteria of <20 %0 and ~0.05 RRF ? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

1= ~~~~~~I c..ev- ~ 

I 
}; 

I 
:zo.~ 

I I 
All 

I &Q§Lt2 zo.f> ~ 

CONCAL.wpd 
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2nd Reviewer: .c:::::l 

Qualifications 
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LDC#: <.3 tft:J/ ltP) 

METHOD: GCMS 8260 8 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f / 

Reviewer: FT 

2nd Reviewer: 0..__--

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

----

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 00 std) 

I CAL 6/20/2017 F 0.7447 

GCMS8 c 0.3586 

cc 1.5076 

JJJ 1.4016 

Where: 

Recalculated 

(RRF 20/1 00 std) 

0.7447 

0.3586 

1.5076 

1.4016 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRF s 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

-

Reported Reca leu Ia ted Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.7968 0.7968 14.9 

0.4095 0.4095 9.8 

1.5483 1.5483 9.3 

1.3986 1.3986 7.8 

----

Reca leu lated 

%RSD 

14.9 

9.8 

9.3 

7.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC#: d?o//£J 1 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: C 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ac)(Cis)/(A;s)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 
Cx = Concentration of compound, 

-- ------

Calibration 
# Standard ID Date Compound (Reference internal Standard} 

1 C!.eA/ b1~' G./'1-lh7 _E_ (1st internal standard) 

(!., (2nd internal standard) 

tJb (3rd internal standard) 

~jJ (4th internal -" 

2 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal -" 

4 (1st internal standard) 

(2nd internal standard) 

{3rd internal standard) 

{4th internal standard) 

A;s = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

(initial) (CC) CCC) 

o.11li8 o.( ~ o{ 0·1t;,o7 
o. qo=,s 0. ~5~ 1., t?. ?~(., 

}-S~~3 I· 51.\ ~ I·Sl-\9 
I·?GJ6 (p J,? s 2. 1 .. 3.;-"Y. 

Reported Recalculated 
%0 %0 

't·S" 't .)' 
')- ·J ,, . I 
o,v \ o.o 

3 ·~ J.·~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CON CAL 41S. WPD 



LDC#: ..31 01/t/) VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: G-z..,..c 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Sample ID: J! 
Percent Percent 

I Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Dibromofluoromethane sv.o Pi).~ 10 J..-- 10 ]' 0 
1,2-Dichloroethane-d4 I 'ir;·7 01\ on 
Toluene-dB I q 1·5" q~ ~q 

Bromofluorobenzene 

"' 
49· (., -~ qOJ ~ll 

Sample ID: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample 10: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample 10: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample 10: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 



LDC#: 3 <j'Oj//J j 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:___.EI. 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: ~lo 4~po- 4*L\ 13\3 

I I 
Spike Spiked Sample I I CS II I CSD II I CSll CSD I 
Add~rw. Conce;r~ion I II II I Compound ( \.1~ ( lflC: ) Percent Recove!1 Percent Recove!1 RPD 

1:'' .. '·~·.·• .?.·;,··:·:~:~~~~~t:.t}i~:j~:;}:·:. ,~~~~r~~~:l fJ \ I Reeorted I II I II I Recalculated I LCS LCSD LCS LCSD Recalc. Reeorted Recalc. Reeorted 

1, 1-Dichloroethene w.o ..z,o. 0 lt,.t \ .;'./ ~] ssl lf:J I?J 4 lf 
Trichloroethene ~ t \1.)( t1"·'Y ~9 ~ <iL:, 

~" t.}- 4 
Benzene 20·0 ~o.o \~.~ )~.-')...-- 9~ 9Y ql 41 ) ' Toluene l~.l ~~. \ 43 43 OJ) 4\ ~ 3 
Chlorobenzene ~ v us. "t 1 ~ ·~ or~ '1Y 9Y 4JY -z,., '"Z-

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 1 0. 0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: ~/0//tJ) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~ 

J"HOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N/A Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A}(I.}(DF) Example: 
(A;.)(RRF)(V0)(%S) 

="-' 
f: Ax = Area of the characteristic ion (EICP) for the Sample I.D. 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

,~~\ 1 ) (~'i?J. 0 I. = Amount of internal standard added in nanograms Cone.= 
(ng) 

~.h?J'/1,) (o·~"8) RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) 
or grams (g). 

Df = Dilution factor. \2 ~'a}~ 
%S = Percent solids, applicable to soils and solid matrices 

onlv. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

-

RECALC.WPD 



LDC Report# 39011 D2a 

Laboratory Data Consultants, Inc. 
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Validation Level: 
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July 18, 2017 

Semivolatiles 
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Sample Identification Identification Matrix Date 

CFSWP-024-SW 460-135444-5 Water 06/15/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for ar:1d positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/23/17 Dibenzo( a, h)anthracene 22.0 All samples in SDG NA -
460-135444-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

4 
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VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards · 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-135444-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-135444-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-135444-1 

No Sample Data Qualified in this SDG 
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LDC #: 39011 D2a 

SDG #: 460-135444-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 1' /17 hi 
Page:_j_of"--l_ 

Reviewer: ~ 
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

A 

I Yalidation A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-024-SW 

Notes· 

I I 
6.-tA 

~ 
A.- I 6. f)/o ~0 

sv-J 
b 
N 
6.. 

}J 0...,.,':;1 

& \..(!..&\.() 

N 
~ 

A. 
A 
A 
6 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\39011 D2aW.wpd 1 

6 

Comments 

w, ( v 
~ 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135444-5 

tCAf .!=.- 3 D 
c...~ ~~ 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/15/17 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles (EPA SW 846 Method 82700) 

Validation Area Yes 
.- . .- ·-:- - ' 

.-: --

Were all technical holding times met? / 
/ 

Was cooler temperature criteria met? 

·>:·/:·· : - ·-·-. < . -.- ---·--·_-_ 
'_II: -~~f:MS: ln~tr=l!!t:JentPerfQrroanG.ech~ck --

Were the DFTPP performance results reviewed and found to be within the specified / 
criteria? 

Were all samples analyzed within the 12 hour clock criteria? 

Did the laboratory perform a 5 point calibration prior to sample analysis? 

Were all percent relative standard deviations (%RSD) s 20% and relative response 
factors (RRF) within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
fit acceptance criteria of> 0.990? 

,- •.•• --~--- -: < > /. __ .. _. __ -.· __ . -.-. 
'01b:-:lniti.a.1.1-~atibratfoo:\l~rification.-. , . 

Was an initial calibration verification standard analyzed after each initial calibration 
for each instrument? 

Were all percent differences (%0) < 30% or percent recoveries (%R) 70-130%? 
: : --- . · _ _. >>': :):;,\:-_ .- •.. -__ -.••. -- •. -
dV..:Gontit'lt~iil~:t;c::auti(~tiPn-· - -

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) s 20% and relative response factors (RRF) within 
method criteria? 

__ -· 

Was a laboratory blank associated with every sample in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation completeness worksheet. 

- . 

Were field blanks were identified in this SDG? 

Were target compounds detected in the field blanks? 

_---

Were all surrogate percent recovery (%R) within QC limits? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
reanalysis performed to confirm %R? 

If any percent recoveries (%R) was less than 10%, was a reanalysis performed to 
confirm %R? 

Level IV Checklist_8270D_rev01.wpd 

-

/ 

/ 

---·- _. 

/ 

/ 

/ 

/ 

/ 
/ 

_· 

_...,---

No 
_. 

- .. 

---

' 

/ 

-; 

/ 

.,--

NA 
:-: :_ 

-

.- -

.· 

~ 

/ 

/ 

v 

Page:_Lof~ 
Reviewer: p_ 

2nd Reviewer: -

Findings/Comments 
-

-. -
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LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a MS/MSD analyzed every 20 sam_Qies of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 
•':. _,· ,, 

I~;.,L;~f:ldrato~~cQ:nJrol $am pies 

Was an LCS analyzed for this SDG? 

Was an LCS analvzed oer analvtical batch? 

' 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within 
the QC limits? 

,,'-., 

·---. 

Were field duplicate pairs identified in this SDG? 

Were target compounds detected in the field duplicates? 
', 

Were internal standard area counts within -50% to +1 00% of the associated 
calibration standard? 

Were retention times within + 30 seconds of the associated calibration standard? 
: . ·, 

,' 
' : 

Yes No 
_,. 

:-, 

/ 
/ 

' 

/ 

,' 

'~ '< 

_,.....r-

v 
' ,, 

Were the correct internal standard (IS), quantitation ion and relative response factor I/"" 
(RRF) used to quantitate the compound? 

Were compound quantitation and RLs adjusted to reflect all sample dilutions and 
dry weight factors applicable to level IV validation? 

.:, ·.' ' 

·XIII;J~tci~t:cer1ip6und:ideritifi6ation 

Were relative retention times (RRT's) within + 0.06 RRT units of the standard? 

Did compound spectra meet specified EPA "Functional Guidelines" criteria? 

Were chromatogram peaks verified and accounted for? 

. ,' 

System performance was found to be acceptable. 

·····_ .. '','-.-,· ·.•.,·····, )· .. ··_···· .-.. ·-.. ·····-·-. ·. -·.·· XV. bveraljassessment·of data 

Overall assessment of data was found to be acceptable. 

Level IV Checklist_8270D_rev01.wpd 
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Reviewer: ~ 
2nd Reviewer: 

NA Findings/Comments 
' '· >· ', <.·' ,., 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
---

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylarnine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B 1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1,3-Dichlorobenzene DO. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin D 1. N-Nitrosomorpholine 

E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E 1. N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H 1. Pronamide 

I 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene Jill. 1 ,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd)pyrene JJJJ. Acetophenone J 1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o',o"-Triethylphosphorothioate 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1 A-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N 1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1 ,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R 1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU. Benzo(b )thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VVV. Benzonaphthothiophene WVV. 1,2,4,5-Tetrachlorobenzene V1. 
I 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene WWWW .. 2-Picoline W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethyfphenethylamine Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1. 

COMPNDL_SVOA long list plus.wpd 



LDC#: S?O//LJJq_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

. .. ...... 
~I)I.N/A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y(N/N/A VV~I~ all 70U aiiU [""U"\r::S WILIIHI Ul~ VC111UC1LIUII ~lll~lla Ul SLU 70U aiiU ~U.U~ 1"'\1"'\r ( 
..... 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

+ "'"~ \l1 
(!..(!;V \(\(.\(... ~o."1 

07..0~ 

I+ ~~~~aj_ ~ I 
~ 

I 
.,._y,u 

I 

CONCAL.wpd 

Page: /of_/ 
Reviewer: FT 

2nd Reviewer: e::.-.. 

Associated Samples Qualifications 

M t? 4~c9-44't\ "\"" j+o,.X" /A ~ 

I 
~ - M l? 

I 
)-f ~/A ~I 



LDC #: d 7b/J/.)c).q_ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of ~ 
Reviewer: FT 

2nd Reviewer: o _ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/16/2017 A 

GCMS4 s 
DD 

uu 
DDD 

Ill 

Where: 

-

Reported Recalculated 

(RRF10 std) (RRF10 std) 

1.6281 1.6281 

1.0198 1.0198 

1.7846 1.7846 

1.0105 1.0105 

1.1289 1.1289 

1.0451 1.0451 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

--

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6550 1.6550 2.1 

0.9965 0.9965 13.5 

1.7490 1.7490 9.4 

1.0306 1.0306 14.2 

1.1369 1.1369 4.2 

1.0127 1.0127 6.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

2.1 

13.5 

9.4 

14.2 

4.2 

6.2 



LDC #: 3 <tO///)~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

0 
METHOD: GC/MS BNA (EPA SW 846 Method 8270~ 

Page:_1_of_1_ 

Reviewer:___EI 
2nd Reviewer: C~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(~s)/(~)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, ~ = Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

I 
--

-,-Reported Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC} ~CC} 

1 u/J o"WO C.llq\\ 1 b (1st IS) \.(Dgit:J \ ·1at £\. \·194 
_!) (2nd IS) 0·~~~&" o.Cffo -;1, '0.'1~~ 

DO (3"' IS) 1·1+~0 ),£=, 1S" \-fa~ 

IA11\ (4111 IS) \ ·O'?O{p ).0~ 1 ,.o~t 

J)O..P (5111 IS) l·l!>~Cif \~ \\0 l· 1\0 
't.:k ... (6111 IS) \ ·0 \ ·a..-""1 \,0 9"1 \ .oDf:1 

2 ~nx "(1-? l \7 f1st IS) 1 '6Jl? J .. KCJO 
(2nd IS) \. 0 t 1 '.o l \ 
{3"' IS) t./4l.P 1·1'1"' 
{4111 1S) 0··0114~ 0 .. ')1'0 
{5111 IS) 1.0~ l ).OJ.\\ 

... v (6111 IS) ,!) i .. oo'-\ J.oD\.1 

3 f1st ISl 

(2nd IS) 

(3"' IS) 

{4111 IS) I 

{5111 IS) 

-···-- '-----
(6111 IS) 

II Reported I Recalculated 

II 
%0 

I 
%0 

I 

~.4 ~#4 
3· } 3·\ 
'I· p 4 .. j.. 
o· a t:J.() 

"J.-.4 2.~ 
K-?.> ~ .. ~ 

\b·" f3·~ 
. , .. ~ \·~ ..,...-, "}..f 
~-...J ~4 
'i·4 ct.\ 

-o .. '1( o,e 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: p~ofiDJ~ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

p 
METHOD: GC/MS Semivolatiles (EPA SW 846 Method 827().Gy 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: O-L 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS = Surrogate Spiked 

~l I ID Sample : 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 \0· 0 Cb.,., cz~ Yi 0 
2-Fiuorobiphenyl ~-~e ~1 ~1 
Terphenyl-d 14 1·90f ~ c;t:> 
Phenol-d5 J.OO ~0 :,0 
2-Fiuorophenol ~.(1 l t.\11 4-\.1 
2,4,6-Tribromophenol '11 GJ,o 1 q~ ,~ ~v 
2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

Sample ID: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 -

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

Sample ID: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 



LDC #: ~~Of)D.l~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Cont_rol Sample Duplicates Results Verification 

D 
METHOD: GC/MS BNA (EPA SW 846 Method 8270'o, 

Page:_1_of_1_ 

Reviewer:_EI 
2nd Reviewer: _Q 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSDsamples: ~lD 4~0- ~L\4\~'-J 

I I 
Spike I I CS II I CSD II I CSll CSD I 

Concen ation 

I II II I Compound ( ) (\\ v> Percent Recove!1 Percent Recove!1 RPD 

~='• J 
--~~-~---·--- -~-~--·J 

Phenol .3/ .3 
N-Nitroso-di-n-propylamine "?>. '2- 10 "]/ 

4-Chloro-3-meth I henol (p ,, s- 1-; 0 -() 

Acena hthene l,o. -,~ ? J 
Pentachloro henol ~~ \ <g(.p 'i~ i.,.,. ~,.., b " 
Pyrene ~(,.tJ L.l-~ ~? ~':? t ~ .,.. y' 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated sam pies when reported 
results do not aoree within 10.0% of the recalculated results. · 

LCSCLC.wpd 



LDC #: ;,9o I ID ).C\.. VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
0 

METHOD: GC/MS BNA (EPA SW 846 Method 827..Ge} 
2nd reviewer: ~ 

~ Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(L)N,)(DF)(2.0) Example: 
(As)(RRF)(Vo)(Vi)(%8) 

~\ 1 LJ Ax = Area of the characteristic ion (EICP) for the Sample J.D. 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

(l(.O) ( l- J (lOOD) Is = Amount of internal standard added in nanograms (ng) Cone.= !!: to ta '"b ":{--
vo = Volume or weight of sample extract in milliliters (ml) or 1 lo4<b)/ (J.O\l-=T) (2-50) 

grams (g). 

VI = Volume of extract injected in microliters (ul) = 

VI = Volume of the concentrated extract in microliters (ul) 

\ttr\V Df = Dilution Factor. .)·'; 
%5 = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 39011 D3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 18, 2017 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135444-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-024-SW 460-135444-5 Water 06/15/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 

l 

accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (0/oBD) were less than or equal to 
15.0o/o. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (o/oD) of t~e initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary - SDG 460-135444-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
135444-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
135444-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 39011 D3a 

SDG #: 460-135444-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 7!01 
Page:_/of I 

Reviewer:____ti_ 
2nd Reviewer:_~--=--

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XI\/ 

Note: 

-1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

I llalidatico A[ea 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes I l,., 
I 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

()vAr::~ll nf n!llt!ll 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-024-SW 

Notes· 

I I 
A1A 

A 

/l.JJJ. '/o 
6 
6 
N 
A 
tJ (!.,.~ 

A ~\'{) 
,J 
A 
A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\39011 D3aW.wpd 

Ccmmeots 

[JOJ) I I vi .6. 

cw~ 

D = Duplicate 
TB = Trip blank 

-vD 
;N 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

460-135444-5 Water 06/15/17 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Pesticides EPA SW 846 Method 8081 

in this SDG? 

Was a for each matrix and concentration? 

Level IV checklist_ 8081 A_revO 1. wpd 

Page:_iot 2-
Reviewer: f1 

2nd Reviewer: ~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
a rean to confirm %R? 

If any percent recovery (%R) was less than 1 0 percent, was a reanalysis performed 
to confirm %R? 

Were internal standard area counts within .:!:. 50% of the average area calculated 
calibration? 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within 
the limits? 

Overall assessment of data was found to be 

Level IV checklist_8081A_rev01.wpd 

Yes No NA 

Page:2:of~ 
Reviewer: Fr 

2nd Reviewer:~ 

Find omments 



VALIDATION FINDINGS WO:RKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

- --

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

I 

i l 
Notes: __________________________________________________________________________________________________________________________________________________________________ __ 

C:\Users\ftanguilig\Desktop\WORKSHEETS\GC\L3\comp list pcb pest. wpd 



LDC#: d~D//./)3'-

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

The calibration factors (CF) and relative standard deviation (%RSD) were recalculated using the following calculations: 

CF = AIC 
Average CF = sum of the CF/number of standards 
%RSD = 1 00 * (SIX) 

Where: A = Area of compound 
C = Concentration of compound 

S = Standard deviation of calibration factors 
X = Mean of calibration factors 

.... -• ,- ;e::,:,~te~- f 
Calibration CF CF 

# Standard Date Compound ( /OD std) ( fO Ustd) 
10 

1 /Cl} L ~~~/17 L/. " [ J)f) T ~PJ o.C<f~S7 0.78S""7 
J cup;, a cr'!JrV c;_rei.Y' 

Me. .J.h 0Xf.1C" lor euo / o. ~L/ t:if1 tJSL/~~ 
~, ctvf'l- 0.$"'/_t::yO 0--Sl/70 

2 

3 

I 

1
4 

I I I . -J , II II 

.... I 

CF (initial) 

/.OJ.8Cj 

/.o:J-J' ~ 
o.r:r; t::J 
0-S?.Lf.r-

II 

Reca•c• .rated 

CF (intial) 

;.o.)-8/ 
/·0.2 i:3 
tJ-S'?;tJ 
0-rJY~-

/ / 
Page:_of_ 

Reviewer: __ F-=-T-
2nd Reviewer: ~ 

'~I R·:·:::~ I 
3 .. S( 3,J-' 
fA 3 1'~3 

__r-... ~ ;:r-' 
s .. ~ ~-·-3 

IBB 
Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

INICLCrev.wpd 



I 

LDC#: c3~b//.fJ.3, 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Percent difference (%0) = 100 * (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C = Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

--

... -• I eecalc1alated I ... -• 

Calibration Average CF/ 

I I Standard ID Date/Time Compound CCV Cone CF/Conc CF/Conc %0 
CCV CCV 

l"lb~n'l~~ lc /zfa/17 'I, t./ 'oo T- et. fJ. /([)(J /0 tJ /03·7 ~.7 

o7yB fJ1<-/Iu;Y.'t t-h/171 J I 1J o j03 to3.z .3·2-

J , ~~--f} ;o D /0~- ;oy.J y.7 
lr J /00 /OCf /0~·) '1-) 

I 

/ / 
Page:_of_../ 

Reviewer: _£I 
2nd Reviewer:~ 

I Recalc•llated I 

I 
• 

%0 

3-7 
..3·~ 

'll 
9·} 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev. wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:_/of / 
Reviewer: FT _ 

2nd reviewer: ~ 

The perce~t recoveries (%R} of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: A 

II 
Surrogate 

Surrogate Column Spiked 

I I I I 
Tetrachloro-m-xylene {!.,\,").. \0 0 
Tetrachloro-m-xylene ~fl 
Decachlorobiphenyl <!A..t\').... 

OecachlorobiQhenyt L-\t p' ,Jt 

S I ID ampe . 

l Surrogate 
Surrogate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenvl 

S I ID ample : 
Surrogate 

Surrogate Column Spjked 

I I I I 
T etrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

S I ID ampe 

II 
Surrogate 

Surrogate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate Percent 
Found Recovery 

I Re(!Orted 

,c;.~ ·1v 
-,o. lP 11 
hl.~ G,~ 
so. a 5"0 

Surrogate Percent 
Found Recovery 

I Re(!orted 

Surrogate Percent 
Found Recovery 

I Re(!orted 

Surrogate Percent 
Found Recovery 

I Re(!orted 

I 

I 

I 

I 

Percent Percent I 
Recovery Difference 

Recalculated I I 
llP tJ 

11 ' 
j,~ 
.~ !/ 

Percent Percent I 
Recovery Difference 

Recalculated I I 

Percent Percent I 
Recovery Difference 

Recalculated I I 

Percent Percent I 
Recovery Difference 

Recalculated I I 

Notes: ____________________________________________________________________________________ ___ 

SURRCALC.3C3 



LDC#: 370//03'- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

/ / Page:_of_ 

Reviewer: E? 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) 

LCS/LCSD samples: ~/o 

Where: sse = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

4va 41.\ y.~o) 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

1 
----,,-- ,-- Spiked Sample F LCS ~~- -- - - LCSD j[ LCSILCSD I 

--- c;mc:"ltn : Percent Recovery! Percent Recovery II RPD II 
1 

" I Reported _ J _ _ _ B~calc. II Reported f Recalc. II Reported I_ Recalc. I 

gamma-BHC 1~ 1..3 .czr='t0'2- ~r --l-2J \} " 4,4'-DDT ~~ /OJ ~ _t'~ 13 1.3 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 
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LDC #: dro If .I} 3CL. VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

/ / 
Page: __ of __ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

Reviewer: ;7~ 
2nd reviewer:_+-~.,.~~---

/v l, 1\1/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = <A><UNtl(DF)(2.0l Example: 
(As)(RRF)(V0)(V,)(%S) I 

Ax = Area of the characteristic ion (EICP) for the Sample I.D. L(t.~ L/. ~ t:J,- ¥._ l./ '-/ 't_ 0 J ~ </ -£J/J J 
compound to be measured 

A.s = Area of the characteristic ion (EICP) for the specific 
internal standard 

(? 2./ ~- ~ ";)- c( :::;- (;oo) (J) 
Is = Amount of internal standard added in nanograms (ng) Cone.= 

Volume or weight of sample extract in milliliters (ml) or 
~B4 b s 1 -=to (1·02~7)(;.SD) 

vo = 
grams (g). 

v, = Volume of extract injected in microliters (ul) = (), 62 ~ 01~ /t v. = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

-

. 
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LDC Report# 39011 D3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 18, 2017 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135444-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-024-SW 460-135444-5 Water 06/15/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39011 D3B_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conforman·ces discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for 
all compounds. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2

) were greater than or equal to 0.990. 

Retention time windows were established as required by the method. 

The percent differences (0/oD} of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0o/o for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR} were within QC limits. 

All internal standard areas and retention times were within QC limits. 
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V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39011 D3B_RA4.DOC 



VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 460-135444-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-135444-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
135444-1 

No Sample Data Qualified in this SDG 
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LDC #: 39011 D3b 

SDG #: 460-135444-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: 7 /;s-/17 
Page:_l_of_l 

Reviewer:_;:::t 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

I llalidatiao A[ea 

Sample receipt/Technical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes I'" l 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

()\JAr::~ II nf n<:>t<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-024-SW 

Notes· 

I I Comments 

A,.ft 
A-1A ~/o ~0 ~ ?--0 .. rv Jo./ ~;V 

h 
A 

A 
A 

N ~~ 

b. \..~ 

N 
A. 
ll 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

to 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135444-5 

c..w !:::.Z-0 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/15/17 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: GC PLC 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

20 of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 

Level IV checklist GC_HPLC rev01.wpd 

Page:l_of ..,_. 
Reviewer: P2 

2nd Reviewer: &-



LDC#: 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:~of -y 
Reviewer: F7 

2nd Reviewer: ~ 



LDC#: 3t:tol I .061> 

,---
METHOD: GC HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

The calibration factors (CF) and relative standard deviation (%RSD) were recalculated using the following calculations: 

CF=NC 
Average CF = sum of the CF/number of standards 
%RSD = 1 00 * (SIX) 

Calibration 
# Standard 10 Date Compound 

1 /C4l- 'f/~1/17 f'413 12 t-o- 2- ot-/ 
J, d.-Li_ 

2 

3 

I 4 I I I II 

Where: A = Area of compound 

'"' ..1 

CF 
(/000 std) 

~ o. ()(,, z.,. 
~ 0· 11'11 

C = Concentration of compound 
S = Standard deviation of calibration factors 
X = Mean of calibration factors 

I Becalc1 dated I .... _L -• 

CF 
(10() {) std) CF (initial) 

o~ o(,}.-Z. o.o "" 3 
t:; • !1'11 o. !/(,?; 

-

II II 

I Recalc1llated 

I CF (intiaQ 

(). /)f,/:,3 

0·1/~ ~ 

II 

Page: /of_L' 

Reviewer:_fl 
2nd Reviewer: c:;).._ 

~~~ He::::md I 

/;;,-) (d.-) 
3.S"" .3-~-

II II I 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. · 
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LDC#: r3 '7° I I ttD3_/; 

METHOD: GC / HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_(pt_/ 

Reviewer: FT 
2nd Reviewer: a__ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 *(ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 

Average CF(!CAL)/ CCV I Compound 
CF/ Cone. 

CCV Cone. 

1 ~v t,jzo/17 ft!/6 /2/,()- 2 t:!/.,J ~ /IJ() 0 fO I t:J 
17'/7 t- tU'f', LOPO [{Cf~ 

2 

3 

4 

I Recalculated II Reported I Recalculated I 
I II I I 

CF/ Cone. %0 %0 
CCV 

t0/3. 7 ;·~ ;.!/ 
5/'!~-. {, ;o#¥ ;o.y 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC#: 3<JO/j/)a_b 

METHOD:~C HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

leiD 

I I II Surrogate 

II I 
\)v~ 

~ 

Sam_Qie ID: 

Where: SF ;;. surrogate Found 
SS = Surrogate Spiked 

I Surrogate I Column/Detector S~ked 

I 

I 
Q,\,.~ .,_ 1 0-'0 

I QAif l } 

Surrogate I Found 

I 
51·(, =+ 
~-) - --

Page:~f / 

Reviewer: FT 
2nd reviewer: :!2L_ 

Percent I Percent I Percent l Recovery Recovery Difference 

Reported I Recalculated 

I 
I 

so 
I 

~13 c:; 

I 52) 5\) 0 

II 
Surrogate j Surrogate J Percent I Percent I Percent 

Surrogate I ColUJn_ll/De!ector I S~iked____ __ _ _ F<>_un(:J_ __ Becovery Recovery Difference 

I I I I - ---- ~---u - Reported I Recalculated I I 

------

Surrogate Compound Surrogate Compound Surr()gate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene s 1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

8 4-8romofluorobenzene (BFB) H Ortho-Terphenyl N Terphenyl-014 T 3,4-Dinitrotoluene z 2-Bromonaphthalene 

c· a,a,a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) u Tripentyltin AA Chloro-octadecane 

D 8romochlorobenene J n-Triacontane p 1-methylnaphthalene v Tri-n-oroovltin 88 2,4-Dichloroohenylacetic acid 

E 1 ,4-Dichlorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) w Tributyl Phosphate cc 2,5-Dibromotoluene 

F 1 4-Difluorobenzene lDFB) L Bromobenzene R 4-Nitrophenol X Triohenvl Phosohate 

SURRCLC_r1.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~C _HPLC 

Page:~f~ 
Reviewer:_fl 

2nd Reviewer: CL... _ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 * (SSC/SA) 
RPD =(({SSCLCS - SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*1 00 

LCS/LCSD samples: \.. ~ ~ 'flo 0 - L\ &..\ Lj. 'fl 0 

Where SSC = Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

II Spike I Spike Sample - ( LCS II LCSD II LCS/LCSD I 
Compound ! :;\it ) , ~o::;i'eo~ I Percent Recovery II Percent Recovery II RPD 1

1 11 

v 
1 

Geported I Recalc. II Reported_] _ Beca_lc. II Reported I Rec~!c_. I 
~~c:-~~·-,9 

~J:~~,~~~~~'""""~~s~~ ~~J LCS LCSD LCS LCSD 

Gasoline (8015) 

Diesel (8015) --
Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 
--

Ph orate (8141A) --
Malathion (8141A) --
Formaldehyde (8315A) 

A-roc1o ( \l-~0 II L\-·0 I 4--0 II ~-4~ I S.3) II \~7 I \3_7 II ~~ ?;> I \?~ II 3 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported results do 
not aaree within 10.0% of the recalculated results. 
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LDC#: 0/b//.0~ 

METHOD: ~c HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 1 0% of the reported results? 

Concentration= (A}(fv} (Of) Example: 
(RF)(Vs or Ws)(%S/1 00) 

Sample 10. Lt!-.6 Compound Name /fn:Jdo/ /2 (p D 
A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Of= Dilution Factor 
RF= Average response factor of the compound Concentration = / o TO {; ) 

In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%5= Percent Solid 

# Sample ID 

/2(.p 0 - z_ -
Compound 

( 

/2> (,)( 3<./ (20) 
~I '/0, {_o.ot:,~3; 

--

.::= !3Jt/·v 

(-;SD) 

5- '1'6 ~A-- /L 
Reported Recalculated Results 

Concentrations Concentrations 
) ( ) 

12t,o-l - L'?f/·Lj -
],.... ~ I ~;4-/£.. 

3 ~ I ~oo '1 
t/ - /3~(,. ·~ ~ 

~ 1-- /2;1'/? . 
h - l'lo'l· 3 -
7 - ;t-/0/.!1 -
{ 

~ 
I '/2t,. t7 

----

Page: _(of_/ 
Reviewer: _£I 

2nd Reviewer: ~ 
--......._ 

Qualifications 

I' -:;o .. () 
Commenffi=------------------------------------------------------------------------------------------------------------------------
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LDC Report# 39011 D4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 20, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135444-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-018-SW 460-135444-1 Water 06/15/17 
CFSWP-019-SW 460-135444-2 Water 06/15/17 
CFSWP-020-SW 460-135444-3 Water 06/15/17 
CFSWP-021-SW 460-135444-4 Water 06/15/17 
CFSWP-024-SW 460-135444-5 Water 06/15/17 
CFSWP-018-SWF 460-135444-1 F Water 06/15/17 
CFSWP-019-SWF 460-135444-2F Water 06/15/17 
CFSWP-020-SWF 460-135444-3F Water 06/15/17 
CFSWP-021-SWF 460-135444-4F Water 06/15/17 
CFSWP-024-SWF 460-135444-5F Water 06/15/17 
CFSWP-020-SWMS 460-135444-3MS Water 06/15/17 
CFSWP-020-SWDUP 460-135444-3DUP Water 06/15/17 
CFSWP-018-SWFMS 460-135444-1 FMS Water 06/15/17 
CFSWP-018-SWFDUP 460-135444-1 FDU P Water 06/15/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(

0/oRSD) was less than or equal to 5o/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFSWP-018-SWFMS, no data were qualified for Barium, Calcium, Magnesium, and 
Sodium percent recoveries outside the QC limits since the parent sample results were 
greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (0/oD) were within QC limits. 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summlary - SDG 460-135444-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-135444-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-135444-1 

No Sample Data Qualified in this SDG 
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LDC #:_..;::;..39.;:;...;0;....;1:.....;1-=D__:.4=-a __ 

S DG #:_4.;..;:6-=-0-_..;1-=-3-=-54-=--4:.....;4__;-1'-----
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date:1 .. 19- \1 
Page:_t of__L 

Reviewer: M G 
2nd Reviewer: C;. ,....,.....-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiao A[ea I I Cammeots 

I. Sample receipt/Technical holding times A 
II. ICP/MS Tune A 
Ill. Instrument Calibration A 
IV. ICP Interference Check Sample (ICS) Analysis A 
V. Laboratory Blanks A 
VI. Field Blanks N 
VII. Matrix Spike/Matrix Spike Duplicates A MS 7 s DG-: 4 6v - r 3 ~a;~ - t ) # l3: f3a. Ctt M~, 

VIII. Duplicate sample analysis A our ( J. ) #" ILt: Fe 0\( by tlif. 

IX. Serial Dilution 

X. Laboratory control samples 

XI. Field Duplicates 

XII. Internal Standard (ICP-MS) 

XIII. Sample Result Verification 

XI\/ ()\/Ar::all A nf n<:>t<:> 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A 5D: 

A LCS 

N 
A 
A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

Samples appended with F d d" I d were analyze as 1sso ve . 

Client ID 

1 I CFSWP-018-SW 

2 ' CFSWP-019-SW 

3 I CFSWP-020-SW 

4 I CFSWP-021-SW 

5~ CFSWP-024-SW 

6 3 CFSWP-018-SWF 

7 3 CFSWP-019-SWF 

8 3 CFSWP-020-SWF 

9 3 CFSWP-021-SWF 

10 '3 CFSWP-024-SWF 

11 f CFSWP-020-SWMS 

12 1 CFSWP-020-SWDUP 

13 3 CFSWP-018-SWFMS 

14 3 CFSWP-018-SWFDUP 

15 
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b 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135444-1 

460-135444-2 

460-135444-3 

460-135444-4 

460-135444-5 

460-135444-1 F 

460-135444-2F 

460-135444-3F 

460-135444-4F 

460-135444-5F 

460-135444-3MS 

460-135444-3DUP 

460-135444-1 FMS 

460-135444-1FDUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 



LDC #: 39011 D4a 

SDG #: 460-135444-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Client 10 LabiD 

16 

17 , Pewl 
18 ~ f>5w ~ 

10 "3 P8w"3 

Matrix 

Date: 7-1~-11 
Page:_1_of (). 

Reviewer: MG 
2nd Reviewer: ~ 

Date 

Notes: ____________________________________________________________________________ _ 
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LDC #: '3'to t l'DL{(;t VALIDATION FINOINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. v 
Cooler temperature criteria was met. ~ 

II. ICPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 
Were %RSD of isotopes in the tuning solution !>5%? ./ 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? v' 
Were the proper number of standards used? J 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- ./ 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? / 
IV. Blanks 

Was a method blank associated with every sample in this SDG? ./ 
Was there contamination in the method blanks? If yes, please see the Blanks v' validation completeness worksheet. 

V. ICPinterference Check Sample 

Were ICP interference check samples performed daily? / 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? V' 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed oer extraction batch? v' 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) ./ 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page: l of ~ 
Reviewer~ 1'1\G 

2nd Reviewer: ~ 

Findings/Comments 



LOG #:_3_~_0_\~\_D_4_a. VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.81 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) ./ 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis performed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> 50X the MDL ../ I (ICP)J>1 OOX the MDUICP/MS)? 

Were all percent differences (%Ds) < 10%? ..1 
Was there evidence of negative interference? If yes, professional judgement will be / 
used to oualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable v' to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. J 
Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

.I 

\/"' 

./ 

Page: '-of~ 
Reviewer~MG' 

2nd Reviewer: ~ 

Findings/Comments 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:l_of_L 
Reviewer: MG 

2nd reviewer: {)~-

All circled elements are applicable to each sample. 

~---•- rn M~triY TarnAt A"'~lu•o I ict ITAJ \ 

I~ to vJ AI, Sb, As, Ba Be Cd Ca Cr. Co. Cu. Fe. Pb Mo. Mn Hg, Ni, K, Se, Aq, Na. Tl V Zru Mo, B, Si, CN·, 

GZC. II I? 
I t I AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn~ Ni, K, Se, Aq, Na, Tl, V, Zn, Mo. B, Si, eN·, 

t I '3 .1~ ! 1~1 Sb As, Ba Be Cd Ca Cr Co Cu, Fe, Pb, Mq rViii:)Hg,£&i K, Se, Aq, Na, Tl, V,lii} Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr,. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se Ao, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

A.-. .. 1".-.l""' •• .I 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP-MS w AI, Sb, As, Ba, Be, Cd Ca Cr, Co, Cu, Fe, Pb, Mg, Mii) Hg(Ni, K, Se, Ao, Na Tl, V, Zri)Mo, B, Si, CN·, 

hi= AA AI ~h A~ ~~ ~A r.rl r.~ r.r r.n r.11 i=A Ph fllln 1\lln l--In 1\1' L<" Qo llrt 1\1<:> Tl \/ 7n 1\./1,... R ~- rl\1· 

Comments: (Mercury by CV AA If performed) 

ELEMENTS A 



LDC#: '39°1 \ D4'l VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

Pi~9 

%R =Found x 100 
True 

i 

Standard 10 

~~'iil 

rev 
-·~ IC\/ 

0000 

CCV 
f(~7 

ec.v 

Where, Found = concentration {in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration {in ug/L) of each analyte in the ICV or CCV source 

I Recalculated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) Sb LiO . ~ ~ L./0.0 I 0 \ 

CVAA (Initial calibration) H~ 4. q IS3 5400 98 
v 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) Ct..{ 49 .If 5'D .0 9~ 

CVAA (Continuing calibration) H'l. _!i. SL{ o?.. J5.00 91 
v 

GFAA (Initial calibration) 

GFAA (Continuing calibation} 

~ ee~oded 

%R 

I 0 l 

qs 

t:)" 

'17 

I 

Page:_\_of_\_ 

Reviewer: MG 
2nd Reviewer: ~ 

Acceptable 
(Y/N) 

y 

'~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 

:~ -~:~-~ 



LDC #: 'S Cf 0 I 1 D Y ~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_l_of_L 

Reviewer: ¥1 & 
2nd Reviewer:~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020nOOO) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

,.,.~ct 

rc SA15 
00l3 

LCo 
oor1 

13 
00~3 / Oo,O 

lt.i 
00~3 / 00~1 

(o 

Where, I= Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS /I True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 
c~ ll.)7 .~ ~~ /L-) ~00 01f") 

Laboratory control sample Pb 5" Loa 0a'L-) 5.00 Cfot.:. 
Matrix spike (SSR-SR) 

~d/L) As dD .. 38 a.o.o (JAal~.: 
Duplicate K q'Gt~(o (M~/~ q5"l.l (,«~{) 
ICP serial dilution Mtt I~ <6 33 ~d/y I') 313 'i (,«~/L--: 

I eecalc11lated I 
I %R/RPD/%D I 

9'1 
tOO 

I o -;t 

~ 

3.5 

... 
Acceptable 

%R/RPD/%0 (Y/N) 

99 y 
100 

I 0~ 

d. 

3. 5" ~u 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 

' . ~ ·,! ~ (• 



LDC #: '39 0 I I l) LfGt VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_Lof---l-
Reviewer: M (.,. 

2nd reviewer: r::;::;.L 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
· N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for ___ # __ I ... , _C___;;,;l,{,__ ________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Oil 

# 

l 

:2 

'3 

'i 

~ 

(p 

7 

g 

't 

{() 

(RD)(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume {ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

I 

' 
3 

L{ 

,. 
" 
1 

9 

~ 

tO 

Recalculation: 

(;;.roror, fl~/'- )(o.o5oL..)(~) 

(). 050 ._ 

Reported Calculated 

Anal:lte 
Concen,.ation 

(#<3j L.) 
Con~~thtion 

()it L..) 

v5'.'3 
.... 

CIA 5" :3'3 

M~ l3300 13300 
v 

B"' ;}7~ ()-{') 

Zit\ C) • 1 ~.a} 

Sb 7.1 7. 74. 

Fe 00.15 "O.J.i 

NA 3b70 '?JC:,(Q 

K 0 l'l ''9 
A c.:, 0 .q3 0 .9d. 

N~ d~ .\ J.&. \ 

Note: VVl~~od 7Lt70A Is }\}.'J) . ..fo.,. o.ll sa ,....,p(e.s 

RECALC.4SW 

Acceptable 
(YIN) 

'( 

'~ 



LDC Report# 39011 06 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: July 20, 2017 

Parameters: Wet Chemistry 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135444-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-018-SW 460-135444-1 Water 06/15/17 
CFSWP-019-SW 460-135444-2 Water 06/15/17 
CFSWP-020-SW 460-135444-3 Water 06/15/17 
CFSWP-021-SW 460-135444-4 Water 06/15/17 
CFSWP-024-SW 460-135444-5 Water 06/15/17 
CFSWP-018-SWMS 460-135444-1 MS Water 06/15/17 
CFSWP-018-SWMSD 460-135444-1 MSD Water 06/15/17 
CFSWP-018-SWDUP 460-135444-1 DU P Water 06/15/17 
CFSWP-019-SWMS 460-135444-2MS Water 06/15/17 
CFSWP-019-SWMSD 460-135444-2MSD Water 06/15/17 
CFSWP-019-SWDUP 460-135444-2DUP Water 06/15/17 
CFSWP-020-SWMS 460-135444-3MS Water 06/15/17 
CFSWP-020-SWMSD 460-135444-3MSD Water 06/15/17 
CFSWP-024-SWMS 460-135444-5MS Water 06/15/17 
CFSWP-024-SWMSD 460-135444-5MSD Water 06/15/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, Dissolved Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide and Dissolved Total Cyanide by EPA Method 335.4 
Free Cyanide and Dissolved Free Cyanide by EPA SW 846 Method 9016 
Dissolved Organic Carbon by EPA SW 846 Method 9060A 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorous by EPA SW 846 Method 9056A 
Sulfide by Standard Method 4500-S2 F 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation fro.m a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFSWP-019-SWMS/MSD Chloride 111 (90-11 0) 113 (90-11 0) J+ (all detects) A 
(All samples in SDG 460-135444-1) Sulfate 117 (90-11 0) 117 (90-11 0) J+ (all detects) 

CFSWP-024-SWMS/MSD Fluoride 131 (90-11 0) 132 (90-110) J+ (all detects) A 
(CFSWP-024-SW) 

CFSWP-024-SWMS/MSD Chloride 124 (90-110) 129 (90-110) J+ (all detects) A 
(All samples in SDG 460-135444-1) Sulfate 113 (90-11 0) 112 (90-11 0) J+ (all detects) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

4 
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VIII. Laboratory Control Samples/Standard Reference Material 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR, data were qualified as estimated in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-135444-1 

I Sample I Anal~te I Flaa I A orP I Reason 

CFSWP-018-SW Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFSWP-019-SW Sulfate J+ (all detects) duplicate (%R) 
CFSWP-020-SW 
CFSWP-021-SW 
CFSWP-024-SW 

CFSWP-024-SW Fluoride J+ (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-135444-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-135444-1 

No Sample Data Qualified in this SDG 
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LDC #: 39011 D6 

SDG #: 460-135444-1 
VALIDATION COMPLETENESS WORKSHEET 

Level IV 
Date: 1- l9 - I 1 

Page:_l of_2_ 
Laboratory: Test America. Inc. Reviewer: f'l\ <1 

2nd Reviewer: o-::::: 
METHOD: (Analyte) Alkalinity (SM2320B). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Dissolved Fluoride. Sulfate 
(EPA Method 300.0). Total Cyanide (EPA Method 335.4). Dissolved Total Cyanide (EPA Method 335.4t Free Cyanide. 
Dissolved Free Cyanide tsgA-Metyl=leel 336.4). DOC (EPA SW846 Method 9060A). Hardness (SM2340C). Nitrite/Nitrite-N 
(EPA Method 353.2). Orthophosphate-P (EPA SW846 Method 9056A). Sulfide (SM4500-S2 F). TDS (SM2540C). TSS 

(SM2540Dl cm4\ f r-e. e c Y~" ;.k, 
1 

1) i ss .,1 ve...A. p,. ee cy ..... i .t e ( tPA S W~4 b ~uk ~J q 0 I '-) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

Yl 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I ~alidatioo Area 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

LaboratorY' Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

f"\\/<::>~<:>11 nf rl<:>t<:> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-018-SW 

CFSWP-019-SW 

CFSWP-020-SW 

CFSWP-021-SW 

CFSWP-024-SW 

CFSWP-018-SWMS 

CFSWP-018-SWMSD 

CFSWP-018-SWDUP 

CFSWP-019-SWMS 

CFSWP-019-SWMSD 

CFSWP-019-SWDUP 

CFSWP-020-SWMS 

CFSWP-020-SWMSD 

CFSWP-024-SWMS 

CFSWP-024-SWMSD 

I I Com meets 

A 
A 
A 
A (-' ltL) 

N 
sw M s ItA. s 1) ( S'DG< "140-1"35"70 1-1 ) 

A D v r ( ~o<r: '-1 bO- r356 1 't- l 

A L.C.5/L CS'D/SRM 

N 
A. 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135444-1 

460-135444-2 

460-135444-3 

460-135444-4 

460-135444-5 

460-135444-1 MS 

460-135444-1 MS D 

460-135444-1 DU P 

460-135444-2MS 

460-135444-2MSD 

460-135444-2DUP 

460-135444-3MS 

460-135444-3MSD 

460-135444-5MS 

460-135444-5MS D 

L({,0-1'31)338-l) 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

Water 06/15/17 

V:\LOGIN\Roux Associates\Columbia Falls\39011 D6W.wpd 1 
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LDC #: 3901106 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-135444-1 Level IV 
Laboratory: Test America. Inc. 

%}j 

Client ID LabiD 

16 "~C'\Atn I"V"IA C'\AII""\1 In ''"'" ·~- . -- ·-
"'"''"' 

17 

18 

19 

20 PBvJ ' h1 Pr3W?-

Matrix 

'A 

V Vt;l~y 

Date: 7- f 't - 11 
Page:_l_ot_l_ 

Reviewer: M~ 
2nd Reviewer: ~ 

Date 

IVV/ lv/ 

Notes: ______________________________________ _ 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method see cove") 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. t/ 
Cooler temperature criteria was met. v' 
II. Calibration 

Were all instruments calibrated daily, each set-up time? ./ 
Were the proper number of standards used? v 
Were all initial calibration correlation coefficients> 0.995? ./ 

Were all initial and continuing calibration verification %Rs within the 90-110% QC V' 
limits? 

Were titrant checks performed as required? (level IV only) V' 
Were balance checksperformed as required? (level IV only) \/"' 
Ill. Blanks 

Was a method blank associated with every sample in this SDG? ./ 
Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

./ 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ,::: 20% for / waters and .:: 35% for soil samples? A control limit of.:: CRDl(.:: 2X CRDl for soil) 
was used for samples that were.:: 5X the CRDl, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? J 
Was an LCS analvzed oer extraction batch? V' 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) \/' 
within the 80-120% (85~115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samQies performed? v' 
Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

,/ 

Page:_Lof ';J.. 
Reviewer: M& 

2nd Reviewer: ~ 

Findings/Comments 



LDC #:_~_GJ_o_l_l_'"D_CeJ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

Were detection limits < RL? ~ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ../ 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. vi 
Target analytes were detected in the field duplicates. v 
X. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. ~ 

WETC-EPA_2010.wpd version 1.0 

Page:2_ot_2_ 
Reviewer: 1"\ G 

2nd Reviewer:~ 

Findings/Comments 



LDC#: )90l\1)(:, VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:.J_ot_l_ 
Reviewer: M& 

2nd reviewer: ~ 

... • 1n M;~triY " .... 

t~ &) "" pH~:(NO~TKN TOG CR6
+ Cl~~~@ 

1.~.'1.~ pH TDS Cl F N03 NO, SOa POa ALK eN- NH:. TKN TOG CR6
+ CI04(J~s~ 

~~ 3 1
(c.ns1y-D ~P.et.(J Is. 

pH TDS Cl F NO:. NO, SO a PO a ALK eN- NH,. TKN TOG CR6
+ CIO c tol 0 c N c N 

QC " -, pH TDS Cl F N03 N02 SOa P04 ALK CN- NH3 TKN TOG CR6
+ CI04 ~ 

s pH TDS Cl F NO:. NO, SOa P04~ eN- NH:. T~N TOG CR6
+ CI04 

~~(\ pH TDS (QrF} N03 NO, (.Sa}<fc)) ALK CN- NH3 TKN TOG CR6
+ CI04 

~~ '~ pH TDS Cl F ~03/No) SOa POa ALK@ NH3 TKN TOG CR6
+ CI04 : 

'J 1 L( ,., ' pH TDS©XF)N03 NO, €OJ P04 ALK CN- NH::~ TKN TOG CR6
+ CI04 

pH TDS Cl F N03 N02 SOa P04 ALK CN· NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 POA ALK CN· NH3 TKN TOC CR6
+ e104 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOG CR6
+ e104 

pH TDS Cl F N03 NO, SOa P04 ALK CN· NH3 TKN TOe CR6
+ CIOa 

pH TDS Cl F NO:o. NO, SOa PO~ ALK eN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO:o. NO, S0.1 POa ALK eN· NH3 TKN TOC eR6
+ e104 

pH TDS Cl F NO<~ NO, S04 P0.1 ALK eN- NH3 TKN TOe eR6
+ CI0.1 

pH TDS Cl F N03 NO, S04 P04 ALK eN· NH3 TKN TOG CR6
+ CI04 

pH TDS Cl F N03 NO, SOt! P04 ALK eN- NH3 TKN TOC CR6
+ CI0.1 

pH TDS Cl F N03 NO, SOa P04 ALK eN- NH3 TKN TOe CR6
+ CI04 

pH TDS e1 F NO:o. NO, SOa P04 ALK CN- NH3 TKN TOG CR6
+ CIOa 

pH TDS Cl F N03 NO, SOa P04 ALK CN- NH3 TKN TOC CR6
+ eiOa 

pH TDS Cl F NO::~ N02 S04 P04 ALK CN- NH3 TKN TOe CR6
+ CI0.1 

pH TDS Cl F N03 NO, S04 P04 ALK eN· NH:o. TKN TOG CR6
+ CI04 

pH TDS Cl F N03 NO? SOd P04 ALK eN· NH3 TKN TOG eR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK eN· NH3 TKN TOe CR6
+ CI04 

pH TDS Cl F NO:o. NO, S04 P04 ALK CN· NH:o. TKN TOG CR6
+ e104 

pH TDS Cl F N03 N02 S04 P04 ALK eN- NH3 TKN TOe eR6
+ e10<~ 

pH TDS Cl F NO:o. NO, SO<~ P04 ALK eN- NH::~ TKN TOG CR6
+ CIO;~ 

:·, 

pH TDS Cl F NO:o. NO, S04 P0.1 ALK eN- NH:o. TKN TOG CR6
+ CI04 

nH TO~ Cl £ NO Nn. ~0 PO AI K r.N- NH TKN TOr. r.R6+ r.IO 
!':· 

Comments: ____________________________________ _ 

METHODS.6 



LDC #: ~40 l \ 1)G, 

METHOD: lnorganics, EPA Method S"ee Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_L_ot_(_ 

Reviewer: MG 
2nd Reviewer: ~ 

al N N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y@ N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
(Y)N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
LEVEL IV ONLY: 
(9 N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
-#£ tn M,.triY An~lv+,. o·n 0 ... RPn II imitc:\ A ,... ... 

1 qfta w~te.r Cl Ill ~ 0-IJ 0) fi3~0-ll0) all -;r.., rNA~ I A (a.tl,\et~) 
~ SOLI 1\1 ( ) 11'1 ( ) ~ { J, l 

ld ILl/IS' Cl '()'{ ~ J l;».~ ( ) ${1-\\ (J.e t 
\ F I '3 I ) l?d- ( ) A.. 5 ( I 
'i ~II '50 c.( 1\~( _) ~~~ ( . II ) II 0.\'\. ,v J jr_ 

Comments: ______________________________________________________________________________________________________________ __ 

MSD.6 



>:; 

LDC #: 3<j 0 II "'D b VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

Page:_lof_(_ 

Reviewer: M G 
2nd Reviewer:--0.____: 

METHOD: lnorganics, Method See cove'/" 

The correlation coefficient (r) for the calibration of N 03/NOa- Nwas recalculated. Calibration date: b- (}I- It 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

... 
cone. AYe.Gt 

Analyte Standard ID Found (units) True (units) ror%R 

Blank o.o (rn_a/'-) 0 

Standard 1 0. t ( ) ~o;-3B<f 

Standard 2 o.5 1 ) #88~1 r I 

N03/l'lo8 .. N 
Standard 3 J. 0 ( ) 4)"1 '( 0 5'q " 

'(" = 0. 9~9 7 
( . ;- ( ) B"l3l,Ll0 Standard 4 

Standard 5 ;).0 ( 1 ) I D'P1 'i1~8 
Standard 6 - -

-
Standard 7 -

Toe O<tP'i' 
t-tcr,?o ~at~ (md/!.) fo~ rev [~0 9~ 

DOC. 

iota. f l3~l 

o .~oo (""al~ CN CCV O.fCJ{, (tm~/~ '18 
IL( .;<:. 

;) . l ~ (m~/L' d. 00 l~/L.) NHJ-N CCV lOB . 

..., 

ror%R 

r = o. 9991 

9<t 

~s 

107 

Acceptable 
(YIN) 

y 

~~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 

recalculated results. ____ --'-----------------------------------------------

CALCLC.6 

l 
l 

' '<· ::~1.~ 



LDC #: ?~ 0 J I J:> fo 

METHOD: lnorganics, Method see C ove..r 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_L. of_l_ 
Reviewer: M& 

2nd Reviewer:_Q__ 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, 
(S+D)/2 

SampleiD Type of Analysis 

laboratory control sample 

LCS 

Matrix spike sample 

~ 

Duplicate sample 

8 

S= 
D= 

Element 

F-ree. 
cJJ 

"DOC. 

AtK 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
{units) (units) 

~~. ca (f~ I._ 5"0.0 ~d/~ 
(SSR-SR) 

tt;03gt{~~ '~-) 1~0 ooo (#~IL.) 

~3;)_500 0~1~ ;z33~E«at~ 

I eecalcutated 

II 
eeeor:ted 

I I Acceptable 

%R/RPD %R/RPD (Y/N) 

80 60 y' 

tOO ,oo 

O.Lf o.t.( 
,~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0.0% of the recalculated results. 

TOTCLC.6 



LDC #: '3~ O \ \ 1) ~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method See COV<!i" 

Page:_l_of--1-
Reviewer:~ 

2nd reviewer:~ 

ase see qualifications below for all questions answered .. N ... Not applicable questions are identified as "N/A ... 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 
N N/ A Are all detection limits below the CRQL? 

Compound (analyte) results for Jt I, lot~ I C N reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 
y ;:: IN1 )( -t- b 
w~~ 

iN'\ = o . o ~ oct 
b t I), ~ -o.oo 
'I.: o.. Jx 

# Sample 10 

I I 
J, 

':2 J. 
~ 

~ 3 
~ 

L.( t.f 
Jt 

T) ~ 

! 

RECALC.6 

Recalculation: 

CN-=: 0.0;l09 (?J.7fo)-O.OO/i5':Z. 
:. 0. 01 7 0 (o Md I L. 

4~ ( b . 017 0 to ~~ I L ) ( I oo 0 A-t~ I~~ ) ;: 77.0b 
v 

Reported Calculated 

Analyte 
Concen~tion 

(,U~ ....) 
Concenthtion 

( ..«4j L..) 
v v 

To+tAl C N {[.?. II.\ 
Al~ ~~3 ooo ~33 000 

SOL( 31"10 3l &..{0 
ISS 18 .'-( ~9./J ta .t.t ~aiL' .., 

F~ee CN ;;1 • \ C) • ' 
t.JH '3 .. rJ I d- <o I d G, 

ND'3/NOa- N 137 \3( 

T"D~ ;). ~ d, (IM~/a.} d;-d. (waat~ 

H~~J.V\ess 5oooo &) 0 000 

DOC.. r d- 7oo I'J-700 

I #d L 

Acceptable 
(YIN) 

y 

JJ 



LDC Report# 39011 E 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 18, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135619-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-033-GW 460-135619-2 Water 06/19/17 
CFMW-034-GW 460-135619-4 Water 06/19/17 
CFMW-007-GW 460-135619-6 Water 06/19/17 
TRIP BLANK 460-135619-7 Water 06/19/17 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39011 E1_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 15.0o/o for each 
individual compound and less than or equal to 30.0°/o for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2

) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds with the following exceptions: 

Associated 
Date Com_l!ound %0 Samples Flag AorP 

04/14/17 Dichlorodifluoromethane 29.0 All samples in SDG UJ (all non-detects) A 
Chloroethane 22.0 460-135619-1 UJ (all non-detects) 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

4 
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The percent differences (o/oD) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %D Samples Flag A orP 

06/24/17 Acetone 23.3 TRIP BLANK J- (all detects) A 

06/24/17 Dichlorodifluoromethane 23.8 CFMW-033-GW UJ (all non-detects) A 
Carbon disulfide 21.7 CFMW-034-GW UJ (all non-detects) 
Acetone 33.6 CFMW-007-GW UJ (all non-detects) 
Bromoform 25.4 UJ (all non-detects) 
1,2-Dibromo-3-chloropropane 22.6 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found with the 
following exceptions: 

Collection Associated 
Blank ID Date Compound Concentration Samples 

Trip Blank 06/19/17 Acetone 8.3 ug/L CFMW-033-GW 
CFMW-034-GW 
CFMW-007-GW 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

5 
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IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration °/oD, data were qualified as estimated in four 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-135619-1 

I Sample I Compound I Flag I AorP 

CFMW-033-GW Oichlorodifluoromethane UJ (all non-detects) A 
CFMW-034-GW Chloroethane UJ (all non-detects) 
CFMW-007 -GW 
TRIP BLANK 

TRIP BLANK Acetone J- (all detects) A 

CFMW-033-GW Oichlorodifluoromethane UJ (all non-detects) A 
CFMW-034-GW Carbon disulfide UJ (all non-detects) 
CFMW-007 -GW Acetone UJ (all non-detects) 

Bromoform UJ (all non-detects) 
1,2-0ibromo-3-chloropropane UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration 
verification (%0) 

Continuing calibration 
(%0) 

Continuing calibration 
(%0) 

Volatiles - Laboratory Blank Data Qualification Summary - SDG 460-135619-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-135619-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 39011 E1 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-135619-1 Level IV 

Date: 1/tt7 
Page:_Lof 

Laboratory: Test America. Inc. Reviewer:--:P- _ 
2nd Reviewer:~ 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1,., 

2 ...... 

3Y 

4 1 

5 

6 

7 

R 

I llalidatiao A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-033-GW 

CFMW-034-GW 

CFMW-007 -GW 

TRIP BLANK 

Notes· 

I I Ccmmeots 

A tA 

..6-
A 6~ 0~ ~0 ~ l-~ /?o. (~ ,c..i =.;V 
s~ cw ~z,U 
!) 

..5-w f~..:%'-1 
A 

tJ ~~ 

A \<!4 ~~ 

N 
'~ 
.hr. 
A 
.b 
(),. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135619-2 

460-135619-4 

460-135619-6 

460-135619-7 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

L:\Roux Associates\Columbia F alls\390 11 E 1 W. wpd 1 
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LDC #:_'J_4.:....._0_\\_t_,_ VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 82608 

is? 

Were all percent relative standard deviations (%RSD) and relative response factors / 
within method criteria for all CCCs and SPCCs? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
::l('('l=>nlt~r,,..,. criteria of> 0.990? 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%D) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%D) ~ 20% and relative response factors (RRF) ~ 
0.05? 

Was a blank associated with in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation leteness worksheet. 

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a 

Level IV checklist_8260B_rev01.wpd 

Page:_1_of~ 
Reviewer: r 7 

2nd Reviewer:~· 



LDC #:_'7:;._.4...&.--0_\_\ t_\_ VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD ana les of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be e. 

Level IV checklist_8260B_rev01.wpd 

Page: ?-of~ 
Reviewer: F'1 

2nd Reviewer: ~ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
-

A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,"1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. ,, Heptane 

D. Chloroethane DD. Chlorobenzene DDD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1,1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1,1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR: m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane 81. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,"1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene WW. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 
I 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane 21. 

COMPNDL_ VOA_Long list.wpd 



LDC#: ~70/jc-./ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Y IJ/N/A VV~I~ dll 70U Wlllllll lll~ VdiiUdliUII (.;lll~lld Ul SLU 70U ( 

l l Finding %0 I # Date Standard ID Compound (Limit: <20.0%) Associated Samples 

~ ~~~~~ I 'f.N- \'? I ~~ I '~·t:J I An 
0 2l-.O ~ 

ICVvoa.wpd 

Reviewer: .. 
2nd Reviewer: Q 

I Qualifications j 
I-JZ~7A ~V) 

i 



LDC#: \310//e/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

y~ N!A 
Y(N/N/A VV~I~ Gill /OU CIIIU r\r\1;:, VVILIIIII lll~ VCIIIUCILIUII \...lll~IICI Ul S.£.U /OU CIIIU ~U.V'-J r\r\1 ( 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

1- 1.11*' \1 cuw r :z..~ ·.? ~ t.l, 
l 

002>CP M¥> q(po- ~'+~ 
- 9'S7'Y 

- IJJ~tlh1 (!.,~ jj '-"2>·~ I_., ~ I 

- ~\ ~ "L\ ·l Ml? 1.\IDt?-J..\li S1,4(., 
- f 3.3 .. &:> 

- ..,... 7(.r.} 

- MfV\ .... ~. (., 
~ 

CONCAL.wpd 

f? 

Page:~of_/ 
Reviewer:_FT-'----

2nd Reviewer: CA..__ 

Qualifications 

J .. JLA.J/A t+P-+"~~ 

_)-fv\J/A. tJO~..:l-

,v 



LDC#: c.5JD//t;/ 

THOD: GCIMS VOA (EPA SW 846 Method 8260B) 

1 . r NIA Were field blanks identified in this SDG? 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

N N/A ~retarget compounds detected in the field blanks? 
Blank units: ~ \... Associated sample units: "'~) L. 
Sampling date: <, \'oth/ 
Field blank type: (eire e one) F1eld Blank I Rmsate I Tnp Blank I Other: :rp, Associated Samples: 

Compound I Blank ID Sample Identification 

Page:_!ot_ _ _! 
Reviewer:....;;..F---=-T--==--

2nd Reviewer:~ 

1--V ~ ( Nt>) 

1· • I ... at I I I I I I I I I I 
I f I~? I I I I I I I I I I 

Blank units: Associated sample units: __ _ 
Sampling date: ____ _ 

. ·-·- -·-···· -.~.--· ,-·· -·- -· ·- . ·-·- ·-··-- .. --··- --. . ..... . . "' . .... - .. . -----·-·-- --·. ·.-·--· 
Compound I Blank ID I Sample Identification 

I I I I I I I I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

FBLKASC2.wpd 



LDC#: ~fOjjt-/ 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _/at_/ 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

-

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 00 std) 

I CAL 4/14/2017 D 8.4672 

GCMS13 z 1.5912 

c 0.2852 

cc 1.3695 

JJJ 1.3073 

Where: 

Recalculated 

(RRF 20/1 00 std) 

8.4672 

1.5912 

0.2852 

1.3695 

1.3073 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

8.5310 8.5310 9.3 

1.6314 1.6314 7.8 

0.3018 0.3018 10.0 

1.4451 1.4451 5.4 

1.3534 1.3534 4.1 

Recalculated 

%RSD 

9.3 

7.8 

10.0 

5.4 

4.1 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

04141713 



Loc #: 3 £0//e- 1 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1 _of_1_ 

Reviewer: FT 
2nd Reviewer: ..:=:a=~-

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(~s)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard 10 Date Comoound (Reference internal Standard\ linitiall lCC\ lCC\ 

1 tv/ "Jtth1 0 (1st internal standard) ~.~~10 5 ·9\~ ~~~~ 

o~~(e, t- (2nd internal standard) \.(o~J4 J. <e,0~ I·"~ 
(!... (3rd internal standard) o. >otB 0 . ..3~S ~ o.-:;~~~ 

~ (4th intern::~! " ,. 4~--1 l.fn).. ' I· /el~l 

2 ~JJ (1st internal standard) \· ~fb~ 1-~1~ l·S"\i 
(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

3 eeA/ {p{£.4\ ,, 
D (1st internal standard) ~-~?AO 4 . ..f.q0 ,.iOJO 

.,...,_4) 
~ (2nd internal standard) l·t. ~\4 \· ~~ \ ,. 41-) 

4- (3rd internal standard) 0 ·3Dl5 0 ·:Z.1lt> 0 .2..(]1~ 

U/ (4th intern::~! " }.445 \ I.?~";:) '· ~e.?J 
4 J.jj (1st internal standard) \·~6?~ \·t<P'L l· UcV 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

Reported Recalculated 
%0 %0 

+·~ 't·) 
3.~ ~S" 

,,. ? "'' IJ"'~ ,~.;, 

,.,.,.,r- /Z-~ 

1\•)--- ff.~ 

P'·i . ll-·i 

Cf.lP. '1·(, 
'"\-~ 4·~ 
tp.7 fp ./ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCAL 41S.WPD 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: a~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample I D 3 : 

Surrogate 
Spiked 

Dibromofluoromethane ~.o 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene '~ 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

't0.(p ~1 
~~. (.p ~~ 
4'1·1 '=tot 
~«.\·&..t ~4 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

,1 0 

~\ 
,~ 

g'1 ~v 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3 ,a; IE" I 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:_.E.I 
2nd Reviewer: .._c __ _ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: \.~'> /O lJ.ft,o- u4SS12-

Compound 

1, 1-Dichloroethene 

Trichloroethene 

Benzene 

Toluene 

Chlorobenzene 

Spike 
Ad<;\ed 
\1\~jl.. 

\ 

LCS I LCSD 

2..0. 0 ~o.O 

J/ ..u 

Spiked Sample 

Co(n~nt,~on 

LCS I LCSD 

ye,.,... tS· "'i 

20.lP ,q.~ 

tl-9 .,.z ·I 
2-\·~ 2t-IJ 

2\.4 I .2\ .s-___ 

I I CS 

I Percent Recove!1_ 

,I Reported I Recalc. 

G\1 ~, 

10? lr;]~ 

ItO no 
tel (o7 

JO/ -~1 __ ------·-

--II -

I CSD ~-··--][~- I I CSll CSD 

II Percent Recove!1_ II RPD I 
II Reported I Recalc. II Reported I Recalculated I 

I 
,~ ~3_ 3 3 
~ '14 -:;; ?> 

1\\ n\ t \ 

toe fOK 
J 

' '--- lo(3 __ loB \ 1 -- -

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: 3 iO//c / VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: o------=== 

Y N N/A Were all reported results recalculated and verified for all level IV samples? 
N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (&WsHDF} Example: 
(As)(RRF)(Vo)(%S) y r Ax = Area of the characteristic ion (EICP) for the Sample 1.0. , 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Is = Amount of internal standard added in nanograms Cone.= ( ) ( ) ( ) 
(ng) ( ) ( ) ( ) ( ) 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = "'-0 )L--or grams (g). ~-'~ 
Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

'"' fD B""J1 I" ~) ...... o.-,e1\ ,<) - 0. /::) f:) oo ~:::rf> (X~) 

'-\ \~2. l\ 

x~ k- ~=3 l.L~ \~ 
u 

RECALC.1 SB.wpd 



LDC Report# 39011 E2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 18, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135619-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-033-GW 460-135619-2 Water 06/19/17 
CFMW-034-GW 460-135619-4 Water 06/19/17 
CFMW-007 -GW 460-135619-6 Water 06/19/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification .. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by 'the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39011 E2A_RA4.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 20.0o/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds with the following exceptions: 

Associated 
Date Compound %D Samples Flag AorP 

06/25/17 Hexachlorocyclopentadiene 32.0 CFMW-033-GW UJ (all non-detects) A 
CFMW-034-GW 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %D Samples Flag A or P 

06/23/17 2,4-Dinitrophenol 28.7 CFMW-007-GW UJ (all non-detects) A 

06/23/17 Di-n-octylphthalate 24.5 CFMW-007-GW NA -

4 
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Associated 
Date Compound ~ %0 Samples Flag AorP 

06/27/17 Nitrobenzene 22.2 CFMW-033-GW UJ (all non-detects) A 
Hexach lorobutadiene 20.4 CFMW-034-GW UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits with the following exceptions: 

Affected 
Sample Surrogate %R (Limits) Compound Flag A or P 

CFMW-033-GW 2-Fiuoranthenol 61 (25-58) Phenol NA -
Phenol-d5 47 (14-39) 2-Methylphenol 

2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Pentachlorophenol 
3&4-Methylphenol 
C1-Phenanthrenes/Anthracenes 

CFMW-034-GW 2-Fiuoranthenol 67 (25-58) Phenol NA -
Phenol-d5 51 (14-39) 2-Methylphenol 

2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-N itrophenol 
4,6-Dinitro-2-methylphenol 
Pentachlorophenol 
3&4-Methylphenol 
C 1-Phenanthrenes/ Anth racenes 

5 
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VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits with the following exceptions: 

Associated 
LCSID Compound %R {Limits) Samples Flag AorP 

LCS 460-445350 2,4-Dinitrophenol 37 (45-125) All samples in SDG UJ (all non-detects) p 
4,6-Dinitro-2-methylphenol 55 (59-132) 460-135619-1 UJ (all non-detects) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration °/oD and LCS 0/oR, data were qualified as 
estimated in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-135619-1 

I Sample I Compound I Flag I AorP 

CFMW-033-GW Hexachlorocyclopentadiene UJ (all non-detects) A 
CFMW-034-GW 

CFMW-007-GW 2,4-Dinitrophenol UJ (all non-detects) A 

CFMW-033-GW Nitrobenzene UJ (all non-detects) A 
CFMW-034-GW Hexachlorobutadiene UJ (all non-detects) 

CFMW-033-GW 2,4-Dinitrophenol UJ (all non-detects) p 
CFMW-034-GW 4,6-Dinitro-2-methylphenol UJ (all non-detects) 
CFMW-007 -GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration 
verification (%D) 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Laboratory control samples 
(%R) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-135619-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-135619-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 39011 E2a 

SDG #: 460-135619-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 'S /1'1/!7 
Page:~

Reviewer:__fl. _ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

R 

I llalidatioo Area 

Sample receipUTechnical holding_ times 

GC/MS Instrument performance check 

Initial calibration!ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-033-GW 

CFMW-034-GW 

CFMW-007 -GW 

Notes· 

I I 
_A- l..b 

A 
-A Jl\ (J{o ~9 
?~ 
.b 

tJ 
~vJ 

~ 

-5v..J \-.~ .. )> 

N 
A 

A 
b... 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\39011 E2aW.wpd 1 

Comments 

t:;_. w 1 
(Y 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135619-2 

460-135619-4 

460-135619-6 

1CAJ ~50 
CUt/ £::.W 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

I 



LDC #: ?=, t) 1 \ t2o- VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 82700 

Was a blank associated with in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
II v~~lidaticm ct:>ml:>let:enE~ss worksheet. 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 

Page:_L_of_~ 
Reviewer: t:7 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found be 

Level IV Checklist_8270D_rev01.wpd 

Page: .,_,....of .-z...
Reviewer:--t::L-

2nd Reviewer:~ 



METHOD: GC/MS SVOA 

( yhenol AA. 2-Chloronaphthalene 
1.. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline 

C. 2-Chlorophenol CC. Dimethylphthalate 

D. 1,3-Dichlorobenzene DD. Acenaphthylene 

E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline 

( G)-Methylphenol GG. Acenaphthene 

H. 2,2'-0xybis(1-chloropropane) ( I~ 2,4-Dinitrophenol 

I. 4-Methylphenol ( ~-Nitrophenol 
...... 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran 

K. Hexachloroethane KK. 2,4-Dinitrotoluene 

L. Nitrobenzene LL. Diethylphthalate 

M. fsophorone MM. 4-Chlorophenyl-phenyl ether 

(. V-Nitrophenol NN. Fluorene 

( ~2,4-Dimethylphenof 00. 4-Nitroaniline 

P. Bis(2-chloroethoxy)methane ( ~4, 6-Dinitro-2-methylphenol 

( 9)2,4-Dichlorophenof 

...... _ 
QQ. N-Nitrosodiphenylamine 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether 

S. Naphthalene SS. Hexachlorobenzene -
T. 4-Chloroaniline ( ,:p)!entachlorophenol 

..... 
U. Hexachforobutadiene UU. Phenanthrene 

r V-Chforo-3-methylphenol W. Anthracene 

W. 2-Methylnaphthalene WW. Carbazole 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate 

(. ~~,4,6-Trichforophenof YY. Ffuoranthene 

( z.),4,5-Trichlorophenol ZZ. Pyrene 

COMPNDL_SVOA long list plus.wpd 

VALIDATIONFINDINGS WORKSHEET 

1\-CLD) 
~~-

AAA. Butylbenzylphthalate AAAA. Dibenzothiophene 

BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene 

CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene 

ODD. Chrysene DODD. cis/trans-Decalin 

EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl 

FFF. Di-n-octylphthalate FFFF. Retene 

GGG. Benzo(b)fluoranthene GGGG. C30-Hopane 

HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene 

Ill. Benzo(a)pyrene 1111. 1,4-Dioxane 

JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone 

KKK. Dibenz(a,h)anthracene KKKK. Atrazine 

LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde 

MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam 

NNN. Aniline NNNN. 2,6-Dichlorophenol 

000. N-Nitrosodimethylamine 0000. 1,2-Diphenylhydrazine 

PPP. Benzoic Acid PPPP. 3-Methylphenol 

QQQ. Benzyl alcohol ~~3&4-Methylphenol 
RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) 

SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) 

TTT. 1-Methylnaphthalene r~_TT. 1-Methyldibenzothiophene (1MDT) 

UUU.Benzo(b)thiophene ( -~·3,4,6-Tetrachlorophenol 
WV. Benzonaphthothiophene WW. 1,2,4,5-Tetrachlorobenzene 

WWW. Benzo(e)pyrene WWWW .. 2-Picoline 

XXX. 2,6-Dimethyfnaphthafene XXXX. 3-Methyfchofanthrene 

YYY. 2,3,5-Trimethyfnaphthalene YYYY. a,a-Dimethylphenethylamine 

ZZZ. Perylene ZZZZ. Hexachloropropene 

A 1. N-Nitrosodiethylamine 

B 1. N-Nitrosodi-n-butylamine 

C 1. N-Nitrosomethylethylamine 

01. N-Nitrosomorpholine 

E1. N-Nitrosopyrrolidine 

F1. Phenacetin 

G1. 2-Acetylaminoffuorene 

H 1. Pronamide 

I 1. Methyl methanesulfonate 

J 1. Ethyl methanesulfonate 

K1. o,o',o"-Triethylphosphorothioate 

L 1. n-Phenylene diamine 

M1. 1,4-Naphthoquinone 

N 1. N-Nitro-o-toluidine 

01. 1,3,5-Trinitrobenzene 

P1. Pentachlorobenzene 

Q1. 4-Aminobiphenyl 

R 1. 2-Naphthylamine 

S1. Triphenylene 

T1. Octachlorostyrene 

U1. 

V1. 

W1. 

X1. 

Y1. 

Z1. 



LDC#: 2>~0 l\tL~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was an initial calibration verification standard analyzed after each I CAL for each instrument? 
Y N N/A Were all %0 within the validation criteria of ~30 %0? 

Finding %0 
# Date Standard ID Compound (Limit: <30.0%) Associated Samples 

- "''~ 1r1 
\<!_ \}- (p i- !Jz.O I v 

t 11 A,~ , 
I 

ICVsvoa.wpd 

Page:_J J_ 
Reviewer: FT 

2nd Reviewer: ~ 

Qualifications _!_ 

j-/tAJ/ ~ ill!) 
/ 



LDC#: ~0 //t2~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

B.lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" ry/, N N/A 
.Y/ N Hl/A 
Yl N)N/A 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

1- <,h ~h1 aAIV - \~ "" ~ .. , ~ 

1" i~~ 'Frf ~ .. ~ -l; 

~ ~l~h1 ~- &4 tAtA~M ,.\ .. \ .. Nl~ 'f-140-~'/-S~~ 
\\l:~y 

~ 1:~;~7 I 
~~'J- (p 

I ~ I 
~).-,7,... 

I llt ~ 'W·~ ~ 

CONCAL.wpd 

/ / 
Page: __ of __ 

Reviewer: FT 
2nd Reviewer: .Q... 

Qualifications 

j-/ t,tj /A tJ(/ 

\~·d..Vt/A 

j-ttJ.AA;·; A- '\\10 

I j·~.~J~ ~I 



LDC#: o,0//1:~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
fl 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

(f\\l) ~ \'~\- 4" 

Page:_!of~ 
Reviewer:____f.I 

2nd Reviewer: 0 
-

\"' 



LDC #: d/6/ /Eo>~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

)i'~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
(...)f/~!A Was a LCS required? 
y( /A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %RJLimits) RPD (Limits) Associated Samples 

~ L}bo..-L,\L\6";:5D "" ?>7 < "+5" -_\l·ST ( ) ( ) A\\ 

fP 9' < SG}-\~1- ( ) ( ) l 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) j_ ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_L _l ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCSLCSD.wpd 
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Reviewer: _.EI 

2nd Reviewer:~ 

Qualifications 
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LDC#: ..E'70/j£:l~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ /of~ 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

[ Standard ID 

-- --

Calibration 

Date Compound 

I CAL 6/16/2017 A 

GCMS4 s 
DO 

uu 
DOD 

Ill 

Reported 

(RRF10 std) 

1.6281 

1.0198 

1.7846 

1.0105 

1.1289 

1.0451 

Where: 

Recalculated 

(RRF10 std) 

1.6281 

1.0198 

1.7846 

1.0105 

1.1289 

1.0451 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

-

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6550 1.6550 2.1 

0.9965 0.9965 13.5 

1.7490 1.7490 9.4 

1.0306 1.0306 14.2 

1.1369 1.1369 4.2 

1.0127 1.0127 6.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

--

Reca leu Ia ted 

%RSD 

2.1 

13.5 I 

9.4 

14.2 

4.2 

6.2 



LDC #: 3 '70//l: ~~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f / 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

--

Calibration 

# Standard ID Date Compound 

I CAL 6/25/2017 A 

GCMS6 s 
DO 

uu 
ODD 

Ill 

---

Reported 

(RRF10 std) 

1.8332 

1.0092 

1.6831 

0.9349 

0.9290 

1.1785 

Where: 

Recalculated 

(RRF10 std) 

1.8332 

1.0092 

1.6831 

0.9349 

0.9290 

1.1785 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

--- -

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.8390 1.8390 3.5 

0.9151 0.9151 7.3 

1.6210 1.6210 3.8 

0.9013 0.9013 4.8 

0.9673 0.9673 6.2 

1.0842 1.0842 7.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

3.5 

7.3 

3.8 

4.8 

6.2 

7.2 



LDC#: d~O//Cdl<?. 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f / 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/15/2017 A 

GCMS14 s 
DD 

uu 
DDD 

Ill 

Where: 

--··-

Reported Recalculated 

(RRF10 std) (RRF1 0 std) 

1.7719 1.7719 

1.0300 1.0300 

1.9765 1.9765 

1.1229 1.1229 

1.1357 1.1357 

1.1363 1.1363 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRF s 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

- --

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6606 1.6606 7.1 

1.0145 1.0145 2.9 

1.9297 1.9297 2.0 

1.1089 1.1089 2.8 

1.1935 1.1935 3.3 

1.0470 1.0470 12.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Reca leu Ia ted 

%RSD 

7.1 

2.9 

2.0 

2.8 

3.3 

12.3 



LDC#: 3 ~o/)cr:JQ... VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: c;:::: 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A1s =Area of associated internal standard 
Cx = Concentration of compound, C1s = Concentration of internal standard 

---

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC} iCC) 

1 ~ (, ,~;,' \1 A (1st IS) ).{1'~0~ \. 1'\-t t·lt\7 
1--?>?PJ ~ (2nd IS) '. 0\ '\'5' l·oL-tl ,.oa.tl 

vv (3rd IS) \· "\)41 I·~~);' 1·99Y 
LA~ (4th IS) \ ·lO'C~ \ ·lv~ )· \'1 
PO.O (5th IS) \ ·\~?& ,.,~{ l·tb7 
TIT (6th IS) \·01..\.10 \·lat.? (·\~? 

2 ctV\1 i,[~lt1 ~ (1st IS) ,. r.,~o 1.~?1 \·&~1 
n~o 5 (2nd IS) 0 .~c=,I4G" o.q~1lP 0 ~~1fJI 

Dj? (3rd IS) \·1 a.\~0 1·~ 10 l·'ilO 
vlv\ (4th IS) \.o ?JOC, 0 .q~, 4 0.~~~ 
t>VJ? (5th IS) \· \"~b~ I·O~S"' l·rJSS 
J:t--T (6th IS) I· o\1-"1 t.o l9 1 . 0 \OJ 

3 l1st IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

I II I (6th IS) 

II Reported I Recalculated I 

II 
%0 

I %0 
I 

5·) t;".Y 
rz,...l.,;:, -;,I, 
3·P ],,'), 

j_.~ 1·}) 
~.1 "f.7~ 
i'-\-0 );.J 

1\· L) \\·b 
0 .c; 0~ 
.!>·~ ,3.-g 
~·G, .$.~ 

. :1-')- 1-~] 

0-~ o.c,p 

i 

I 

II 
I I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: G ~ 
The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

I ID if~ Sample : 

Surrogate 
Spiked 

Nitrobenzene-d5 10.0 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 'I 
2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

~·\1 ~2.. 

1·1-l 1b-
cg'.o~ c£) 

~.(&,0 -z_(,p 

_'"\.0~ ~0 

i.o~ ~ 1 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

ct'Y 0 

IY 
~ 

ll, 

t() 
~l ,I/ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3<=tb/Jl:"o1~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: 8_ 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

Where: SSC = Spike concentration 
SA = Spike added 

LCSC =Laboratory control sample concentration LCSDC =Laboratory control sample duplicate concentration 

LCS/LCSD samples: Lc.J> 41o c::.J - 1:\t.\~oSU 

I I 
Spike Spike I I CS II ·I CSD II 
Ad ed Concentrition 

I II II Compound ( \\; ) ( \<1; ~ Percent Recove!X Percent Recove!X 

~'-· -~ 
Phenol 0 't().r.i w 
N-Nitroso-di-n-propylamine b0·1 1v 
4-Chloro-3-meth I henol 9\.0 ~~ 
Acena hthene ~. 

Pentachloro henol \\t,O "' Pyrena w 5"~·4 

I CS£1 CSD I 
RPD I 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 
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LDC #: ? t:i~O J t a- VALIDATION FINDINGS WORKSHEET 

Sample Calculation Verification 
Page:_1_of_1_ 

Reviewer: FT 

THOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: tJ.> _..,.,...-· 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AJ(IJ(V.)(DF)(2. 0) Example: 
(As)(RRF)(V0)(Vi)(%5) 

/,.. ~~ lj./p c;; - L/ 4 ~~ 1...) A,. = Area of the characteristic ion (EICP) for the Sample 1.0. 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 

{fooD) internal standard 

c~~~l/1_"2-- ) ( K-0) (2- ) 
Is = Amount of internal standard added in nanograms (ng) Cone.= 

Vo = Volume or weight of sample extract in milliliters (ml) or ( ~J.~tf~J) (;. c, (,o ~ ) (~LJ) grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v. = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 20-i %5 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 39011 E4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

· Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 24, 2017 

Metals· 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135619-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-E829-AQ 460-135619-1 Water 06/19/17 
CFMW-033-GW 460-135619-2 Water 06/19/17 
CFMW-003a-GW 460-135619-3 Water 06/19/17 
CFMW-034-GW 460-135619-4 Water 06/19/17 
CFMW-001-GW 460-135619-5 Water 06/19/17 
CFMW-007 -GW 460-135619-6 Water 06/19/17 
CFMW-033-GWF 460-135619-2F Water 06/19/17 
CFMW-003a-GWF 460-135619-3F Water 06/19/17 
CFMW-034-GWF 460-135619-4F Water 06/19/17 
CFMW-001-GWF 460-135619-5F Water 06/19/17 
CFMW-007-GWF 460-135619-6F Water 06/19/17 
CFMW-033-GWFMS 460-135619-2FMS Water 06/19/17 
CFMW-033-GWFDUP 460-135619-2FMSD Water 06/19/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39011 E4A_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J-. (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the' laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(

0/oRSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB29-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB29-AQ 06/19/17 Calcium 309 ug/L CFMW-003a-GW 
Sodium 583 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-033-GWFMS, no data were qualified for Barium, Calcium, Magnesium, and 
Sodium percent recoveries outside the QC limits since the parent sample results were 
greater than 4X the spike concentration. 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39011 E4A_RA4.DOC 



VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (0/oD) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the· methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-135619-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-135619-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-135619-1 

No Sample Data Qualified in this SDG 

6 
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LDC #:_-=-39.:::...;0=-1:......:1-=E:...:..4=-a __ VALIDATION COMPLETENESS WORKSHEET Date:7 ~ ~o ... \\ 
Page:_Lof ~ 

Reviewer: ~ C:r 
SDG #:_4.:...::6-=-0-_..:.1-=-35::....:6:....:.1-=-9-_..:.1 __ _ Level IV 
Laboratory: Test America. Inc. 

2nd Reviewer:~ 
METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiac A[ea I I Cam meets 

I. Sample receipt/Technical holding times A 
II. ICP/MS Tune A 
Ill. Instrument Calibration A 
IV. ICP Interference Check Sample (ICS) Analysis A 
v. Laboratory Blanks A 
VI. Field Blanks 'Ow £6 :t 
VII. Matrix Spike/Matrix Spike Duplicates 

VIII. Duplicate sample analysis 

IX. Serial Dilution 

X. Laboratory control samples 

XI. Field Duplicates 

XII. Internal Standard (ICP-MS) 

XIII. Sample Result Verification 

)(I\/ ()u.,.r.:.ll nf n.:.t.:. 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A MS 
A ou~ 

A ~b~ 1 
A LCS 
N 
A 
A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

s d d . h F d d. I d amples appen e Wit were analyze as 1sso ve . 

Client 10 

1 I CFMW-EB29-AQ 

2 I CFMW-033-GW 

3 ( CFMW-003a-GW 

;I 
4 CFMW-034-GW 

~ I CFMW-001-GW 

~ l CFMW-007 -GW 

7 ~ CFMW-033-GWF 

8 ' CFMW-003a-GWF 

9 
,. 

CFMW-034-GWF 

10~ CFMW-001-GWF 

11 ~ CFMW-007 -GWF 

12' CFMW-033-GWFMS 

13 ~ CFMW-033-GWFDUP 

14 

15 

L:\Roux Associates\Columbia Falls\39011 E4aW.wpd 

( 5t>6 .. z; b o- t' r; 7 o \ - \ ) ~ L~: 64 , ea, 
( 

D = Duplicate 
TB = Trip blank 

J, 

EB = Equipment blank 

LabiD 

460-135619-1 

460-135619-2 

460-135619-3 

460-135619-4 

460-135619-5 

460-135619-6 

460-135619-2F 

460-135619-3F 

460-135619-4F 

460-135619-5F 

460-135619-6F 

460-135619-2FMS 

460-135619-2FMSD 

) "----:--v 
'ix 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

I 

~.rJ4 
~ 



LDC #: 39011 E4a 
SDG #: 460-135619-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Client ID LabiD 

16 I f'BvJI 
17? PB\11:2. 
1R ~ pgw'3 ( H!) 

Matrix 

oate:7 ... ~o- \1 
Page:_1:_ot1:_ 

Reviewer: M <1 
2nd Reviewer: ~ 

Date 

Notes: ____________________________________________________________________________ _ 
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LDC #: VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. ~ 
Cooler temperature criteria was met. if 
II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 
Were %RSD of isotopes in the tuning solution ~5%? vi 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? l/" 
Were the proper number of standards used? / 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- V' 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? ./ 

IV. Blanks 

Was a method blank associated with every sample in this SDG? ~ 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or v' MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
./ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 

V' waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed oer extraction batch? ~ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) v' 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page:j_of J. 
Reviewer: 1"'\.& 

2nd Reviewer:~ 

Findings/Comments 



LDC #: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) v' of the intensitv ofthe internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> 50X the MDL 
lfiCPV>100X the MDUICP/MS)? 

..; 
Were all oercent differences (o/oDs) < 10%? / 
Was there evidence of negative interference? If yes, professional judgement will be / used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. ll 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. if' 
Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 
Taraet analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

/ 

./ 
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LDC #: '1 '} 0 1 l £4 a. VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:iot_(_ 

Reviewer: MG 
2nd reviewer:~ 

All circled elements are applicable to each sample. 

~,. .......... ,,.,. ID Matrix 'Taraet An;.lvtA I i~t fTAL\ 

(~ ( \ w rAI; Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg Ni K Se Aa. Na, Tl, V, Zii)Mo, B, Si, CN-, 

file.,~' ~~ l, AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn) Hg{Ni, K, Se Ag, Na, Tl, V, Z~ Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

' AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H_g_, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag_, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr Co, Cu, Fe Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

A ... ..,.lua Ia • • "- -• 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP-MS vJ ~AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co Cu Fe, Pb, Mg, Mii")Hg,ll\ii, K, Se, Ag_, Na, Tl, V, Zn1Mo, B, Si, eN·, 

GF..P.A AI ~h A~ RA RA r.rl r.A r.r r.n r.ll I=A Ph Mn Mn Hn Ni K ~A An 1\1~ Tl \1 7n 1\Jin R ~- rl\f• 

Comments( Mercury by CV AA if performe(;D 

ELEMENT SA 

--. 



LDC #: 39011 E4a 

THOD: Trace Metals (EPA SW846 6020A/7470A) 

Y JN N/A Were field blanks identified in this SDG? 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

...... N N/A Were target analytes detected in the field blanks? 

Blank units:J:!9Lb_ Associated sample units:J:!9Lb_ 
Sampling date: 6/19/17 Soil factor applied NA 

1-1eta otanK tvpe: (circle one) t-1e1a tslanK 1 Klnsate 1 umer: \. t:.ts J Assoclatea ~amp1es: j ~>lUX) 

Analyte Blank 10 Sample Identification 
'i§!<, '?!*:t ·.;;;;.:; 

1 Action No Qual's. 
:.,. Level "' <:.:;· 

Ca 309 3090 

Na 583 5830 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

I 
I 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\39011E4ab.wpd 
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2nd Reviewer: 0 



LDC #: '3Cf 0 t \ £L{ ~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard 10 

~'303 

rev 
r;9la 

rev 

00~3 

ccv 
tS~O 

cc.V 

Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Recalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 1?>e '-(O.OS 40.0 /DO 

CVAA (Initial calibration) 
1-\tj, Lt. tas"o 1).0() ~~ 

v 
ICP (Continuing calibration) 

ICP/MS (Continuing calibration) T\ t:}.~e I o. 0 9<9 
CVAA (Continuing calibration) Rq L1 .q Jl.(i) 5·00 9B 

II 

GFAA (Initial calibration) 

GFAA (Continuing ca!ibation) 

II 
Bei;!oded 

%R 

{00 

97 

q9 
96 

I 
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Reviewer: M <::;-
2nd Reviewer: Q 

Acceptable 
(Y/N) 

'{ 

,) 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC #: '3<} 0 I \E L( ~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_j_of_f 

Reviewer: M& 
2nd Reviewer: -"-C--

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-01 x 100 
(S+D)/2 

Where, S = Original sample concentration 
0 = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

Sample 10 

~'b ret 

ICSA8 
00'{ '-

LC5 
OO&.{'t 

l~ 
oo;;&:J / oo:; ~ 

l3 
oo;;6 / oosq 

7 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I 0 I SOR (units) 
Type of Analysis Element (units) 

ICP interference check C4 q1.65 0~ f,_) /00 ~~/ ... ) 
Laboratory control sample ZV1 t.ts .. ~" ~~ /L-) 50.0 (uatL) 
Matrix spike (SSR-SR) 

~~/'-) ~~It-) N\ 18' ~lf :;.o.o 

Duplicate Fe. 7;;. s~ (t«~/1-) ~B ~ ll-/ (M3ft.) 
ICP serial dilution Net 3SL{ ~1 ~~/'-) L( I I o d- (,ua /._) 

I eecalc11lated I 
I %R/RP0/%0 I 

~8 

97 

<11 

II) 

~.9 

-
Acceptable 

%R/RPD/%D (Y/N) 

9~ y 
Cj_( 

9( 

15' 

"·9 ,~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_J_ot_f _ 
Reviewer: MG-

2nd reviewer: C / 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ tf __ { -,---C_a __________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Dil 

# 

( 

~ 

3 
'L 
~ 

" 1 
s 
'I 
lO 

I l 

(RD)(F\I)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

I 
'l 
; 
l{ 

~ 

to 
7 
8 
G) 

to 
l l 

Recalculation: 

(1'5" 4 .l.f '1 fo A-<~ { ~... )(o. oso ~.-) ( ;;1) 

o. CJt;O t.-

Reported Calculated 
concenXation concenXation Acceptable 

Analyte (.Mq ""') (~<] t-) (YIN) 

Cc._ 3v0~ 4~/o G) '( 
NO\. 4.-f'L.f'IOO L.f "1400 
'Pb I . 'J. l . 1 
Al 5ct.5' 59-5' 
ZV\ 7.1 {.bO, 

"""' ?L{Cf ~l-{9 
Fe. 75. tg 71). t(; 
Se I • I f. \0 
Bo. l5"7 { t;[ 

1\S o.~L{ o. 8L{ 

K' '3?. b3~ ~v 

Note: __ V"'_e.:_t_k_o_J_(...;_Ll~7_0_A __ • s=----_N_·_"b_._~_o_v-_a_l_\ _$_~-""" ........ f!....._l_e_s-=--------------
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LDC Report# 39011 E6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 24, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135619-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB29-AQ 460-135619-1 Water 06/19/17 
CFMW-033-GW 460-135619-2 Water 06/19/17 
CFMW-003a-GW 460-135619-3 Water 06/19/17 
CFMW-034-GW 460-135619-4 Water 06/19/17 
CFMW-001-GW 460-135619-5 Water 06/19/17 
CFMW-007-GW 460-135619-6 Water 06/19/17 
CFMW-EB29-AQMS 460-135619-1 MS Water 06/19/17 
CFMW-EB29-AQMSD 460-135619-1 MSD Water 06/19/17 
CFMW-003a-GWDUP 460-135619-3DUP Water 06/19/17 
CFMW-034-GWDUP 460-135619-4DUP Water 06/19/17 
CFMW-001-GWMS 460-135619-5MS Water 06/19/17 
CFMW-001-GWMSD 460-135619-5MSD Water 06/19/17 
CFMW-007 -GWMS 460-135619-6MS Water 06/19/17 
CFMW-007 -GWMSD 460-135619-6MSD Water 06/19/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, Dissolved Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide and Dissolved Total Cyanide by EPA Method 335.4 
Free Cyanide and Dissolved Free Cyanide by EPA SW 846 Method 9016 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorous by EPA SVV 846 ~v1ethod 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met with the following exceptions: 

Total Time From Required Holding Time 
Sample Collection From Sample Collection 

Sample Analyte Until Analysis Until Analysis Flag AorP 

CFMW-EB29-AQ Orthophosphate as P 48.10 hours 48 hours UJ (all non-detects) p 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB29-AQ was identified as a field blank. No contaminants were found 
with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB29-AQ 06/19/17 Chloride 249 ug/L CFMW-003a-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

4 
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VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-007 -GWMS/MSD Chloride 114(90-110) 112 (90-11 0) J+ (all detects) A 
(CFMW-033-GW 
CFMW-034-GW 
CFMW-001-GW 
CFMW-007 -GW) 

CFMW-007 -GWMS/MSD Sulfate 125 (90-11 0) 129 (90-11 0) J+ (all detects) A 
(CFMW-033-GW 
CFMW-003a-GW 
CFMW-034-GW 
CFMW-001-GW 
CFMW-007-GW) 

CFMW-007 -GWMS/MSD Orthophosphate as P 86 (90-110) 87 (90-110) UJ (all non-detects) A 
(CFMW-033-GW 
CFMW-003a-GW 
CFMW-034-GW 
CFMW-001-GW 
CFMW-007 -GW) 

CFMW-001-GWMS/MSD Ammonia as N 111 (90-11 0) - NA A 
(CFMW-033-GW 
CFMW-003a-GW 
CFMW-034-GW 
CFMW-001-GW 
CFMW-007-GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Material 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 
5 
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X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to technical holding time and MS/MSD o/oR, data were qualified as estimated in six 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-135619-1 

I Sample I Anal~te I Flag I A orP I Reason 

CFMW-EB29-AQ Orthophosphate as P UJ (all non-detects) p Technical holding times 

CFMW-033-GW Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-034-GW duplicate (%R) 
CFMW-001-GW 
CFMW-007 -GW 

CFMW-033-GW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
CFMW-003a-GW duplicate (%R) 
CFMW-034-GW 
CFMW-001-GW 
CFMW-007-GW 

CFMW-033-GW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFMW-003a-GW duplicate (%R) 
CFMW-034-GW 
CFMW-001-GW 
CFMW-007 -GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-135619-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-135619-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 39011 E6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-135619-1 Level IV 
Laboratory: Test America. Inc. 

Date:7 ... 00· t ( 
Page:_j_of ? 

Reviewer: MG 
2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Dissolved Fluoride. Sulfate 
(EPA Method 300.0). Total Cyanide (EPA Method 335.4). Dissolved Total Cyanide (EPA Method 335.4). Free Cyanide. 
Dissolved Free Cyanide (EPA Metuhod 3~9.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) ) 

9n~ Fv-ee Cyt:At~ta'o'.e, l);ss4tve-~ F.ree Cy~t1tdtt' (EPA s.,J81.{6 Me..fl-toJ.. CJOI(o 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioo A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

XI 0\tAr:::~ll nf rk•t~ 

Note: A= Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFMW-EB29-AQ 

CFMW-033-GW 

CFMW-003a-GW 

CFMW-034-GW 

CFMW-001-GW 

CFMW-007 -GW 

CFMW-EB29-AQMS 

CFMW-EB29-AQMSD 

CFMW-003a-GWDUP 

CFMW-034-GWDUP 

CFMW-001-GWMS 

CFMW-001-GWMSD 

CFMW-007 -GWMS 

CFMW-007-GWMSD 

I I Comments 

sw 
~ 
A 
A 

sw EB -:: l 
sw MS/MSl) ( SVG-: 4(,a- l3S 7 o I- I LlbO- /3SllLtLJ- t ) 

A PuP I J, 

A LCS/Lc5D/S~M 

N 
A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

-
-

-

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135619-1 

460-135619-2 

460-135619-3 

460-135619-4 

460-135619-5 

460-135619-6 

460-135619-1 MS 

460-135619-1MSD 

460-135619-3DUP 

460-135619-4DUP 

460-135619-5MS 

460-135619-5MSD 

460-135619-6MS 

460-135619-6MSD 

) 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 

Water 06/19/17 
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LDC #: 39011 E6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-135619-1 Level IV 
Laboratory: Test America. Inc. 

Date: 7 .. ~0-11 
Page: _1_ of _.2_ 

Reviewer: fl\ G-
2nd Reviewer: ():z" 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Dissolved Fluoride. Sulfate 
(EPA Method 300.0). Total Cyanide (EPA Method 335.4). Dissolved Total Cyanide (EPA Method 335.4). Free Cyanide. 
Dissolved Free Cvanide (EPA Metvl1od 935 4) Hardness (SM2340C) Nitrite/Nitrite-N (EPA Method 353 2) Orthoohosohate-P I I I 

(EPA SW846 Method 9056A) TDS (SM2540C) TSS (SM2540D) 
r::'re~ ctJ _L t:>;ss. ~~ee ciJ _{__ t:to 1 ~) 

Client ID LabiD Matrix Date 

16 

17 

18 PBwr 
l1Q f'ew'~ 
Notes: ____________________________________________________________________________ _ 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method:tnorganics (EPA Method see COVI.i') 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. v' 
Cooler temperature criteria was met. v 
II. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? ./ 

Were all initial calibration correlation coefficients> 0.995? / 
Were all initial and continuing calibration verification %Rs within the 90-110% QC J' 
limits? 

Were titrant checks performed as required? (level IV only) / 
Were balance checks performed as required? (level IV only) v/ 
Ill. Blanks 

Was a method blank associated with every sample in this SDG? ../ 
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (o/oR) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .::: 20% for v waters and ~ 35% for soil samples? A control limit of~ CRDl(~ 2X CRDL for soil) 
was used for samples that were .::: 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an lCS anaylzed for this SDG? v 
Was an lCS analvzed oer extraction batch? ./ 
Were the lCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? / 
Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

v 

Page:_Lof :J 
Reviewer: M <$ 

2nd Reviewer: {;j?" 

Findings/Comments 



LDC #:_3_~_0_1_1_£_<o_ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? v' 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. v 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 
Target analvtes were detected in the field blanks. t/ 

WETC-EPA_201 O.wpd version 1.0 

NA 

t/ 
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Reviewer:~/ 

2nd Reviewer:~ 
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LDC #: ~ 4 O \ \ £ (o VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

Page:_l_ot_(_ 

Reviewer:~~ 
2nd reviewer:~ 

All circled methods are applicable to each sample. 

~ ·•· ID MatriY I ~a[amete[ I 
r w pH TDS ~0_/NQ TKN TOC CR6

+ CIOdQ_ 

~ __, '=> pH ~C[FJbJO~ NO~~ TKN TOC CR6
+ CIO~~IT5p 

~_,.~ pH TDS Cl F N03 NO, SOd P04 ALK eN- NH3 TKN TOC CR6
+ Cl04(~iJ) F f.-5-xd.:~ ~~E ) 

6lC... 7. 8 pH TDS Cl F N03 NO, SOd P04 ALK(C'N) NH~ TKN TOC CR6
+ CI04 

9 pH TDS ('C'ilF)No~ NO? S04 P04 ALK CN- NH3 TKN TOC CR6
+ CI04 @\E) 

(0 pH TDS Cl F N03 NO, S04 P04 <l\LJOcN- NH~ TKN TOC CR6
+ CI04 

I{ '~ pH TDS Cl F NO~ NO, SOd P04 ALK CN{NH)TKN TOC CR6
+ CI04 

~ r 3, l'f ,It pH TDS(Ci(E)No3 NO,~ALK CN- NH3 TKN TOC CR6
+ CI04 -

pH TDS Cl F NO~ NO, S04 P04 ALK CN· NH3 TKN TOC CR6+ CI04 

pH TDS Cl F NO" NO? S04 P04 ALK CN· NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ Cl04 

pH TDS Cl F NO" NO? SOd P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOG GR6
+ Cl04 

pH TDS Cl F N03 NO, 804 P04 ALK CN· NH3 TKN TOG GR6
+ C104 

pH TD8 Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ Cl04 

pH TDS Cl F N03 NO, S04 P04 ALK eN· NH3 TKN TOC CR6
+ CIO.<l 

pH TD8 Cl F NO:; NO, 804 P04 ALK CN- NH3 TKN TOC CR6
+ Cl04 

pH TD8 Cl F N03 N02 S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TD5 Cl F N03 NO, S04 P04 ALK CN- NH3 TKN TOC CR6
+ Cl04 

pH TDS Cl F NO" NO, 804 P04 ALK CN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TD5 Cl F NO" N02 S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TD8 Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TD8 Cl F N0.3 N02 504 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, 504 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO:; NO, S04 POa ALK CN· NH3 TKN TOC CR6
+ CIO.o~ 

pH TD8 Cl F NO:; NO, S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TD8 Cl F N03 NO, 804 P04 ALK CN· NH3 TKN TOC CR6
+ CIO 

nl-1 Tn~ r.1 I= N() N() ~() P() AI I< r.N· NI-l TKN T()r. r.R6+ r.l() 

Comments: ____________________________________ _ 
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LDC #: ?flO I\ £"b VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

t}) circled dates have exceeded the technical holding time. 
( N N/A Were all samples preserved as applicable to each method? 
(Y)N N/A Were all cooler temperatures within validation criteria? 

Method: 'to~b A 

Parameters: fO'i ~ {> 

IT~ .L .I lo.. •. 1..1" th 11e.~ ~B hY 

Sampling Analysis Analysis Analysis 
sdiiiiU:t:: 10 date date date rhd~ 

07HO 
07: ·~ ( Lf B ./o ~,.) I , .. ,,._,, 

cr-~1-r1 

HT.6 

Analysis 
date 

.. -···-·- ~. -·~·- --··--·~··~~----·-- -~-- -------··~- ---~--..---~~ 

Page:_f ot_l 
Reviewer: M & 

2nd reviewer:~ 

Analysis 
d;d~ Du~lifier 

-s-/v-s/r 

-.: 



LDC #: 39011 E6 VALIDATION FINDINGS WORKSHEET 
Field Blanks 

METHOD: lnorganics, EPA Method See Cover 
Blank units:_j,!Q{L Associated sample units:___!!9Lb 
Sampling date: 6/19/17 Soil factor applied NA 
Field blank type: (circle one) Field Biank I Rinsate I Other: {E8) Associated Samples: 3 (>1 Ox) 

Anal e Blank 10 Action Limit Sample Identification 

Page:_l_of_f_ 
Reviewer: M& 

2nd Reviewer: 9 

I '~l~c c;.J 1 I I No Qual. I I I I I I I I I I 
I Cl I 249 I 2490 I I I I I I I I I I I 
CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\39011 E6a.wpd 



LDC #: 390 l \£ G, 

METHOD: lnorganics, EPA Method See c" ve.r 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_J_of_L 

Reviewer: M & 
2nd Reviewer: Q 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
(Y)N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
LEVEL IV ONLY: 
Ci) N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
-JI: u~/M~ ... tn IIJI,triv .6n~lv+"' O/n o1n ~Pn /1 irnitc\ & ... ... 

\ t'3/l'-\ vJ ~ te.,. C\ ll!d_ i 'i o - Ito_) II~~ C}o -uo) ~ ,,Lf~{. :r + ole.t~ /A (a II d e+s _l 
50"{ I CJ5' ( ) 1~9 I ) ~t.-~ .} ( J..e t i Vl (} _, 6 ) 

PO'{-f' 8(.;. { ) S7 ( .!, ' .v 1...-1o J-/u'J/A (t;\ll t'l.t>._l 

d. I \ II(). ~If Nf-\3- rJ Ill J 'll ) t:tl\ r-r ht<; ;A ( ~I( tJ:t> .) 

Comments: ______________________________________________________________________________________________________________________________________________________________________________________________________________ __ 

MSD.6 



LDC #: 3Gt 0 I \ £' b VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method See.. Cover 

The correlation coefficient (r) for the calibration of F was recalculated. Calibration date: b - 8 ... II 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration of each analyte in the ICV or CCV source 

A V"et;t 
.... 

CDV\C • 
Analyte Standard ID Found (units) True (units) ror%R 

Blank - -
Standard 1 O.oB (~/ ... ) 8b~O 

Standard 2 0.010 ( ) ~~~L/~ 

_. 

f Standard 3 I .. oo l ) l \0 30'-{ 
\f"~;O~'t9'10 

Standard 4 ~ .00 ( ) ;>513'50 

Standard 5 ~. 00 ( ) '403'=> ()?, 

Standard 6 ~.oo { ,~ ) 5~111~ 
-Standard 7 -

(ot4( 
II'S?, 

(md/'-j 0.18{ 0, 'JOO (W\~ /~ 90 
cr-J ccv 

/Cr~30 

~1/~ ;) . 00 (wa~/ ~ N l-\ ~-- I'J CCV l .<9 9 /00 
J 

F lf"'e,.e. 
Ll(, ~q 3 ~~ {~ 50.0 ~()!'-, cr.J ccv'J. 'tL{ 

ror%R 

'{" ')= 0 ~ 9970 

ttl 

9'J 

CJ'( 

Page:j_of_L 

Reviewer: M & 
2nd Reviewer: ~ 

Acceptable 
(Y/N) 

f 

\J 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. __________________________________________________ _ 

CALCLC.6 

i 
! 

·.:.: ~~-~ 



LDC #: '39 0 I l E fo 

METHOD: lnorganics, Method See CoVe"' 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_Lot_L 
Reviewer: M & 

2nd Reviewer:~ 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-O I X 1 00 
(S+D)/2 

SamplelD 

LCSSRM 

13 

lO 

Where, 

Type of Analysis 

Laboratory control sample 

Matrix spike sample 

Duplicate sample 

S= 
0= 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
Element {units) {units) 

N01/ND, ... ,J /7 L{<o (~31._) /Bfo (M'/L) 
(SSR-SR) 

PO~~ p ~lt;fo ~~~~ ~t;OO (t«a/L.) 

A\k ~Lf8<1DI (ttd /,_) ~U.BB'Qel!~d/L.) 

I eecalculated 

II 
eeead:ed 

I I Acceptable 
%R/RPD %R/RPD (YIN) 

9(:, CJC::, y' 

6b 8Co 

0 0 
~~~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0.0% of the recalculated results. 

TOTCLC.6 
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LDC#: 3~0 1\ fb VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method See Cover 

Page:_l of_(_ 
Reviewer: M & 

2nd reviewer: c---

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 
N N/ A Are all detection limits below the CRQL? 

fF l C\ Compound (analyte) results for * reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 
y;;; W)~ .. b 

1}./~e.N'~ 

f,NJ=: C-l/~~7.8"
b ;: 

~; 1: 

ft.{ 0~1 = '1l "37. 8 ~(X)- ~7b3 .. 3b 
o.q>&.(e" ~0 f,_ ::x 

-Bi~~.?>(p 

( 0 .~<.fa& d /,_) ( l ooo u~ /...,~):: JLfB · b ,«~/ L-l"tl t~~ 
v 

Reported Calculated 
ConcenXation Concen~ation Acceptable 

# Sample 10 Analyte (Ao'~ l-) (Mq L..) (Y/N) 

I l C( jL(q -~L.\ 9 y 

;). ? TSS '. \ (W\~/...:' ~ • 1 ('M1J A.) 
J, Tot~ I c N l8 { 18l 

' 3 N03(NO,.-N l L.{ i) I'-{;; 

~ Ht\lfet vte.~S l dl-f 000 I ;)~000 

'-{ '( F-ree c r.J ~"t-'l ~'"{ .9 

~ ~ A\k ~ \ &.f ooo ~ ll-f OQO 

" (o T"D~ I(B tm~ ly 17e ~~A.) ~ 

RECALC.6 



UL-SFV:\LOGIN\Roux Associates\Columbia Falls\39033COV.wpd

???

LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Roux Associates, INC July 28, 2017
209 Shafter Street
Islandia, New York 11749
Attn: Mr. Michael Ritorto

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation

Dear Mr. Ritorto

Enclosed are the final validation reports for the fractions listed below. These SDGs were
received on July 6, 2017. Attachment 1 is a summary of the samples that were reviewed for
each analysis.

LDC Project #39033:

SDG # Fraction

460-135701-1, 460-135818-1
460-135884-1, 460-135989-1
460-136063-1

Volatiles, Semivolatiles, Metals, Wet Chemistry

The data validation was performed under Stage 4 guidelines. The analyses were validated
using the following documents, as applicable to each method:

! Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls
Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead
County, Montana, November 2015

  
! USEPA, National Functional Guidelines for Superfund Organic Methods Data

Review, August 2014

! USEPA, National Functional Guidelines for Inorganic Superfund Data Review,
August 2014

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update
1, July 1992; update IIA, August 1993; update II, September 1994; update IIB,
January 1995; update III, December 1996; update IIIA, April 1998; IIIB,
November 2004; update IV, February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
Project Manager/Chemist



Shaded cells indicate Level IV validation (all other cells are Level III validation). These sample counts do not include MS/MSD, and DUPs V:\LOGIN\Roux Associates\Columbia Falls\39033ST-Water.wpd

Level IV 10,657 pages-DL Attachment 1

     EDD LDC #39033 (Roux Associates, Inc.- Islandia, NY / Columbia Falls Aluminum Company, Columbia Falls, Montana)

LDC SDG#

DATE

REC'D

(3)

DATE

DUE

VOA

(8260B)

SVOA

(8270D)

Metals

(6020A

/7470A)

D.Metals

(6020A

/7470A)

Alk.

(2320B)
3NH -N

(350.1)

Cl,F

4SO

(300.0)

Diss.

F

(300.0)

Total

CN-

(335.4)

Free

CN-

(9016)

D.Total

CN-

(335.4)

D.Free

CN-

(9016)

Hard.

(2340C)

3NO /

2NO -N

(353.2)
4O-PO

(9056A)

TDS

(2540C)

TSS

(2540D)

  Matrix: W ater/Soil W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 460-135701-1 07/06/17 07/27/17 8 0 7 0 10 0 9 0 10 0 10 0 10 0 9 0 10 0 8 0 9 0 8 0 10 0 10 0 10 0 9 0 9 0

B 460-135818-1 07/06/17 07/27/17 9 0 8 0 11 0 10 0 11 0 11 0 11 0 10 0 11 0 9 0 10 0 9 0 11 0 11 0 11 0 10 0 10 0

C 460-135884-1 07/06/17 07/27/17 3 0 2 0 7 0 6 0 7 0 7 0 7 0 6 0 7 0 2 0 6 0 2 0 7 0 7 0 7 0 6 0 6 0

D 460-135989-1 07/06/17 07/27/17 6 0 5 0 8 0 7 0 8 0 8 0 8 0 7 0 8 0 7 0 7 0 7 0 8 0 8 0 8 0 7 0 7 0

E 460-136063-1 07/06/17 07/27/17 8 0 7 0 10 0 9 0 10 0 10 0 10 0 9 0 10 0 8 0 9 0 8 0 10 0 10 0 10 0 9 0 9 0

Total T/CR 34 0 29 0 46 0 41 0 46 0 46 0 46 0 41 0 46 0 34 0 41 0 34 0 46 0 46 0 46 0 41 0 41 704



LDC Report# 39033A 1 

LabQratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 17, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135701-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

TRIP BLANK 460-135701-2 Water 06/20/17 
CFMW-018-GW 460-135701-5 Water 06/20/17 
CFMW-037-GW 460-135701-6 Water 06/20/17 
CFMW-032-GW 460-135701-7 Water 06/20/17 
CFMW-042-GW 460-135701-8 Water 06/20/17 
CFMW-DUP12-GW 460-135701-9 Water 06/20/17 
CFMW-040-GW 460-135701-10 Water 06/20/17 
CFMW-035-GW 460-135701-11 Water 06/20/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39033A1_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 15.0o/o for each 
individual compound and less than or equal to 30.0°/o for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2

) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

04/14/17 Dichlorodifluoromethane 29.0 All samples in SDG UJ (all non-detects) A 
Chloroethane 22.0 460-135701-1 UJ (all non-detects) 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

4 
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The percent differences (0/oD) were less than or equal to 20.0o/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/26/17 Bromomethane 22.5 All samples in SDG NA -
Cyclohexane 22.1 460-135701-1 

06/26/17 Acetone 27.3 All samples in SDG UJ (all non-detects) A 
Bromoform 28.3 460-135701-1 UJ (all non-detects) 
1,2-Dibromo-3-chloropropane 32.4 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) 

LCS/D 460-445995 Trichlorofluoromethane - 70 (71-143) 
(All samples in SDG 460-135701-1) 

Relative percent differences (RPD) were within QC limits. 

5 
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X. Field Duplicates 

Samples CFMW-032-GW and CFMW-DUP12-GW were identified as field duplicates. 
No results were detected iri any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration °/oD and LCS/LCSD o/oR, data were qualified as 
estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Data Qualification Summary - SDG 460-135701-1 

I Sample I Compound I Flag I A or P 

TRIP BLANK Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-018-GW Chloroethane UJ (all non-detects) 
CFMW-037-GW 
CFMW-032-GW 
CFMW-042-GW 
CFMW-DUP 12-GW 
CFMW-040-GW 
CFMW-035-GW 

TRIP BLANK Acetone UJ (all non-detects) A 
CFMW-018-GW Bromoform UJ (all non-detects) 
CFMW-037-GW 1,2-Dibromo-3-chloropropane UJ (all non-detects) 
CFMW-032-GW 
CFMW-042-GW 
CFMW-DUP12-GW 
CFMW-040-GW 
CFMW-035-GW 

TRIP BLANK Trichlorofluoromethane UJ (all non-detects) p 
CFMW-018-GW 
CFMW-037-GW 
CFMW-032-GW 
CFMW-042-GW 
CFMW-DUP12-GW 
CFMW-040-GW 
CFMW-035-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration 
verification (%D) 

Continuing calibration 
(%D) 

Laboratory control samples 
(%R) 

Volatiles - Laboratory Blank Data Qualification Summary - SDG 460-135701-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-135701-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 39033A 1 
SDG #: 460-135701-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: 1/t~/tJ 
Page:_l_of_} 

Reviewer:_fl 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-1 -
2 

-3 

-
4 

J 
~ 
6 

-
7 

"" 8 

9 

10 

11 

12 

13 

I ltalidatico A[ea I I Ccmmeots 

Sample receipt/Technical holding times AI~ 

GC/MS Instrument performance check D. 
Initial calibration/ICV -A I SV.... f)lo ~0 ~ rf:~J~o, rv teA!::: w -

,StvJ 
f 

C-(,1{ ~ zJ Continuing calibration 

Laboratory_ Blanks A 
Field blanks ~0 \~= \ 
Surrog_ate spikes 6 
Matrix spike/Matrix spike duplicates t-J <!.IS 

Laboratory control samples ~vJ ~\)? 

Field duplicates tJO 0 ::: at. ~ 
Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

TRIP BLANK 

CFMW-018-GW 

CFMW-037 -GW 

CFMW-032-GW \") 

CFMW-042-GW 

CFMW-DUP12-GW 0 
CFMW-040-GW 

CFMW-035-GW 

tJ\~ ~e:J- q.~s-~qq-

.b 
A 
~ 
b. 

p,. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\39033A 1 W. wpd 1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135701-2 

460-135701-5 

460-135701-6 

460-135701-7 

460-135701-8 

460-135701-9 

460-135701-10 

460-135701-11 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 82608 

Were all percent relative standard deviations (%RSO) and relative response factors 
within method criteria for all CCCs and SPCCs? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
nee criteria of> 0.990? 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ~ 
0.05? 

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a 

Level IV checklist_8260B_rev01.wpd 

Page:_1_of~ 
Reviewer: F 7 

2nd Reviewer: ~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a MS/MSD an es of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Level IV checklist_8260B_rev01.wpd 

Page: -:z. of~ 
Reviewer: f=1 

2nd Reviewer: ~ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
-- -

A. Chloromethane AA. Tetrachloroethene AAA. 1 ,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. _, Heptane 

D. Chloroethane DO. Chlorobenzene ODD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 
: 

G. Carbon disulfide ·GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

1 H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 A-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

! 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

I J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene 
I 

JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

i 

' K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-M ethyl pentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000. 1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR: m,p-Xylenes RRRR. Ethyl acetate R 1. 2,2, 3- Trimethylbutane 

S. Trichloroethene SS. 1 ,3-Dichloropropane SSS. a-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1, 1, 1,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene WV. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene WW. Bromobenzene www. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1 ,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone . YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list. wpd 



LDC#: d9b33,.q / 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ • w • -

Y ~ J41A ------------ ---------------------------------- ----- ----

Finding %0 I # Date Standard ID Compound (Limit: <20.0%) Associated Samples 

1~ 1~1~~ I 'c..,"- r~ 

I 
~ 

I . 
~~.0 

I 

A tl 
7.-J,- i) ~ 

ICVvoa.wpd 

Page:~of___! 
Reviewer: FT 

2nd Reviewer: Cb:=--

Qualifications 

I 
J- [1.l/A ~0 

I 



LOC#: d'7633rJ/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

......... 

X'f)l }N/A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y(WNIA Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Com_Q_ound (Limit: <20.0%) (Limit: >0.05) 

4- ~~(phi eoJ f:. ,.. .,.. . .;-
- -z.l- :\9 f 2_1.? 

t 5!>C;1~ u.l 

- X. 'lB.~ 

- MM ~;..4 

'\ 

CONCAL.wpd 

Associated Samples 

A 1\ 

.,_II 

/ / 
Page:_of __ 

Reviewer:--'-FT...;__ __ 
2nd Reviewer: .a.... 

Qualifications 

.\'\~ 1-A ooAI NO 
J•/.U /A 
J~tN.K /A 
j --/"j /A 

J 



LDC #: ~ ?0..33 /:l-j 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples {LCS) 

~se,see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
....... . . -- - -- - . -..,- .. -- . 

y ~ JJ-.J/A Were the LCS percent recoveries _(_%Rl and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD 10 Compound %RJLimits) %R (Limits) RPD (Limits) Associated Sam pies 

~10 aU,o- \(.\<. ( ) :1_0 C11-Ji..,) ( ) oJ.1 . 
~4s~'"lS ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 

Page: _!_at_:! 
Reviewer: ---!....F...:..T __ 

2nd Reviewer: 0· .... 

Qualifications 

1-iV1-l If> NO 
• 



LDC#: \.5"o~/ 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ ~f ~ 
Reviewer: FT 

2nd Reviewer: a. -

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (S/X) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 00 std) 

I CAL 4/14/2017 D 8.4672 

GCMS13 z 1.5912 

c 0.2852 

cc 1.3695 

jjj 1.3073 

Where: 

-

Reca leu Ia ted 

(RRF 20/1 00 std) 

8.4672 

1.5912 

0.2852 

1.3695 

1.3073 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

- ---

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

8.5310 8.5310 9.3 

1.6314 1.6314 7.8 

0.3018 0.3018 10.0 

1.4451 1.4451 5.4 

1.3534 1.3534 4.1 

--

Recalculated 

%RSD 

9.3 

7.8 

10.0 

5.4 

4.1 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

04141713 

I 

! 



LDC#: .3~033~ / VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1 _of_1_ 

Reviewer: FT 
2nd Reviewer: 0---

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, 
Cx = Concentration of compound, 

Calibration 
# Standard 10 Date Comoound (Reference internal Standard) 

1 
C!cN C..f'2.tc.1t7 D (1st internal standard) 

"'l--l- •c=, ~ . (2nd internal standard) 

c.. (3rd internal standard) 

cc... _(4th internal ..J\ 

2 
Jjj 

(1st internal standard) 

j_2nd internal standard) 

(3rd internal standard) 

_(_4th internal standardl 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standar<!}_ 

.i4tbJntemal 

4 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

linitian (CC) _(CC) 

~·S3JO \0 . 0 c=:at ,o.o_j 
I ·ID'3 J4 t. 't~O l·t..\10 
o. -;o\S o. ~}0~ 0 ·3105 
\ . 'ft.ls-1 \."f~:?> I· 4~ 'J 

'. '3S" ~~ t-?>~0 1-?4 c] 

Reported Recalculated 
%0 %0 

,e.),.. \ 9.)---
9 ·"1 4j_ 
3·c.J 3·0 
--z,.~ 2._b 

)·0 1~ 0 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CON CAL 41S. WPD 



LDC#: 3 ~033~/ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

5 I ID ample 

Surrogate 
Spiked 

Dibromofluoromethane sv.o 
1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene '~ 

5 I ID amp:e 

Surrogate 
S~iked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID amp.e 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID amp1e 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

S'3·t.f 107 
L/ ,. 'I ~cr 
~J-3 ,o~ 

'/'i·D 'tv 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Re~orted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found ReJ!orted 

Percent 
Recovery Percent 

Recalculated Difference 

J07 0 ,_, 
1or 
'b v 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: GJ0.33~ I 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:__EI 
2nd Reviewer: Q 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS 10: ~ \0 'i~o- 4'-' s-~q ;-

Compound ~ Spike 

::Id ( \,.. ) 

\. 
LCS I LCSD 

1, 1-Dichloroethene '2.0.0 "2-0 . c.) 

Trichloroethene 

Benzene 

Toluene 

Chlorobenzene ,II 1/ 

Spiked Sample 

conc;nTLion 
(\A ) 

" LCS I LCSD 

J }:( • I /7-~ 

I <i-7 1 Cf. "2-

'LO-~ ~0-2 

.(0· ~ (}_. 7 

70-s- 20 .. "2. 

I I cs --r-~ I csn I[ I cso csn I 
I Percent Recovery II Percent Recovery II__ RPD I 
I Reported I Recalc. II Reported -l Recalc. lr Reported I Recalculated I 

9D qt.J ~to g~ '::>- ;-

CJ1 9'1 Cjl., Cf~ 3 3 
!0~- !OS /O I Jo I 3 J 
/OZ, /0')/ 7Y '1k 3 } 

I o ")_ /01- to I fO I I 1 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



LDC#: 3~0334 I VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: t:-,./ 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 
--'---r--...:....;N:.:....:../A-=- Were all reported results recalculated and verified for all level IV samples? 
~....;......;;....:.....;N:.:....:../A-=- Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A}(Is)(DF} Example: 
<As)(RRF)(V0)(%S) 

Ax = Area of the characteristic ion (EICP) for the Sample I.D. LGS 4~ (Q- L\l-\G'9'1 £ - C-

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Is = Amount of internal standard added in nanograms Cone. = { L\ I '2.. ?~~ } { Sl).O)< } 
(ng) (l0\~8\) ( l·~LtS"1 ) ( ) ( ) 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

20·? \A.(j ~l> Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1SB.wpd 



LDC Report# 39033A2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: July 18, 2017 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135701-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-018-GW 460-135701-5 Water 06/20/17 
CFMW-037-GW 460-135701-6 Water 06/20/17 
CFMW-032-GW 460-135701-7 Water 06/20/17 
CFMW-042-GW 460-135701-8 Water 06/20/17 
CFMW-DUP12-GW 460-135701-9 Water 06/20/17 
CFMW-040-GW 460-135701-10 Water 06/20/17 
CFMW-035-GW 460-135701-11 Water 06/20/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2

) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (o/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

06/25/17 Hexachlorocyclopentadiene 28.9 All samples in SDG 460-135701-1 NA -
Dibenzo( a, h)anthracene 44.2 
Benzo(g,h,i)perylene 32.0 

06/25/17 2,4-Dinitrophenol 23.7 All samples in SDG 460-135701-1 UJ (all non-detects) A 
4-Nitroaniline 24.7 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag AorP 

LCS/D 460-445464 Bis(2-chloroethoxy)methane 106 (67-104) 107 (67-104) NA -
(All samples in SDG 460-135701-1) lsophorone 109 (55-1 05) -

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFMW-032-GW and CFMW-DUP12-GW were identified as field duplicates. 
No results were detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

5 
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XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration °/oD, data were qualified as estimated in seven samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

6 
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I 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-135701-1 

Samele I Compound I Flag I AorP 

CFMW-018-GW 2,4-Dinitrophenol UJ (all non-detects) A 
CFMW-037-GW 4-Nitroaniline UJ (all non-detects) 
CFMW-032-GW 
CFMW-042-GW 
CFMW-DUP12-GW 
CFMW-040-GW 
CFMW-035-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-135701-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-135701-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 39033A2a VALIDATION COMPLETENESS WORKSHEET Date: 1 h~/fl 
SDG #: 460-135701-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_l_of_l 
Reviewer:~ 

2nd Reviewer: __ _ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-1 
~ 

2 -
3 

-
4 

-5 

6 
~ 

7 

8 

IQ 

I ltalidatico A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-018-GW 

CFMW-037 -GW 

CFMW-032-GW () 

CFMW-042-GW 

CFMW-DUP12-GW 0 
CFMW-040-GW 

CFMW-035-GW 

Notes: 

I I Ccmmeots 

AtA 
6 

~ ,A. • (., \10 v ~ -z:o.rv lC, \[ ;::..~0 

.:;;vJ 
I 

c... CAl L -z.,O -
6. 
N 
A 
N OJ..> 
.sw ~vo 
NJ? 0 !!: ~ J 5"""" 

A 
A.. 

A 
D 
A 

NO= No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135701-5 

460-135701-6 

460-135701-7 

460-135701-8 

460-135701-9 

460-135701-10 

460-135701-11 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

L:\Roux Associates\Columbia Falls\39033A2aW.wpd 1 
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LDC #: ~'fO~ ~A 2~ VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles (EPA SW 846 Method 82700) 

Validation Area Yes No 

I. Technict;il holding times 

Were all technical holding times met? / 

Was cooler temperature criteria met? 
/ 

·.· .. 

IL GG/MS Instrument performance check 

Were the DFTPP performance results reviewed and found to be within the specified / 
criteria? / 

Were all samples analyzed within the 12 hour clock criteria? 
I/ 

lila. Initial calibration 

Did the laboratory perform a 5 point calibration prior to sample analysis? / 

Were all percent relative standard deviations (%RSD) .s. 20% and relative response / 
factors (RRF) within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve / 
fit acceptance criteria of> 0.990? 

I lib. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration / 
for each instrument? 

Were all percent differences (%D)< 30% or percent recoveries (%R) 70-130%? / 
. 

IV. Continuing caiJbration 

Was a continuing calibration standard analyzed at least once every 12 hours for / each instrument? 

Were all percent differences (%D) .s_ 20% and relative response factors (RRF) within 
/ method criteria? 

V. ·Laboratory Blanks 

Was a laboratory blank associated with every sample in this SDG? / 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and / 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

VI. Field blanks .· 

Were field blanks were identified in this SDG? ~ 

Were target compounds detected in the field blanks? 

VII.. Surrogate spikes 

Were all surrogate percent recovery (%R) within QG limits? /'I-

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
reanalysis performed to confirm %R? 

If any percent recoveries (%R) was less than 10%, was a reanalysis performed to 
confirm %R? 

Level IV Checklist_8270D_rev01.wpd 
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Reviewer: p 
2nd Reviewer: 

Findings/Comments 
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LDC #: '? ~0 ~? A2 o..~ VALIDATION FINDINGS CHECKLIST Page: '?""of ,_. 

Reviewer: f7 
2nd Reviewer: ~ 

Validation Area Yes No NA Findings/Comments 

VIII. Matrix spike/Matrix. spike duplicates 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
/ matrix in this SDG? If no, indicate which matrix does not have an associated 

MS/MSD. Soil/ Water. 
/ 

Was a MS/MSD analyzed every 20 samples of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the QC limits? 

IX. Laboratory control samples 

Was an LCS analyzed for this SDG? / 
/ 

Was an LCS analyzed oer analytical batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within . 
~ 

the QC limits? 

X; Field duplicates 

Were field duplicate pairs identified in this SDG? / 1-

/ 
...-

Were target compounds detected in the field duplicates? 

XI. Internal standards 

Were internal standard area counts within -50% to +1 00% of the associated / calibration standard? 

/ -Were retention times within + 30 seconds of the associated calibration standard? 
: 

XII. Compound quantitation 

Were the correct internal standard (IS), quantitation ion and relative response factor /-
(RRF) used to quantitate the compound? 

Were compound quantitation and Rls adjusted to reflect all sample dilutions and /' 
dry weight factors applicable to level IV validation? 

XIII .. Target. compound identification --.r 
Were relative retention times (RRT's) within + 0.06 RRT units of the standard? ...-

Did compound spectra meet specified EPA "Functional Guidelines" criteria? 
[/ 

Were chromatogram peaks verified and accounted for? ............. ~--

XIY. Syl)tem pe~ormance ·.· 
System performance was found to be acceptable. ~ 

.. 

XV. Overall assessment of data 

Overall assessment of data was found to be acceptable. /1 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylarnine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B 1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1 ,3-Dichlorobenzene DD. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. N-Nitrosomorpholine 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H 1. Pronamide 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 
) 

1111. 1 ,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o',o"-Triethylphosphorothioate 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis{2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1 ,4-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1 ,2-Diphenylhydrazine 01. 1 ,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R 1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU. Benzo(b )thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5-Tetrachlorobenzene V1. I 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene WWWW .. 2-Picoline W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1. 

Z. 2,4,5~Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1. 

COMPNDL_SVOA long list plus.wpd 



LOG #: ~ ~ b :3 c.3 'I ~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

y ii N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
~ N N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y/ N)N/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF ? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

""" (.:, l~s-"' c..eJ\1 i- 1~.~ A\\ 

- ooo4 \-\\-\ '-:!>·l - e-e- "2~.1 
~ \(~" 44·1-

""" 
LLL ~~.0 ~ 

CONCAL.wpd 

Page:~of_/ 
Reviewer: FT 

2nd Reviewer: ~ 

Qualifications 

_j+~ ~ 
\ ... /tA.J/A 
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~\-t ~ 
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LDC#: ~9b 3.3/1~ 

J? 
METHOD: GC/MS BNA (EPA SW 846 Method 8270<?:) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R _(Limits}_ %R _(Limits) RPD (Limits) Associated Samples 

~\o 4~-o f 10~ ( l?1-l0~) \1){ ( "'-\0~ ( ) A\} 
- '-\ 4~ to a.} M JO~ (_s:s_-~g- ( ) ( ) J 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) _( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) _L ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCSLCSD.wpd 
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Reviewer: FT 

2nd Reviewer: .Q.. 

Qualifications 
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LDC#: ~ 7o"'2> a ~ ~ q_ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ Page: __ of_ / 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 1 00 * (S/X) 

-- ---~ ---

Calibration 

# Standard ID Date Compound 

I CAL 6/16/2017 A 

GCMS4 s 
DD 

uu 
DDD 

Ill 

Where: 

Reported Recalculated 

(RRF10 std) (RRF10 std) 

1.6281 1.6281 

1.0198 1.0198 

1.7846 1.7846 

1.0105 1.0105 

1.1289 1.1289 

1.0451 1.0451 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

~ -

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6550 1.6550 2.1 

0.9965 0.9965 13.5 

1.7490 1.7490 9.4 

1.0306 1.0306 14.2 

1.1369 1.1369 4.2 

1.0127 1.0127 6.2 

--

Recalculated 

%RSD 

2.1 

13.5 

9.4 

14.2 

4.2 

6.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



LDC#: 3 ~036/i-Ol~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

0 
METHOD: GC/MS BNA (EPA SW 846 Method 8270_ef 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:~ 

The percent difference (0/oD) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(C,s)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, Ais = Area of associated internal standard 
Cx =Concentration of compound, Cis= Concentration of internal standard 

-----,- Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC} {CC} 

1 ~ t,f~ l\i ~ (1st IS) , .. (t,~qt) J.1\~ \·., \3 
DOO~ s (2nd IS) 0 . '1 9 ~ S"'" I ·O~ (.p (-03-/, 

PO (3rd IS) \ ~ 1f<il!J ) .. <.,,'2.. I·<,., Cf~ 
lA Vi (4th IS) l· 0~0~ l,04c:J 1·0 L\0 
PDP (5th IS) l· l~G,~ \,0 s-8 1·0~ 
'I. II (6th IS) \·0\).../ 0 .. 99\4 0-99 tL.\ 

2 (1st IS) 

(2nd IS) 

(3rrl IS) 

(4th IS) 

(5th IS) 

(6th IS) 

3 f1st IS) 

(2nd IS) 

(3'd IS) 

(4th IS) 

(5th IS) 

(6th IS) 

II Reported I Recalculated 
I 

II 
%0 

I 
%0 

I 

3-~ .:3 .s-
"3 .. 0 ~·0 
~ ~); ..3·~ 

\·CJ t ·0 
+·O 1-·0 
~ .) z, .. \ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: J ~0.3 3 /)- 0\' VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verific~tion 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 827gfZ}0 

Page:_1 _of_1 _ 
Reviewer: FT 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Sample ID: -:1 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 to' a ~.\? '\ 51) 0 

2-Fiuorobiphenyl h·~lP ft,5* "c 
Terphenyl-d 14 1·'1 OJ SlU w 
Phenol-d5 t.~o .1(o 11, 

2-Fluorophenol ~·~ 1 .,, 3, 
2,4,6-Tribromophenol ,IJ 1-30 1'? ~ ,lj 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ampe 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chforophenol-d4 

1,2-Dichlorobenzene-d4 



LDC #: 3 ~o;33~~~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Cont.rol Sample Duplicates Results Verification 

j/ 
METHOD: GC/MS BNA (EPA SW 846 Method 827qeJ 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: g,:_ ----

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \,e,~ /\..<!A P Jjb 0 ~ l-\-49-\ L. 4 .. 

Compound 
~~~~"~~--1 

tilli:bi':~l2~Li~'/lL;\2.:~~~ ~ ~~---~.L ~ ~=-~~ ~ ~ J 

Phenol nCJ(} 
N-Nitroso-di-n-propylamine Jl ~ 
4-Chloro-3-methvlohenol Jl ~ t:J 
Acenaohthene II L 
Pentachlorophenol " \t,o 
Pyrene II ~0 

Spike 

Adder, 
\1\0v "'l 

tC.C.·'+ 

·~". 0 
;L, .. a..\ 
G,4 ·1 ,,a 
1~·q-

~G,.O 

i~~~ 
-ro,o 

1'1·~ 
1\tl l 
1l·4 

I . ' cs II 1 csn II 1 cs11 csn I 
I Perc::ent Recovery IL Percent Recovery I[__ RPD I 

-?? ~'; '3~ 

U\ n\ 1os-
~> qq- ~e.J 
CJ] ~~ toO l1i0 

I 
~~ 

I 
~I 

J'O(.) }00 11J \ lO \ I l 

~y ",._ '1\ ~1 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. · 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270jlj (? 

Page:_1_of_1_ 

Reviewer: ~~ 
2nd reviewer:_-~.~..,c.--

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration= (AJ<UN,)(DF){2.0) Example: 
(As)(RRF)(Vo)(Vi)(%S) 

'tw:>- lf'i9tkt\. \.,(!_~ Ax = Area of the characteristic ion (EICP) for the Sample I.D. ~ 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

(i. ,.,~=ro) ( ~.o) (.,..) ( \000 
Is = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or ( ~oLt~~)( I~ 4sSO ) ()-50) grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. "2.~ ·~ "''3 l ~ %S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 39033A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 25, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135701-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB30-AQ 460-135701-1 Water 06/20/17 
CFMW-012a-GW 460-135701-3 Water 06/20/17 
CFMW-008-GW 460-135701-4 Water 06/20/17 
CFMW-018-GW 460-135701-5 Water 06/20/17 
CFMW-037-GW 460-135701-6 Water 06/20/17 
CFMW-032-GW 460-135701-7 Water 06/20/17 
CFMW-042-GW 460-135701-8 Water 06/20/17 
CFMW-DUP12-GW 460-135701-9 Water 06/20/17 
CFMW-040-GW 460-135701-10 Water 06/20/17 
CFMW-035-GW 460-135701-11 Water 06/20/17 
CFMW-012a-GWF 460-13570 1-3F Water 06/20/17 
CFMW-008-GWF 460-135701-4F Water 06/20/17 
CFMW-018-GWF 460-135701-5F Water 06/20/17 
CFMW-037-GWF 460-135701-6F Water 06/20/17 
CFMW-032-GWF 460-135701-7F Water 06/20/17 
CFMW-042-GWF 460-135701-8F Water 06/20/17 
CFMW-DUP12-GWF 460-135701-9F Water 06/20/17 
CFMW-040-GWF 460-135701-10F Water 06/20/17 
CFMW-035-GWF 460-135701-11 F Water 06/20/17 
CFMW-012a-GWMS 460-135701-3MS Water 06/20/17 
CFMW-012a-GWDUP 460-135701-3DUP Water 06/20/17 
CFMW-012a-GWFMS 460-135701-3FMS Water 06/20/17 
CFMW-012a-GWFDUP 460-135701-3FDUP Water 06/20/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39033A4A_RA4.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(

0/oRSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB30-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB30-AQ 06/20/17 Aluminum 87.3 ug/L CFMW-012a-GW 
Calcium 349 ug/L 
Sodium 798 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-012a-GW Aluminum 292 ug/L 292J+ ug/L 
Sodium 6620 ug/L 6620J+ ug/L 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-012a-GWMS, no data were qualified for Calcium and Magnesium percent 
recoveries outside the QC limits since the parent sample results were greater than 4X 
the spike concentration. 

For CFMW-012a-GWFMS, no data were qualified for Calcium, Magnesium, and Sodium 
percent recoveries outside the QC limits since the parent sample results were greater 
than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (0/oD) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

XI. Field Duplicates 

Samples CFMW-032-GW and CFMW-DUP12-GW and samples CFMW-032-GWF and 
CFMW-DUP12-GWF were identified as field duplicates. No results were detected in any 
of the samples with the following exceptions: 

Concentration (ug/L) 

Analyte CFMW-032-GW CFMW-DUP12-GW RPD (Limits) Flag A or P 

Aluminum 131 169 25 (S30) - -

Barium 156 158 1 (S30) - -

Calcium 42900 42800 0 (S30) - -

Chromium 1.6 2.1 27 (S30) - -

Cobalt 1.4 1.5 7 (S30) - -

Copper 2.1 2.2 5 (S30) - -

Iron 407 446 9 (S30) - -

5 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39033A4A_RA4.DOC 



Concentration (ug/L) 

Analyte CFMW-032-GW CFMW-DUP12-GW RPD (Limits) Flag A or P 

Magnesium 11900 12000 1 (::;30) - -

Manganese 83.2 84.3 1 (::;30) - -

Potassium 2300 2350 2 (::;30) - -

Sodium 198000 200000 1 (::;30) - -

Concentration (ug/L) 

Analyte CFMW-032-GWF CFMW-DUP12-GWF RPD (Limits) Flag A or P 

Barium 146 145 1 (::;30) - -

Calcium 42800 42300 1 (::;30) - -

Copper 1.4 1.4U 0 (::;30) - -

Iron 209 206 1 (::;30) - -

Magnesium 10500 10400 1 (::;30) - -

Manganese 74.0 72.2 2 (::;30) - -

Potassium 2380 2270 5 (::;30) - -

Sodium 159000 160000 1 (::;30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to equipment blank contamination, data were qualified as estimated in one sample. 

6 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-135701-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-135701-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-135701-1 

Modified Final 
Sample Analyte Concentration 

CFMW-012a-GW Aluminum 292J+ ug/L 
Sodium 6620J+ ug/L 

a. 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39033A4A_RA4.DOC 
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LDC #:_-=-39=-=0=-=3~3.:.....;A:...:..4a=---
SDG #:_4.:..:6=-0-....:.1-=3.::...;57:.....::0:......:.1......:-1~--
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: '7-~o .. 17 

Page:_( of2_ 
Reviewer: M& .-· 

2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

~alidatiao A[ea I I Comments 

Sample receipt/Technical holding times A 
ICP/MS Tune A 
Instrument Calibration A 
ICP Interference Check Sample (ICS) Analysis A 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()H<=>r!:!ll 11 nf n!:lt!:l 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A 
sw £B:: I 

A MS ( s %: ~ 4~0-135' 8lfl -I # ~0: CA, M,- ~J' 
¢9d-! Cq .J'IItt N~ -'I 

A {)uP ( 

A 51): d- A 1 \ 

A \....(.5 

sw D::: <o+B 

A 
A 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

J, 

D ::: l ;- of- I -r 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

) 

SB=Source blank 
OTHER: 

II 

s d d 'th F d d' I d amp1es appen e WI were ana1yze as ISSO ve . 

Client ID LabiD Matrix Date 

1 I CFMW-EB30-AQ 460-135701-1 Water 06/20/17 

2 l CFMW-012a-GW 460-135701-3 Water 06/20/17 

3 I CFMW-008-GW 460-135701-4 Water 06/20/17 

4 I CFMW-018-GW 460-135701-5 Water 06/20/17 

5 I CFMW-037 -GW 460-135701-6 Water 06/20/17 

6 I CFMW-032-GW 460-135701-7 Water 06/20/17 

7 I CFMW-042-GW 460-135701-8 Water 06/20/17 

8 I CFMW-DUP12-GW 460-135701-9 Water 06/20/17 

9 I CFMW-040-GW 460-135701-10 Water 06/20/17 

10 I CFMW-035-GW 460-135701-11 Water 06/20/17 

11 ~ CFMW-0 12a-GWF 460-135701-3F Water 06/20/17 

12 ~ CFMW-008-GWF 460-135701-4F Water 06/20/17 

13 ~ CFMW-018-GWF 460-135701-5F Water 06/20/17 ., 
14 ~ CFMW-037 -GWF 460-135701-6F Water 06/20/17 .., 
15 .!.. CFMW-032-GWF 460-135701-7F Water 06/20/17 

L:\Roux Associates\Columbia Falls\39033A4aW.wpd 
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LDC #:_=-39:::....:0:::....::3:...=3.;.....;A:....;..4a=--- VALIDATION COMPLETENESS WORKSHEET 
SDG #:_4.:....:6-=-0-~1-=-35:::....:7c....;:0;.....:_1__,-1 __ _ Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Client ID LabiD 

16 ~ CFMW-042-GWF 460-135701-BF 

17 ~ CFMW-DUP12-GWF 460-135701-9F 

18 'd CFMW-040-GWF 460-135701-10F 

fg d- CFMW-035-GWF 460-135701-11 F 

20 \ CFMW-012a-GWMS 460-135701-3MS 

21 I CFMW-012a-GWDUP 460-135701-3DUP 

22 ~ CFMW-012a-GWFMS 460-135701-3FMS ..., 
23 -J, CFMW-012a-GWFDUP 460-135701-3FDUP 

24 

25 

261 P\3wl 
27 d P~w;; 

I?A 
1 ?BW?:> {H4 ~ 

Matrix 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Date: 7 -~o- I( 

Page:_2_ot_2_ 
Reviewer: M (;. 

2nd Reviewer: ~ 

Date 

06/20/17 

06/20/17 

06/20/17 

06/20/17 

06/20/17 

06/20/17 

06/20/17 

06/20/17 

u Notes. __________________________________________________________________________________ __ 

L:\Roux Associates\Columbia Falls\39033A4aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. v' 
Cooler temperature criteria was met. ~ 
II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? ./ 
Were %RSD of isotopes in the tuning solution ~5%? V' 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? / 
Were all initial and continuing calibration verification %Rs within the 90-110% (80-
120% for mercury) QC limits? 

/ 
Were all initial calibration correlation coefficients > 0.995? / 
IV. Blanks 

Was a method blank associated with every sample in this SDG? ./ 
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? v 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? ./ 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this v SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences -/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 

-/ waters and ~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? v 
Was an LCS analvzed oer extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) ./ 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page:_Lof.2_ 
Reviewer:~ 

2nd Reviewer:-=~:;__ __ 

Findings/Comments 



LDC #: VALIDATION FINDINGS CHECKLIST Page:2._ot_2._ 
Reviewer: MC. . 

2nd Reviewer: ~ 

Validation Area Yes No NA Findings/Comments 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) v' of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? ~ 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL / (ICP )/> 1 OOX the MDL(ICP/MS)? 

Were all oercent differences (%0s) < 1 0%? / 
Was there evidence of negative interference? If yes, professional judgement will be / used to qualify the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable vi 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. / 
XIII. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 



LDC #: "'39 0 ~";At.fa. VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_Lot_L 
Reviewer: MG= 

2nd reviewer:~ 

All circled elements are applicable to each sample. 

~ ... n-o ... ln ID Matrix T~rnAt A .... .,.l"+""' I i~t fTAI \ 

I~ 19 w AI, Sb, As, Sa, Be, Cd, Ca Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K Se Ag, Na, Tl, V, Zn"}Mo, 8, Si, CN·, 

Qc.;O-i '3 l AI, Sb, As, Sa, Be, Cd Ca Cr Co Cu Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn) Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g, Mn, Hg, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g, Mn, Hg, Ni, K, Se, Ag_, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g, Mn, Hg, Ni, K, Se, Ag_, Na, Tl, V, Zn, Mo, 8, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, H_g_, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A_g_, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T!, V, Zn, Mo, 8, Si, CN·, 

A ... MP.thorl 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg_, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

ICP-MS vJ (AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn}Hg{Ni, K, Se, Aq Na Tl V Zn")Mo, B, Si, CN·, 

~!=AA AI ~h A~ Ba RR _Crl C~ Cr Co Cu FA Ph Mn Mn Hn Ni K ~A An N::~ _TI \l _Zn Mn R _Si CN_· 

Comments: (Mercury by CV AA if performe]) 

ELEMENTS A 



LDC #: 39033A4a 

METHOD: Trace Metals (EPA SW846 6020A/7470A) 
(j) N N/A Were field blanks identified in this SDG? 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

(Y) N N/A Were target analytes detected in the field blanks? 
Blank units: ug/L Associated sample units:__!!g[b 
Sampling date: 6/20/17 Soil factor applied NA 
t-1e1a 01anK tvpe: (circle oneJ r1e1a ljJanK 1 KlnsareJ umer: \.t:.ljJ 

Analyte Blank ID 

,, '":r .. ·, ~~, 

1 Action 2 
.. ' ,.; ., . Level 

AI 87.3 873 292J+ 

Ca 349 3490 

Na 798 7980 6620J+ 

Assoclaiea ~amp1es: L. 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

I 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\39033A4ab. wpd 

Page:_Lof_l_ 

Reviewer: M& 
2nd Reviewer: ~ 



LDC#: 39033A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 6020A/7470A) 

Concentration (ug/L) 

Analyte 6 8 

Aluminum 131 169 

Barium 156 158 

Calcium 42900 42800 

Chromium 1.6 2.1 

Cobalt 1.4 1.5 

Copper 2.1 2.2 

Iron 407 446 

Magnesium 11900 12000 

Manganese 83.2 84.3 

Potassium 2300 2350 

Sodium 198000 200000 

V:\FI ELD DUPLICATES\Fteld Dupltcates\FD _tnorgantc\2017\39033A4a.WPD 

Concentration (ug/L) 

Analyte 15 17 

Barium 146 145 

Calcium 42800 42300 

Copper 1.4 1.4U 

Iron 209 206 

Magnesium 10500 10400 

Manganese 74.0 72.2 

Page:_l_of_1_ 
Reviewer: MG ./ 

2nd Reviewer: if/' 

Qualification 
RPD (Parent Only) 
(,;:30) 

25 

1 

0 

27 

. 7 

5·-

9 

1 

1 

2 

1 

Qualification 
RPD (Parent Only) 
(,;:30) 

1 

1 

0 

1 

1 

2 



LDC#: 39033A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 6020A/7470A) 

Concentration (ug/L) 

Analyte 15 17 

Potassium 2380 2270 

Sodium 159000 160000 

V:\FIELD DUPLICATES\F1eld Duplicates\FD_morganlc\2017\39033A4a.WPD 

Page:__l_of ~ 
Reviewer: "%: 

2nd Reviewer:~ 

Qualification 
RPD (Parent Only) 
(!>30) 

5 

1 



LDC#: 3cto~3AL{a VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

I 

Standard ID 

l \ ~1 

rev 
1'!>'-1'( 

rev 

teo 0 '-

cc \1 
ffoO'S 

CCV 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc••lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) As 3~. J L{--, L.lo.o qg 
CVAA (Initial calibration) Hj_ i..(.C)?:>31 5.00 ~9 

v 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) MV\ 497 .. goo 5'00 too 
CVAA (Continuing calibration) H~ L(.b47b 5'.00 9~ 

v 
GFAA (Initial calibration) 

GFAA (Continuing calibation} 

ll 
eeeod:ed 

%R 

9S 

9~ 

/00 

93 

I 

Page:_L_ot_l_ 

Reviewer: M & 
2nd Reviewer: .c::::::2 

Acceptable 
(Y/N) 

y 

II 

I 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 



LDC#: 3q 0 3~AL(a VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:J_of_L 

Reviewer: M& 
2nd Reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-01 x 100 
(S+0)/2 

Where, S = Original sample concentration 
0 = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

-----

Sample 10 

\~OCf 

IC5AB 
l t; '( "3 

LC.S 
,;-&(e 

;)O 

p; (" ~ I tt;l)O 

q\ 
tl)«:~l·~~~ 

~ 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

---

Found IS /I True I 0 I SOR (units) 
Type of Analysis Element (units) 

ICP interference check Ni ISJ.*J. (M~ Ia..~ ~00 0d /L.) 
Laboratory control sample v 150. t..{l) (teal._~ 50.0 ~a~~-~ 
Matrix spike (SSR-SR) 

A~ ~&). Cll ~~ '""' ~~.0 ~~It_) 
I 

Duplicate Al d9d ,5' ~cat~ ;>7t. <a ~&I~ 
ICP serial dilution 

C"' 5'15~~ ~~~~ 53 51'l (..«~ /._) 

I eecalc11lated I 
I %R I RPO /%0 I 

91 

JOt 

I 0'-{ 

l 
?.9 

-- ----

... -' 

Acceptable 
%R/RP0/%0 (Y/N) 

'tl y 
I 

/0( 

t OL( 

--r 

3.9 ~I' 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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LDC#: 390~3AL{~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_/ ot_l_ 
Reviewer: M G-- ,... 

2nd reviewer: {Z 

Pease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ :ft __ I_.;_,_C_u __________ were recalculated and verified using the following 
equation: 

Concentration = (RD)(FV)(Dil) Recalculation: 

RD 
FV 

(ln. Vol.) 

Raw data concentration (I • '37 7 8(~ /,_ ) ( 0. D ~ O t-) (d) 
ln. Vol. 
Dil 

Final volume {ml) 
Initial volume (ml) or weight (G) ---------------
Dilution factor () • 0 '5' 0 L 

Reported Calculated 

# Sample ID Analvte 
concenYaation 

(~&....) 
concenXation 
(~t] ._) 

~ y 

I I CV- ~.8 a.l;-~ 

~ :2 AI d<i~ ~9~ 

3 '3 Ni 7.7 1.bS 
,_, Lf 'Fe L(b? L.{~d-

~ 6 lA a"CJ $(o9 
{g to C.r 

'· to 
I·~ I 

-r -r Co 1.3 1.3?.> 
g B C.vt ;;J.? f}. (}0 

~. CJ N~ t..t-, ~ao L{r*Joo 
to IO v 7. \ 1.05" 

II II Bo.. 79.3 (<=].3 

ld- ~~ Zvt t~ao l~d-0 

13 l'3 Mvt 9 .. ~ <),t;"'Lf 

lL{ l"f e.G\ Lta 400 L.fC0400 
,c;- t5" CtA l • Lf L'-1 
Ito ~~ Fe 17<a ItS 
t1 17 N~ lie 0000 lfooooo 
IS 18 \1( ttOO 1100 
lCf 19 As II·) ll. 3 
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LDC Report# 39033A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 25, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135701-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB30-AQ 460-135701-1 Water 06/20/17 
CFMW-012a-GW 460-135701-3 Water 06/20/17 
CFMW-008-GW 460-135701-4 Water 06/20/17 
CFMW-018-GW 460-135701-5 Water 06/20/17 
CFMW-037-GW 460-135701-6 Water 06/20/17 
CFMW-032-GW 460-135701-7 Water 06/20/17 
CFMW-042-GW 460-135701-8 Water 06/20/17 
CFMW-DUP12-GW 460-135701-9 Water 06/20/17 
CFMW-040-GW 460-135701-10 Water 06/20/17 
CFMW-035-GW 460-135701-11 Water 06/20/17 
CFMW-012a-GWMS 460-13570 1-3MS Water 06/20/17 
CFMW-0 12a-GWMSD 460-135701-3MSD Water 06/20/17 
CFMW-012a-GWDUP 460-135701-3DUP Water 06/20/17 
CFMW-008-GWMS 460-13570 1-4MS Water 06/20/17 
CFMW-008-GWMSD 460-135701-4MSD Water 06/20/17 
CFMW-018-GWMS 460-135701-5MS Water 06/20/17 
CFMW-018-GWMSD 460-135701-5MSD Water 06/20/17 
CFMW-032-GWMS 460-135701-7MS Water 06/20/17 
CFMW-032-GWMSD 460-135701-7MSD Water 06/20/17 
CFMW-042-GWMS 460-135701-8MS Water 06/20/17 
CFMW-042-GWMSD 460-135701-8MSD Water 06/20/17 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39033A6_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, Dissolved Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide and Dissolved Total Cyanide by EPA Method 335.4 
Free Cyanide and Dissolved Free Cyanide by EPA SW 846 Method 9016 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorous by EPA SW 846 Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB30-AQ was identified as a field blank. No contaminants were found 
with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB30-AQ 06/20/17 Chloride 122 ug/L CFMW-012a-GW 
Nitrate/Nitrite as N 109 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-012a-GW Chloride 385 ug/L 385J+ ug/L 
Nitrate/Nitrite as N 204 ug/L 204J+ ug/L 
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VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFMW-012a-GWMS/MSD Sulfate 121 (90-110) 127 (90-110) J+ (all detects) A 
(CFMW-012a-GW 
CFMW-008-GW 
CFMW-018-GW 
CFMW-037 -GW 
CFMW-032-GW 
CFMW-042-GW 
CFMW-DUP12-GW 
CFMW-040-GW 
CFMW-035-GW) 

CFMW-012a-GWMS/MSD Orthophosphate as P 85 (90-11 0) - J- (all detects) A 
(CFMW-012a-GW UJ (all non-detects) 
CFMW-008-GW Nitrate/Nitrite as N - 89 (90-110) J- (all detects) 
CFMW-018-GW UJ (all non-detects) 
CFMW-037 -GW 
CFMW-032-GW 
CFMW-042-GW 
CFMW-DUP12-GW 
CFMW-040-GW 
CFMW-035-GW) 

CFMW-042-GWMS/MSD Dissolved total cyanide - 73 (75-125) J- (all detects) A 
(CFMW-018-GW 
CFMW-037-GW 
CFMW-032-GW 
CFMW-042-GW 
CFMW-DUP12-GW 
CFMW-040-GW 
CFMW-035-GW) 

CFMW-032-GWMS/MSD Free cyanide - 55(56-111) J- (all detects) A 
(CFMW-032-GW 
CFMW-042-GW 
CFMW-DUP12-GW 
CFMW-035-GW) 

Relative percent differences (RPD) were within QC limits. 
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VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID RPD Difference 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFMW-012a-GWDUP Total dissolved solids 6 (:55) - J (all detects) A 
(CFMW-012a-GW Total suspended solids 12 (:55) - J (all detects) 
CFMW-008-GW 
CFMW-018-GW 
CFMW-037-GW 
CFMW-032-GW 
CFMW-042-GW 
CFMW-DUP12-GW 
CFMW-040-GW 
CFMW-035-GW) 

VIII. Laboratory Control Samples/Standard Reference Material 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-032-GW and CFMW-DUP12-GW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFMW-032-GW CFMW-DUP12-GW RPD (Limits) Flag AorP 

Alkalinity 555000 ug/L 547000 ug/L 1 (:530) - -

Ammonia as N 72.0U ug/L 84.8 ug/L 16 (:530) - -

Chloride 1950 ug/L 1920 ug/L 2 (:530) - -

Total cyanide 478 ug/L 470 ug/L 2 (:530) - -

Dissolved total cyanide 494 ug/L 483 ug/L 2 (:530) - -

Free cyanide 46.1 ug/L 129 ug/L 95 (:530) J (all detects) A 

Dissolved free cyanide 45.9 ug/L 135 ug/L 99 (:530) J (all detects) A 
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Concentration 

Analyte CFMW-032-GW CFMW-DUP12-GW RPD (Limits) Flag A orP 

Fluoride 8570 ug/L 8460 ug/L 1 (~30) - -

Dissolved fluoride 8400 ug/L 8420 ug/L 0 (~30) - -

Hardness 156000 ug/L 152000 ug/L 3 (~30) - -

Nitrate/Nitrite as N 3850 ug/L 2670 ug/L 36 (~30) J (all detects) A 

Sulfate 13600 ug/L 13400 ug/L 1 (~30) - -

Total dissolved solids 660 mg/L 746 mg/L 12 (~30) - -

Total suspended solids 15.7 mg/L 10.5 mg/L 40 (~30) J (all detects) A 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR, DUP RPD, and field duplicate RPD, data were qualified as 
estimated in ten samples. 

Due to equipment blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to· be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-135701-1 

I Sample I Anal~te I Flag I A orP I Reason 

CFMW-012a-GW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
CFMW-008-GW duplicate (%R) 
CFMW-018-GW 
CFMW-037 -GW 
CFMW-032-GW 
CFMW-042-GW 
CFMW-DUP12-GW 
CFMW-040-GW 
CFMW-035-GW 

CFMW-012a-GW Orthophosphate as P J- (all detects) A Matrix spike/Matrix spike 
CFMW-008-GW UJ (all non-detects) duplicate (%R) 
CFMW-018-GW Nitrate/Nitrite as N J- (all detects) 
CFMW-037 -GW UJ (all non-detects) 
CFMW-032-GW 
CFMW-042-GW 
CFMW-DUP12-GW 
CFMW-040-GW 
CFMW-035-GW 

CFMW-018-GW Dissolved total cyanide J- (all detects) A Matrix spike/Matrix spike 
CFMW-037 -GW duplicate (%R) 
CFMW-032-GW 
CFMW-042-GW 
CFMW-DUP12-GW 
CFMW-040-GW 
CFMW-035-GW 

CFMW-032-GW Free cyanide J- (all detects) A Matrix spike/Matrix spike 
CFMW-042-GW duplicate (%R) 
CFMW-DUP12-GW 
CFMW-035-GW 

CFMW-012a-GW Total dissolved solids J (all detects) A Duplicate sample analysis 
CFMW-008-GW Total suspended solids J (all detects) (RPD) 
CFMW-018-GW 
CFMW-037 -GW 
CFMW-032-GW 
CFMW-042-GW 
CFMW-DUP12-GW 
CFMW-040-GW 
CFMW-035-GW 

CFMW-032-GW Free cyanide J (all detects) A Field duplicates (RPD) 
CFMW-DUP12-GW Dissolved free cyanide J (all detects) 

Nitrate/Nitrite as N J (all detects) 
Total suspended solids J (all detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-135701-
1 

No Sample Data Qualified in this SDG 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-135701-1 

Modified Final 
Sample Analyte Concentration A orP 

CFMW-012a-GW Chloride 385J+ ug/L A 
Nitrate/Nitrite as N 204J+ ug/L 
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LDC #: 39033A6 

SDG #: 460-135701-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 7- ~ D- J I 
Page:_l_of_2__ 

Reviewer: Me< 
2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity (SM23208), Ammon ia-N (EPA Method 350.1 ), Chloride. Fluoride. Dissolved Fluoride. Sulfate 
(EPA Method 300.0), Total Cyanide (EPA Method 335.4), Dissolved Total Cyanide (EPA Method 335.4), Free Cyanide. 
Dissolved Free Cyanide (EPA Metyl=leEJ dd5.4), Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2), Orthophosphate-P 
(EPA SW846 Method 9056A), TDS (SM2540C). TSS (SM2540D) 

CM~ Fi"ee Cy~JII\t~tZ-, "DiS"solvu F-ree Cyo._.,.;ole (£PI\ sw&-lb Me-t~oJ qor~) 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

)(I ()w:.r~ll nf rl~t~ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB30-AQ 

CFMW-012a-GW 

CFMW-008-GW 

CFMW-018-GW 

CFMW-037 -GW 

CFMW-032-GW 

CFMW-042-GW 

CFMW-DUP12-GW 

CFMW-040-GW 

CFMW-035-GW 

CFMW-012a-GWMS 

CFMW-012a-GWMSD 

CFMW-012a-GWDUP 

CFMW-008-GWMS 

CFMW-008-GWMSD 

I I Ccmmeots 

A 
A 
A 
A 

sw £13='\ -·-sw MS/MSD 
sw 'DuP ( S"DG"~ L{bO- L'36""b( Cf- \) 

A ,_c. s 1 LcsD/s R M 
sw 1):= 6+6 
A 
A 

NO= No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiO 

460-135701-1 

460-135701-3 

460-135701-4 

460-135701-5 

460-135701-6 

460-135701-7 

460-135701-8 

460-135701-9 

460-135701-10 

460-135701-11 

· 460-135701-3MS -
460-135701-3MSD 

460-135701-3DUP 

460-135701-4MS 

460-135701-4MSD 

-

-
__. 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 

Water 06/20/17 
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LDC #: 39033A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-135701-1 Level IV 
Laboratory: Test America. Inc. 

Date: 7- Jo- J7 
Page:_lot2:_ 

Reviewer:~ 
2nd Reviewer: 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Dissolved Fluoride. Sulfate 
(EPA Method 300.0). Total Cyanide (EPA Method 335.4). Dissolved Total Cyanide (EPA Method 335.4). Free Cyanide. 
Dissolved Free Cyanide (EPA Motyhoe ~~9.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A) TDS (SM2540C) TSS (SM2540D) I I 

9tJ II Free. eN, t>; ss. ~.,.ee c~ (C)ot~) 

Client ID LabiD Matrix Date 

16 CFMW-018-GWMS 460-13570 1-5MS Water 06/20/17 

17 CFMW-018-GWMSD 460-135701-5MSD Water 06/20/17 

18 CFMW-032-GWMS 460-135701-7MS Water 06/20/17 

19 CFMW-032-GWMSD 460-135701-7MSD Water 06/20/17 

20 CFMW-042-GWMS 460-135701-8MS Water 06/20/17 

21 CFMW-042-GWMSD 460-135701-8MSD Water 06/20/17 

22 

23 

24 

25 fBvJ( 

I?R f> B vJ 'J. 
Notes: ________________________________________________________________________________ __ 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:j_of;). 
Reviewer: f'/\.(;, . 

2nd Reviewer: ¥ 

Method:lnorganics (EPA Method see coveY) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

All technical holdinQ times were met. v' 
Cooler temperature criteria was met. ~ 

II. Calibration I 

Were all instruments calibrated daily, each set-up time? ./ 
Were the proper number of standards used? v 
Were all initial calibration correlation coefficients> 0.995? ~ 

Were all initial and continuing calibration verification %Rs within the 90-110% QC ~ limits? 

Were titrant checks performed as required? (Level IV only) ./ 
Were balance checks performed as required? (Level IV only) vi' 
Ill. Blanks 

Was a method blank associated with every sample in this SDG? \/' 
Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

v' 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this v SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ./ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for v' waters and ~ 35% for soil samples? A control limit of=: CRDL(=: 2X CRDL for soil) 
was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed oer extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? -/ 
Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC-EPA_2010.wpd version 1.0 



LDC#: 3903~At,;, VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable v' to level IV validation? 

Were detection limits < RL? ~ 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. I 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. / 
X. Field blanks 

Field blanks were identified in this SDG. / 
Target analvtes were detected in the field blanks. J 

WETC-EPA_2010.wpd version 1.0 

·,~·~· 

NA 

Page:~ of;). 
Reviewer: MG 

2nd Reviewer: ~· 

Findings/Comments 



LDe#: ~9033A ~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_Lot_{_ 

Reviewer: MG' / 
2nd reviewer: (;A L 

~ 

·• 1n M~triY I ea[amete[ I 
( w pH TD8(CI}F)NO/NO~TKN TOC CR6

+ CIO.~ 
;)~10 pH~O/f.JO~~TKN TOC CR6

+ CIO~~~~~ 
3 _, 10 .c:~e-~o•s. Fr~ pH TD8 Cl F N03 NO, 804 P04 ALK CN- NH3 TKN TOC CR6

+ CI04 c..J c::. N _ 

Qc..l\,\~ pH TD8tCiXFINO~O~ALK~TKN TOC CR6
+ e10L1 @~) 0d~ 

\? pH ~NO::~ No,_@)(PO)(AtJ9cN- ~3 TKN TOC eR6
+ CIOL!~ C(sS) 

~~ .. ~~~. 
l '·' 

cvee pH TD8 Cl F NO::~ NO, 804 P04 ALK CN- NH3 TKN TOC eR6
+ CIOL! C N 

fb, ,, pH TD8 e1 F N03 NO, 804 P04 ALK@ NH3 TKN TOC CR6
+ e10.i -

\ Jo IH •II pH TD8 e1 F N03 NO, 804 P04 ALK eN- NH3 TKN TOC eR6
+ e10L1 c~~~) 

pH TDS Cl F N03 NO, 804 P04 ALK eN· NH3 TKN TOe eR6
+ e10.~~ 

pH TD8 Cl F NO::~ NO, S04 P04 ALK eN· NH3 TKN TOC CR6
+ CIOL! 

pH TDS Cl F N03 NO, S04 POL! ALK CN· NH3 TKN TOC eR6
+ CIO.i 

pH TDS Cl F NO::~ N02 S04 P04 ALK eN- NH3 TKN TOC eR6
+ e104 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ CIO.i 

pH TDS el F NO::~ NO, S04 P04 ALK eN· NH3 TKN TOC CR6
+ CIO.<! 

pH TD8 Cl F NO::~ NO, S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK eN- NH3 TKN TOe CR6
+ e10L1 

pH TD8 Cl F N03 NO, S04 P04 ALK CN- NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F NO::~ N02 S04 POL! ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK CN- NH3 TKN TOC CR6
+ CI04 

pH TDS e1 F N03 NO, S04 P04 ALK eN- NH::~ TKN TOC CR6
+ e104 

pH TDS e1 F N03 NO, 804 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, 804 P04 ALK eN- NH3 TKN TOe CR6+ CI04 

pH TDS e1 F N03 N02 S04 P04 ALK eN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, SOd P04 ALK eN· NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F NO::~ NO, 804 POd ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO, SO<! P04 ALK eN· NH3 TKN TOC CR6
+ ClOd 

pH TD8 Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

ni-l Tn~ r.1 I= N() N() ~() P() AI I< r.N- NI-l Tl<t\1 T()r rR6+ rrn 

Comments: ____________________________________ _ 

METHODS.6 



LDC #: 39033A6 VALIDATION FINDINGS WORKSHEET 
Field Blanks 

METHOD: lnorganics, EPA Method See Cover 
Blank units: uqll Associated sample units:~ 
Sampling date: 6/20/17 Soil factor applied NA 
Field blank type: (circle one) Field Blank I Rinsate I Other: cE8) Associated Samples: 2 

Blank 10 Action Limit Sample Identification 

Page:_l_~f_{_ 
Reviewer: ~& 

2nd Reviewer: ~ 

1 I I 2 I I I I I I I I I I 
Cl 122 1220 385J+ 

N03/N02-N 109 1090 204J+ 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\39033A6a. wpd 



LDC#: 390 33A'=' 

METHOD: lnorganics, EPA Method See. C ~:~v'v-

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_j_ot_f _ 

Reviewer: MG 
2nd Reviewer: ...... a.~~--

~-==..:,:~N=/A..!.. Was a matrix spike analyzed for each matrix in this SDG? 
Y ® N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
{j) N N/A Were all duplicate sample relative percent differences (RPD) .:5. 20% for water samples and _:::35% for soil samples? 
LEVEL IV ONLY: 
()? N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
it 1n M~triY An;:~lvt~ Of_..,. 0/~ ~Pn /1 imitc.\ & _Ot ..... 

I\ \\ /l~ wate..r 50"1 tat (1D -n-o) 1 ~~ (qo_, \O) ~2-tO "J-rktr/A ( J..e+ ;"' ~-+ roj 
I POLt-P 85 ( .v ) i I 'S-/U"S'/A (A:lfN·b ... l 
'~ I N03/Noa.-rJ gq l ! ) J, 1 ( &e.t & Nb) 

I? -;;o ( )\ Dis.Tot4(\ CN 7 3 11~- t:J.~ 4 ~10 :r-_;u J' I A ( a ( \ Je-t > ) 

I~ (0/19 ,It F~e.~ CN 55(5"6- \ ll) b~S. 10 .. , ( .. j 

Comments: __________________________________________________________________________________________________________________ _ 

MSD.6 



LDC #: '3q 0 "3 3 Al.o VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

Page:_l_ofj_ 

Reviewer: M Gr 

METHOD: lnorganics, Method ~ ee Co ve..r 
2nd Reviewer: Qt. -f · 

e ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~~..!.,;N!!.!/A..!... Was a duplicate sample analyzed for each matrix in this SDG? 
__:.....;~..:..N=/A_,_ Were all duplicate sample relative percent differences (RPD) ~ 20% for water and ~ 35% for soil samples (~ 10% for Method 300.0)? If no, see qualification 

below. A control limit of ±CRDL (±2X CRDL for soil) was used for samples that were :S:5X the CRDL, including when only one of the duplicate sample values 
were :S:5X the CRDL. If field blanks were used for laboratory duplicates, see overall assessment. 

• I!!E ~ - • • r • • ----- - ·-- .... _. . - .... ......._. ..... 1:.. --. --- -----.- • ----·--·---·-·· .. ,. -· .... _. ·--- ·-· • ---·--·-... ·-··-... 

H n,.t.,. 1n M<>triY An::.lvh~ Den 11 irnit.,\ . _ ..... "' "" . 
l t"?, vJ()tev- Tt>S " c~ ~) ;}. ~ 10 -:J/U:J/A ( a(\ cle ts 1 

J, __.L. \5S \~ l .J,) J, J, ~ J, J 

Comments: ____________________________________________________________________________________________________________________ __ 

DUP.6 

<' .... ··.:. ··,·_, ~; ~:·;Ai 



LDC#: 39033A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (UQ/L) 

Analyte 6 8 RPD (s30) 

Alkalinity 555000 547000 1 

Ammonia as N 72.0U 84.8 16 

Chloride 1950 1920 2 

Total Cyanide 478 470 2 

Dissolved Total Cyanide 494 483 2 

Free Cyanide 46.1 129 95 

Dissolved Free Cyanide 45.9 135 99 

Fluoride 8570 8460 1 

Dissolved Fluoride 8400 8420 0 

Hardness 156000 152000 3 

Nitrate/Nitrite as N 3850 2670 36 

Sulfate 13600 13400 1 

TDS (mg/L) 660 746 12 

TSS (mg/L) 15.7 10.5 40 

Page:_l_of_l_ 
Reviewer:~~ 

2nd Reviewer:~ 

Qualification 
(Parent only) 

J/UJ/A 
(all dets) 

J/UJ/A 
(all dets) 

J/UJ/A 
(all dets) 

J/UJ/A 
(all dets) 

V:\FIELD DUPLICATES\Field Duplicates\FD _inorganic\2017\39033A6.WPD 



LDC #: ~90 33A <o VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

Page:_l_otj_ 

Reviewer: MG 
2nd Reviewer:~, 

METHOD: lnorganics, Method See cove.v-

The correlation coefficient (r) for the calibration of C \ was recalculated. Calibration date: 0-~\-1'1 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Type of Analysis 

Initial calibration 

I 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

-- --------~-

CoV\C. Av-ett 
Analyte Standard ID Found (units) True (units) ror%R 

Blank - -
Standard 1 0 . l -a. lW\~/~-~ 18(,d 
Standard 2 o.30 ( ) Lf 0 5'1 
Standard 3 f. 50 ( ) \ ~ {g ~~ 

Cl 
Standard 4 ?J.OO ( ) ~0 ft)l) I(',:; 0 -~CJC)'1 
Standard 5 '{.6"0 ( ) 5'1 sqo 
Standard 6 b .00 ( ~ ) e ~ L(:J.~ 
Standard 7 - -

D~'tS 

ND?J/No~- ~ ccvt 0 '~'l8 tr'~/ l-~ (.DO (vv.~ I L.) 100 

tl·l 'fl.{ 

(~1/L Cm~/~-; tJl4~-rJ CCV 1 J.. 0 ( l ;;.oo l 0 ( 
.I 

Fv-ee 
5 l . s ( ~1/ '-) ~~~~ c.J CG\/f 50.0 I Ol-{ 

... 

ror%R 

.,.~~ O .. Cf'l9o 

{00 

/Ol 

I 0 t..( 

Acceptable 
(YIN) 

'{ 

~~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. __________________________________________________ _ 

CALCLC.6 

i 
I 

! 
<· :·~J:i 



LDC#: 3l.}0';3Afo 

METHOD: lnorganics, Method see cove.-"" 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_l_of_l_ 

Reviewer: MG 
2nd Reviewer: .c::6.... 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPO) was recalculated using the following formula: 

RPO = IS-O I X 100 
(S+0)/2 

Where, S= 
0= 

Original sample concentration 
Duplicate sample concentration 

I Recalcul•ted - ~~ --=:-.. ....,- ·-~ . ··-
Found I S True I D Acceptable 

Sample ID Type of Analysis Element (units) (units) I %R 1 RPD I %R 1 RPD (Y/N) 

rt ro 
Laboratory control sample 

L c. S 1'D'i- f ntq (:«d k ;;r:;oo (f~t~ q ~ q 5' y 
roo\ Matrix spike sample (SSR-SR) 

l ( NO~/Noa,N ~5"7. 4 (~/~ lODO (~/y ~~ ~Co 

Duplicate sample 

l ~ I'D s ;; 1 7.o (vnd /~ .t-;o.o (""d/...: fa C:, , 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree with in 1 0.0% of the recalculated results. 

TOTCLC.6 



LDC #: ~9 0 '?>3A" VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method See. C.oVetl"' 

Page:_L_of_\_ 
Reviewer:~ 

2nd reviewer:~ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for __ :If= __ ~_;_' _A_\_L< __________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 

Reported Calculated 

Co~ny:~ion Con1;n~tion Acceptable 
# Sample 10 Analyte (.M J-) (YIN) 

,.JO~/NO~-N 
v "' y I l 109 109 

J ~ A\k ;).OfoOOo ~ObOOO 

3 3 N\--\~-,.J 519 51 'i 

4 L\ 'D~ss. To+-~\ C JJ 7~ ·4 7~. 0 

r; e; "T1)S ;z. ., (o (W\ ~ ( '- ;;. 3<o \waatL 

Co b Piss~ Free ctJ L.l';".~ 4'·'q;, :0 ~ 

1 -r 'O~~s. F ~;--qo ~J)CJO 

s s -r~s ro .c; (~~ (&.. ro. ~ c~q ,._~ 
u 

~ ~ l-\o...rJ.. V\t-S s d- ~ LfOOO d. ~Lfooo 

to to ~O"i (5"10{) ll5', 00 
'" 

RECALC.6 



LDC Report# 3903381 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 17, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135818-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

TRIP BLANK 460-135818-2 Water 06/21/17 
CFMW-049-GW 460-135818-4 Water 06/21/17 
CFMW-050-GW 460-135818-5 Water 06/21/17 
CFMW-047-GW 460-135818-6 Water 06/21/17 
CFMW-031-GW 460-135818-7 Water 06/21/17 
CFMW-DUP13-GW 460-135818-8 Water 06/21/17 
CFMW-043-GW 460-135818-9 Water 06/21/17 
CFMW-044-GW 460-135818-10 Water 06/21/17 
CFMW-054-GW 460-135818-12 Water 06/21/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to -non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met w~re met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 15.0°/o for each 
individual compound and less than or equal to 30.0°/o for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2

) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

06/28/17 Dichlorodifluoromethane 22.1 All samples in SDG UJ (all non-detects) A 
Bromomethane 43.1 460-135818-1 UJ (all non-detects) 
Methyl acetate 20.3 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCSID RPD 
(Associated Samples) Compound (Limits) Flag A or P 

LCS/D 460-446336 Dichlorodifluoromethane 35 (::>30) UJ (all non-detects) p 
(All samples in SDG 
460-135818-1) 

X. Field Duplicates 

Samples CFMW-031-GW and CFMW-DUP13-GW were identified as field duplicates. 
No results were detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

5 
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XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration °/oD and LCS/LCSD RPD, data were qualified as estimated 
in nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Data Qualification Summary - SDG 460-135818-1 

I Sam~le I Compound I Flag I AorP 

TRIP BLANK Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-049-GW Bromomethane UJ (all non-detects) 
CFMW-050-GW Methyl acetate UJ (all non-detects) 
CFMW-047-GW 
CFMW-031-GW 
CFMW-DUP13-GW 
CFMW-043-GW 
CFMW-044-GW 
CFMW-054-GW 

TRIP BLANK Dichlorodifluoromethane UJ (all non-detects) p 
CFMW-049-GW 
CFMW-050-GW 
CFMW-04 7 -GW 
CFMW-031-GW 
CFMW-DUP13-GW 
CFMW-043-GW 
CFMW-044-GW 
CFMW-054-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Laboratory control samples 
(RPD) 

Volatiles - Laboratory Blank Data Qualification Summary - SDG 460-135818-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-135818-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 3903381 

SDG #: 460-135818-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: 7 jp/ tJ 
Page:_J_ofJ. 

Reviewer:'---E:1 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I llalidatioo A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

TRIP BLANK 

CFMW-049-GW 

CFMW-050-GW 

CFMW-047-GW 

CFMW-031-GW y 
CFMW-DUP13-GW &? 
CFMW-043-GW 

CFMW-044-GW 

CFMW-054-GW 

MS ~CD - £.1-q <o ~?.>(; 

I I Comments 

~tA 
A 

I 

AtA ~/o ~0 ~ 'c;- I ?.Jo 1 
(.Y fO/ 1:::'2V 

~w 

A L ~L-

tJO Te:> - l L fl.\....--
A 
~ (!I C., 

~w l...eb ({J 
tvlJ 0 
A 
A. 

A 
A 

h.. 
NO = No compounds detected 
R = Rinsate 
FB = Field blank 

,:::: '5' I 
I 

Lp 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135818-2 

460-135818-4 

460-135818-5 

460-135818-6 

460-135818-7 

460-135818-8 

460-135818-9 

460-135818-1 0 

460-135818-12 

c...w .=u:J 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

L:\Roux Associates\Columbia Falls\39033B1W.wpd 1 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
::.,..r.,.n·t::~nce criteria of> 0.990? 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) .:::, 
0.05? 

blank associated with le in this SOG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com eteness worksheet. 

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a 

Level IV checklist_8260B_rev01.wpd 

Page:_1_of~ 
Reviewer: F 7 

2nd Reviewer: ~ 



LDC #: ? 4 0 '?? \? l VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be le. 

Level IV checklist_8260B_rev01.wpd 

Page: ?-of~ 
Reviewer: F'1 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
--~-

A. Chloromethane AA. T etrachloroethene AAA. 1 ,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C 1. ,, Heptane 

D. Chloroethane DO. Chlorobenzene ODD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 ,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1 , 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1 , 1 , 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1 ,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000. 1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q 1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR: m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. a-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane U U. 1, 1 , 1 ,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene wvv. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1 ,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list. wpd 



LOC #: ~?03 3 .i3 J 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y' DQ N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
YN N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y JN lN!A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 

Page:~f__( 
Reviewer:--=--FT_,___ __ 

2nd Reviewer:,---...::0=---

- I I I # Date Standard 10 Compound (Limit: <20.0%) (Limit: >0.051 Associated Samples Qualifications 

~ 1:t~~~7 1 ~~ I a!& I ::·J I I + I j-~~~~ (~P) I 

CONCAL.wpd 



LDC#: .3J6~oJ3/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~se see qualifications below for all questions answered .. N ... Not applicable questions are identified as .. N/A ... 
~ l N/A Was a LCS required? y. 

JIN/A Were the LCS percent recoveries (%R) and relative _Q_ercent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

~lo 1.\t?o jj ( ) ( ) ~~ ( ~0) A\\ 
'+4(,?"?;>{1) ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 

Page: ~of__ / 

Reviewer: ---'-F-=-T __ _ 
2nd Reviewer: C) 

Qualifications 

~/IIW I P NO 
I 



LDC#: <3~0"'038) 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ J'of ~ 
Reviewer: FT 

2nd Reviewer: c;;:; 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (S/X) 

-

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 00 std) 

I CAL 6/27/2017 z 1.4635 

GCMS12 c 0.3881 

cc 1.4627 

JJJ 1.3075 

Where: 

Recalculated 

(RRF 20/1 00 std) 

1.4635 

0.3881 

1.4627 

1.3075 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5007 1.5007 3.5 

0.3539 0.3539 6.4 

1.5003 1.5003 9.0 

1.3811 1.3811 9.0 

-

Recalculated 

%RSD 

3.5 

6.4 

9.0 

9.0 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

06271712 



LDC#: 3 '?o33J3) VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: a__ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(C;s)/(A;s)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 
Cx = Concentration of compound, 

--- --- - -~-

Calibration 
# Standard 10 Date Comoound (Reference internal Standard) 

1 
(!A.,\} e-, f~s }17 -=!-- (1st internal standard) 

Obd() c.. (2nd internal standard) 

cc., (3rd internal standard) 

.J.j J (4th internal 

2 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal -" 

4 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

A;s = Area of associated internal standard 
C;s = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

linitiall lCCl _(CC) 

t. 5'007 \·t+ ,, \·'i ,, 
0 -~5"39 0. ~ '1-.:::> <>. ?\1-~ 

\-~0!> I· +to~ l·#~ 
\·Jf>\\ ,,?-47 1-~'1/ 

Reported Recalculated 
%0 %0 

~.0 eo.o 
J9·!_ J0·4 
,.. •. "; 2..? 
e,. I h ~ l 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCAL 41S.WPD 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: O~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

5 I ID amp.e 

Surrogate 
Spiked 

Dibromofluoromethane ,9).0 
1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene ,V 

5 I ID ampe 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID amp,e 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID ample 

Surrogate 
S~iked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Re~orted 

'+~· 0 qo 
LfB·t q(q 
~~.0 4ld 
51-·0 '0&.\ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

qo 0 

9~ 
4~ 
to4 .. 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: ~1b33 .B I 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: ___£I 
2nd Reviewer: a_ -----... 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: ~..~tv 

Compound 

1, 1-Dichloroethene 

Trichloroethene 

Benzene 

Toluene 

Ch lora benzene 

~~ 0 - 1.\-t.\-~ ~ "2> ~ 

Spike 
AddeP. 

( \1\~l\.,.-) 
IV 

LCS LCSD 

).0.0 zo.cJ 

,II .J;_ 

I - -

Spiked Sample I CS 

Concent~n I ("" Percent Recove!l 

LCS LCSD I Reported I Recalc. 

l(p .; I 1· ?;> ~3 C/,~ 

'~·* 1'1>·1 ~.7- '1J' 
1:1·1 l ~·~ ~){ w 
\1. (p 1~·' ~tL ~ 
lj_.:Z, 1~·/ ._~l, 9_k_ 

----------

1r I CSD 
II -

I CS£1 CSD I 
II Percent Recove!l II RPD I 
II Reported 

I~. 
Recalc. II Reported I Recalculated I 

4 i 
I' 

~(, ~ 

44 '1~ ~ y 

94 9~ ~ /;; 
ort Cf4 ,~ lr 
9V ~~ 1- I ~ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



LDC#: 3~033B) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

E HOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~ 

Y N/A Were all reported results recalculated and verified for all level IV samples? 
'L N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A}(J.}{DF} Example: 
(A;.)(RRF)(V0)(%S) 

F: Ax = Area of the characteristic ion (EICP) for the Sample 1.0. ~ 1 

compound to be measured 

[(~~\OJ ( JSD Jl As = Area of the characteristic ion (EICP) for the specific 
internal standard - 0.~~4~ 

I. = Amount of internal standard added in nanograms Cone.= 
(ng) 

D·\l(pL, RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

q ... )L--Of = Dilution factor. ~ ~,... 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

-

RECALC.WPD 



LDC Report# 3903382a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 18, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135818-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-049-GW 460-135818-4 Water 06/21/17 
CFMW-050-GW 460-135818-5 Water 06/21/17 
CFMW-047-GW 460-135818-6 Water 06/21/17 
CFMW-031-GW 460-135818-7 Water 06/21/17 
CFMW-DUP13-GW 460-135818-8 Water 06/21/17 
CFMW-043-GW 460-135818-9 Water 06/21/17 
CFMW-044-GW 460-135818-10 Water 06/21/17 
CFMW-054-GW 460-135818-12 Water 06/21/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (o/oD) were less than or equal to 20.0o/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

06/27/17 Hexachlorocyclopentadiene 30.4 All samples in SDG NA -
Benzo(b )fluoranthene 22.7 460-135818-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

4 
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VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits with the following exceptions: ·:'~.t· · 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag A or P 

LCS/D 460-445680 Di-n-octylphthalate 132 (64-131) - NA -
(All samples in SDG 460-135818-1) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-135818-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-135818-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-135818-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 3903382a 

SDG #: 460-135818-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 7/;3}7 
Page:_Lof I 

Reviewer:~? __.. 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 .. 

2 

:r 
4 

b --6 

.... 
7 

8 
9 

10 

11 

12 

13 

I ~alidatico A[ea I I Ccmmeots 

Sample receipt/Technical holding times A.tA 
GC/MS Instrument performance check ~ 

Initial calibration/ICV A./~ O/o ~9 !=-W (Y tuv != 3D 
Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-049-GW 

CFMW-050-GW 

CFMW-047-GW 

CFMW-031-GW 

CFMW-DUP13-GW 

CFMW-043-GW 

CFMW-044-GW 

CFMW-054-GW 

0 
\? 

N\~ 4too- ~'-\-S'Io <t> 0 

!;AN 
A. 
N 
A 
tJ ~~ 

.sw ~lO 

NO 0::=4 

-A 
A 
D 
~ 

1:\ 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia F alls\3903382aW. wpd 1 

I 

----"7 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135818-4 

460-135818-5 

460-135818-6 

460-135818-7 

460-135818-8 

460-135818-9 

460-135818-10 

460-135818-12 

c...tA :!::::- :J{) 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 8270 

Did the is? 

Were all percent relative standard deviations (%RSD) ~ 20% and relative response 
factors within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
acc;ep1tar1ce criteria of > 0.990? 

Was a labo blank associated with 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation worksheet. 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 

Page: _Lot_~ 
Reviewer: F7 

2nd Reviewer: ~ 



LDC#: ?4°'b?PJ~ VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be 

Level IV Checklist_8270D_rev01.wpd 
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Reviewer: f;?. 
2nd Reviewer: c;:r 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B 1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1,3-Dichlorobenzene DO. Acenaphthylene ODD. Chrysene DODD. cis/trans-Decalin 01. N-Nitrosomorpholine 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. Methyl methanesulfonate 

, J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J 1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o',o"-Triethylphosphorothioate 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1 A-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

1 Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl 
I 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R 1. 2-Naphthylamine 

I S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 

I T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1 MDT) T1. Octachlorostyrene 

I U. Hexachlorobutadiene UU. Phenanthrene U UU. Benzo(b )thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

I V. 4-Chloro-3-methylphenol W. Anthracene WV.Benzonaphthothiophene WVV. 1,2,4,5-Tetrachlorobenzene V1. 1 A-phenylenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW. Benzo(e)pyrene wwww .. 2-Picoline W1. Methapyrilene 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2, 6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X 1. Pentachloroethane 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1.3,3'-Dimethylbenzidine 

I 
· Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1.o-Toluidine 

COMPNDL_SVOA long list plus.wpd 



LOG#: ~ t:jo "?>a.8 Ol~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

y )I N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
.s/ \j N/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y/ \J JN/A Were all %0 and RRFs within the validation criteria of <20 %0 and ~0.05 RRF ? 

...... 
Finding %0 Finding RRF 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

..\. Ct.> 1'2-11 f1 C..<l.v' ~ 3.0.4 Ol\) 
-\- 0~~4 Gt~6J ~l--·l ~ 

--- - -

CONCAL.wpd 

Page:____(of_/ 
Reviewer: FT 

2nd Reviewer: ~ 

Qualifications 

J+ c:;UA; /A tJO 
,t -



LDC#: ~ 'Jo~ ~ 8 O>ct_.... 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

;IS"k]ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R _ilimits) RPD (Limits) Associated Samples 

l~lo ~o- frY _\?'l. < (pA -:12)_) ( ) ( ) oJJ-
~4~fo~D ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( _l _(_ ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_(_ l ( ) ( ) 

LCSLCSD.wpd 

Page: /of_? 
Reviewer: FT 

2nd Reviewer: a... .... 

Qualifications 

~ t d.A}.; le NO 
' ' 



LDC #: (3 ~ b~ 3-B ;>~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: --~f __ / 

Reviewer: FT 

2nd Reviewer: c:1,_ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (S/X) 

Calibration 

# Standard ID Date Compound 

I CAL 6/15/2017 A 

GCMS14 s 
DO 

uu 
DOD 

Ill 

Reported 

(RRF10 std) 

1.7719 

1.0300 

1.9765 

1.1229 

1.1357 

1.1363 

Where: 

Recalculated 

(RRF10 std) 

1.7719 

1.0300 

1.9765 

1.1229 

1.1357 

1.1363 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6606 1.6606 7.1 

1.0145 1.0145 2.9 

1.9297 1.9297 2.0 

1.1089 1.1089 2.8 

1.1935 1.1935 3.3 

1.0470 1.0470 12.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

7.1 

2.9 

2.0 

2.8 

3.3 

12.3 

I 

. 



LDC#: ...3~0 33/3~~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _£I 
2nd Reviewer: C).... .... 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A1s =Area of associated internal standard 
Cx = Concentration of compound, C1s = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC~ {CC) 

1 u:.>J L,(z7J,; ~ (1st IS) \~ft, (- o(.p \·11 5" \' (1~ 

~~~ 
..s (2nd IS) 1·014~ \ .oho t. oiPO 

.P9 (3rd IS) \ ·i ,.Cf1 '.~49 1 ,9Lf-~ 
f.AV\ (4th IS) \.\0 6<=J l· 14~ \·l~~ 
VDO (5th IS) \. \ ~35"' ,. \2· '?:> }. \).'? 
:C.!T {6th ISJ 1·0410 '· t4 L, I.,~~ 

2 (tsi IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

(_6th IS) 

3 (1st IS) 

(2nd IS) 

(3'd IS) 

(4th IS) 

(5th IS) 

('6th IS) 

II Reported I Recalculated I 
II 

%0 I %0 I 
L:,._~ ~0_ 
~-~ '+·~ 
1·0 l·O 
~.q 3 .. s 
~·~ s_; 
~r .... , 

t 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: 

2nd reviewer: ~ 
The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

I ID 1 Sample : 

Surrogate 
Spiked 

Nitrobenzene-d5 ,o.V 
2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol ,v 
2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SampleD: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SampleiD: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

\'{).~ \OS 

l 0. ((I \0~ 
,o.~ \O'tJ 
~.5? 2>~ 

S.7-/ ,5~ 

(7..·1 ,,., 1 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

'05' 0 

rot, 
to~ 
3§ 

s; 
\l-1 ,I/ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: d7033~d. "- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: :a~--

The percent recoveries (o/oR) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \.C.b \p qbo- tt4Sb<t>0 

~----

Compound 

~-~=~~ 
Phenol II "'1f().V 

N-Nitroso-di-n-propylamine II .Jf 
4-Chloro-3-methvlohenol Jf ~.o 
Acenaohthene 

I ~ Pentachlorophenol }lpO 

Pyrene ~.o 

Spike 
Adde(d 
\.\c::)r t.-) 

I '*""' v 

I I 

I 
~ 

1~0 

~ .u 

II 7..(·U 

~~-,r;.v 
1~·' 

II ~., 

~~4 

I ''2..£.,.1 

I ,J!'.(/) 
14·{., 

I ~;; 
18~ 

I 1 cs II . 1 csn l[ ' cs11 csn I 
I Percent Recovery I[ ___ f»ercent Recovery II RPD I 
II !>"\ I '?)'+ II 7-,'+ I ~'I- II 0 (? 

II ~i- I ::,~ II 
It? 

I 
J~ 

II 
0 0 

9}--- Cf~ 9"> I I 

II ~~I I 
IV' 

II ~f I 
;~1 

I 
-z_ ]/ 

n\ f) 7 
~~ q~ I 

Comments: Refer to Laboratorv Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the .recalculated results. 

LCSCLC.wpd 



LDC#: 3 ~o 33Bo(~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: ~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(IJN.)(DF)(2.0) Example: 
(As)(RRF)(V0)(Vi)(%S) 

~~ A ~ = Area of the characteristic ion (EICP) for the Sample I.D. 
' compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard c~.o) c~) Is = Amount of internal standard added in nanograms (ng) Cone. = '7l ~z_q-

vo = Volume or weight of sample extract in milliliters (ml) or ~ l eott~ ( \. (p ~0~) (:;..-5"0) grams (g). 

v, = Volume of extract injected in microliters {ul) = 
vt = Volume of the concentrated extract in microliters {ul) 

3-~ ~I~ Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 3903384a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 25, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135818-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB31-AQ 460-135818-1 Water 06/21/17 
CFMW-049a-GW 460-135818-3 Water 06/21/17 
CFMW-049-GW 460-135818-4 Water 06/21/17 
CFMW-050-GW 460-135818-5 Water 06/21/17 
CFMW-047-GW 460-135818-6 Water 06/21/17 
CFMW-031-GW 460-135818-7 Water 06/21/17 
CFMW-DUP13-GW 460-135818-8 Water 06/21/17 
CFMW-043-GW 460-135818-9 Water 06/21/17 
CFMW-044-GW 460-135818-10 Water 06/21/17 
CFMW-059-GW 460-135818-11 Water 06/21/17 
CFMW-054-GW 460-135818-12 Water 06/21/17 
CFMW-049a-GWF 460-135818-3F Water 06/21/17 
CFMW-049-GWF 460-135818-4F Water 06/21/17 
CFMW-050-GWF 460-135818-SF Water 06/21/17 
CFMW-047-GWF 460-135818-6F Water 06/21/17 
CFMW-031-GWF 460-135818-7F Water 06/21/17 
CFMW-DUP13-GWF 460-135818-8F Water 06/21/17 
CFMW-043-GWF 460-135818-9F Water 06/21/17 
CFMW-044-GWF 460-135818-10F Water 06/21/17 
CFMW-059-GWF 460-135818-11 F Water 06/21/17 
CFMW-054-GWF 460-135818-12F Water 06/21/17 
CFMW-049a-GWMS 460-135818-3MS Water 06/21/17 
CFMW-049a-GWDUP 460-135818-3DUP Water 06/21/17 
CFMW-049a-GWFMS 460-135818-3FMS Water 06/21/17 
CFMW-049a-GWFDUP 460-135818-3FDUP Water 06/21/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(o/oRSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB31-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB31-AQ 06/21/17 Calcium 262 ug/L CFMW-049a-GW 
Sodium 518 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-049a-GWMS and CFMW-049a-GWFMS, no data were qualified for Barium, 
Calcium, Magnesium, and Sodium percent recoveries outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

4 
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VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (0/oD) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%,R) were within QC limits. 

XI. Field Duplicates 

Samples CFMW-031-GW and CFMW-DUP13-GW and samples CFMW-031-GWF and 
CFMW-DUP13-GWF were identified as field duplicates. No results were detected in any 
of the samples with the following exceptions: 

Concentration (ug/L) 

Analyte CFMW-031-GW CFMW-DUP13-GW RPD (Limits) Flag A orP 

Barium 150 147 2 ($30) - -

Calcium 40500 39600 2 ($30) - -

Iron 46.4 46.4 0 ($30) - -

Magnesium 12100 11900 2 ($30) - -

Potassium 712 697 2 ($30) - -

Sodium 35000 34400 2 ($30) - -

Concentration (ug/L) 

Analyte CFMW-031-GWF CFMW-DUP13-GWF RPD (Limits) Flag AorP 

Barium 151 150 1 ($30) - -

Calcium 40000 39600 1 ($30) - -

Magnesium 11100 10900 2 ($30) - -

Potassium 691 678 2 ($30) - -

5 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39033B4A_RA4.DOC 



Concentration (ug/L) 

Analyte CFMW-031-GWF I CFMW-DUP13-GWF RPD (Limits) Flag A or P 

I Sodium 
I 

30100 

I 
29700 

I 
1 (::>30) 

I 
-

I 
-

I 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

The results for the dissolved metals sample analysis were greater than the total metals 
sample analysis as follows: 

Concentration (ug/L) 

Analyte CFMW-044-GWF I CFMW-044-GW 

I Calcium I 
67300 

I 
45100 

I 

Concentration (ug/L) 

Analyte CFMW-059-GWF I CFMW-059-GW 

I Sodium I 
30600 

I 
21600 

I 
XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-135818-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-135818-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-135818-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 3903384a 
SDG #: 460-135818-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: 7- a I -17 
Page:_( of_.l_ 

Reviewer:~ 
2nd Reviewer:.~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

~alidatiao A[ea I I Cammeots 

Sample receipUTechnical holding times A 
ICP/MS Tune A 
Instrument Calibration A 
ICP Interference Check Sample (ICS) Analysis A 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

n\/j:>r~ll nf n~t~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A 
f5w, £B ~ , 
A MS (~~'-:Bet.C~. ""CJ• tJ~- t{-X) 

+t a "f : G&< . Cct M o ,..S <Jc - 4. ~ 

A DUP 
a 

A ~D: :; ~~ 

A LC<S 
sw D:: 6+7 '})..: I&+ II 

A 
sw 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

SB=Source blank 
OTHER: 

s d d 'th F d d' I d amp1es appen e WI were ana1yze as 1sso ve . 

Client ID LabiD Matrix Date 

1 ( CFMW-EB31-AQ 460-135818-1 Water 06/21/17 

2~ CFMW-049a-GW 460-135818-3 Water 06/21/17 

3 ?. CFMW-049-GW 460-135818-4 Water 06/21/17 

4 l CFMW-050-GW 460-135818-5 Water 06/21/17 

5 ~ CFMW-047-GW 460-135818-6 Water 06/21/17 

6 ~ CFMW-031-GW 460-135818-7 Water 06/21/17 

7 :2 CFMW-DUP13-GW 460-135818-8 Water 06/21/17 

8 J. CFMW-043-GW 460-135818-9 Water 06/21/17 

9 ;t CFMW-044-GW 460-135818-1 0 Water 06/21/17 

10 ~ CFMW-059-GW 460-135818-11 Water 06/21/17 

11 ~ CFMW-054-GW 460-135818-12 Water 06/21/17 

12 3 CFMW-049a-GWF 460-135818-3F Water 06/21/17 

13'3 CFMW-049-GWF 460-135818-4F Water 06/21/17 

14 3 CFMW-050-GWF 460-135818-5F Water 06/21/17 

15 3 CFMW-047-GWF 460-135818-GF Water 06/21/17 

L:\Roux Associates\Columbia Falls\39033B4aW.wpd 
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LDC #: 3903384a 

SDG #: 460-135818-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Client 10 LabiD 

16 3 CFMW-031-GWF 460-135818-7F 

173 CFMW-DUP13-GWF 460-135818-8F 

18 3 CFMW-043-GWF 460-135818-9F 

19 3 CFMW-044-GWF 460-135818-1 OF 

20; CFMW-059-GWF 460-135818-11 F 

21; CFMW-054-GWF 460-135818-12F 

22a. CFMW-049a-GWMS 460-135818-3MS 

23 d- CFMW-049a-GWDUP 460-135818-3DUP 

243 CFMW-049a-GWFMS 460-135818-3FMS 

25 
3 

CFMW-049a-GWFDUP 460-135818-3FDUP 

26 

27 

28 \ rew 1 

29,. rsw ,_ 
~n 1 ~sw 3 

Matrix 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Date: 7~ ~ 1-11 

Page:.2_of_2_ 
Reviewer: MG, 

2nd Reviewer: ~ 

Date 

06/21/17 

06/21/17 

06/21/17 

06/21/17 

06/21/17 

06/21/17 

06/21/17 

06/21/17 

06/21/17 

06/21/17 

Notes: __________________________________________________________________________________ __ 

L:\Roux Associates\Columbia Falls\39033B4aW.wpd 



Loc #: ~~0~ 3 SLl a VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA sw 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. ~ 

Cooler temperature criteria was met. v 
II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 
Were %RSD of isotopes in the tuning solution ~5%? / 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the _proper number of standards used? / 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- ~ 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 
IV. Blanks 

Was a method blank associated with every sample in this SDG? v 
Was there contamination in the method blanks? If yes, please see the Blanks ~ 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samQies performed daily? / 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences v' (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for V' 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? ..; 
Was an LCS analvzed oer extraction batch? V' 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page:_t_of~ 
Reviewer: M.Gf 

2nd Reviewer: c; / 

Findings/Comments 



LDC #: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) ~ of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis performed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> SOX the MDL ~ (ICP)f>100X the MDUICP/MS)? 

Were all percent differences (%Ds) < 1 0%? / 
Was there evidence of negative interference? If yes, professional judgement will be / used to!lualify the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. ./ 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. / 
XIII. Field blanks 

Field blanks were identified in this SDG. v' 
Target analytes were detected in the field blanks. v' 

MET -SW_2014.wpd version 1.0 

NA 

/ 

Page: ~of :2 
Reviewer: MG 

2nd Reviewer: ~ 

Findings/Comments 



LDC #: 3Gf 033 6'1 a VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_f_ot_l_ 
Reviewer: M~ -

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

~~""nlo 10 MatriY Taraet A .......... ,. I h:~t lTAL\ 

{ ~dl w rAI, Sb, As, Ba, Be, Cd, Ca Cr Co Cu Fe, Pb, Mg, Mn, HQ, Ni, K, Se Ag, Na, Tl, V, Zn)Mo, B, Si, CN·, 

Gca,~a( ~ AI, Sb, As Ba Be Cd Ca Cr, Co Cu Fe Pb Ma. Mn Hn Ni K ~P Aa Na, Tl, V, Zn"} Mo, B, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg_, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g, Mn, Hg, Ni, K, Se, A_g_, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag_, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg) Ni, K, Se, A_g_, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

A ........ ,.,;.., MP.thnrl 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

ICP-MS w I@, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn)Hg(Ni, K, Se, Ag, Na, Tl, V, Zr1)Mo, B, Si, eN·, 

lr,t=AA M <::h A~ R::~ RP r.rl r.::~ r.r r.n r.,, I=~ Ph Mn 1\lln Hn Ni K ~P An N:::t Tl \1 Zn Mn R ~qi CN· 

Comments: (Mercury by CV AA if performe<p 

ELEMENTS A 



LDC #: 3903384a VALIDATION FINDINGS WORKSHEET 
Field Blanks 

METHOD: Trace Metals (EPA SW846 6020A/7470A) 
tJN N/A Were field blanks identified in this SDG? 

N N/A Were target analytes detected in the field blanks? 
Blank units:JJ..9[1_ Associated sample units:_!!9LL 
Sampling date: 6/21/17 Soil factor applied ____N6_ (E8) 
t-1e1a o1anK t ype: {Circle one) r1e1a tslanK 1 Krnsare 1 umer: - - ---------- -- --- -- ·- --

Analyte Blank 10 Sample Identification 

'':'i;'; 'r. ,;:2> 
1 Action No Qual's. 

· .. Level 

Ca 262 2620 

Na 518 5180 

. -~-

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\3903384a.wpd 



LDC#: 39033B4a VALIDATION FINDINGS WORKSHEET Page:_j_of_(_ 
Field Duplicates Reviewer: MG-

2nd Reviewer: ~ 
METHOD: Metals (EPA Method 6020A/7470A) 

Concentration (ug/L) Qualification 
RPD (Parent Only) 

Analyte 6 7 (~30) 

Barium 150 147 2 

Calcium 40500 39600 2 

Iron 46.4 46.4 0 

Magnesium 12100 11900 2 

Potassium 712 697 2 

Sodium 35000 34400 2 

V:\FIELD DUPLICATES\F1eld Duplicates\FD_morganic\2017\39033B4a.WPD 

Concentration (ug/L) Qualification 
RPD (Parent Only) 

Analyte 16 17 (~30) 

Barium 151 150 1 

Calcium 40000 39600 1 

Magnesium 11100 10900 2 

Potassium 691 678 2 

Sodium 30100 29700 1 

V:\FIELD DUPLICATES\F1eld Duplicates\FD_Inorganic\2017\39033B4a.WPD 



LDC#: ~Cf0~313L.{~ 

METHOD: Trace metals (EPA SW 846 601 0/6020/7000) 

-If ~"'rnnlo In Anal \if~ 

' ~ /l9 Cet 

~ to lao Na. 

VALIDATION FINDINGS WORKSHEET 
Sample Result Verification 

- C).{ a I 1- ) -

t> & ssolvetA. -rotctt R.esCJit 
_R~ult f11nitc:.\ ~lomite.\ l=inrlinn 

b7300 4 5" 100 ~; ssal\'eJ > t'ot"~ { 

J 
?,o "oo ;)(~00 .v 

Page:j_ofj_ 

Reviewer: MG 
2nd Reviewer ~ 

n •. 

_-t-ex + 
1 
.it 

Comments: __________________________________________________________________________________________________________________ __ 

SRV.SW4.wpd 

.. · : - .. ~ '· .. .. -:: . . ~~=;~1 



LDC#: 3<i0~3 ~c..{~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

~ 1'-8 
rc..v 

111.(&.1 

rev 

00'{ I 

ccv ,, ·~ 
CC\/ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Recalc11lated 

Type of Analysis Element Found (ug/L) True (ugiL) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) Cv-- 3'l-9b L{O.O 100 

CVAA (Initial calibration) H_1 !l.q'3~\ 5.00 99 
u 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) N·, ~7 .. ~6 ~0.0 4':>' 
CVAA (Continuing calibration) H1 '-f.395'q 5.00 89 

v 
GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
Re(;!od:ed 

%R 

I oo 

99 

9;-
8S 

I 

Page:_l ot_l_ 

Reviewer: M & 
2nd Reviewer: ~ 

Acceptable 
(Y/N) 

'{ 

'll 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 



LDC#: 3~ 0 '3 3 134 a. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_Lof_L 

Reviewer: M G 
2nd Reviewer: ~-

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample 10 

al"tLf 
IcsAS 

OOS"L( 

L.C.S 
oor;1 

~L{ 

0\ O'f / OlO( 

9Jl 
OIO&( / (!) l CJ 

ld-

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I 0 I SOR (units) 
Type of Analysis Element (units) 

ICP interference check Co 167. l ~~~~ ~oo (~~IJ 
Laboratory control sample Se. q.3£ ~d/1- 10,0 (!~/~ 
Matrix spike 

(SSR-SR) (P ~ I J Pb 9.0~ L-. to.o 001~ 
Duplicate BGl J7Lf-8 ~4 1~-~ d1J.i.tJ ~~/L) 
ICP serial dilution /\Ia. l \9/1 f3/L~ \d8t;7 rtal.,) 

I Recalc111ated I 
I %R/ RPD /%0 I 

<1t; 

CfLf 

qo 

o ·' r 

7.3 

Acceptable 
%R/RPD/%0 (Y/N) 

CJLf '( 

9'1 

<:Jo 

O.OCf 

7.3 
'~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 

. . ~ ·,! ~ {: 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_Lof_L_ 
Reviewer: MG 

2nd reviewer: CZ 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

~~~N'-'-'-/A....:... Are all detection limits below the CRDL? 

Detected analyte results for ___ it.!..!..-_f:....,,t----=M~q.:;a.o . .___ _______ were recalculated and verified using the following 
equation: 0 
Concentration = (RD)(FV)(Dil) 

(ln. Vol.) 

RD 
FV 
ln. Vol. 
Oil 

# , 
1 

3 
4 , 
' 7 

B 

'l 
lD 

I( 

12 

t?> 
IL( 

l~ 

f(p 

£'7 
l~ 

('} 
?() 
d. I 

Note: 

Raw data concentration 
Final volume (ml) 
Initial volume (m!) or weight (G) 
Dilution factor 

Sample ID 

f 

:z 
3 
c.{ 

~ 

fo 

1 
8 , 
tO 

ll 

I d. 
l'3 

l'i 
(e) 

Ito 
t( 

('& 

l'l 

1o 
}l 

RECALC.4SW 

Analyte 

M_C\. 
cr0 

A\ 
Ca. 

Cl). 

s~ 

fe 
Al 
Ni 
f'b 
MV\ 

Ba 
M~ 
Kfl 
pe 
COt 

Na. 
C,() 

13ct 
Fe 

Co.. 

Recalculation: 

- ~cr. lbo }(.d- 1,_ 
().0~0 L.. 

Reported Calculated 

conc~~Xation 
~ L..) 

Concen~ation 
(,A-(9 L.) 

Acceptable 
(YIN) 

_v 

0v<:J.d- _y bCf.~ 
s.o 3 .OL\ 

c2'3.~ g~.~ 

L.{GJL(Oo ~9400 

d/3 d~30 

u;o (5"0 

L{l, ·~ J.fb.L\ 

&-_a-~ d-J.. G) 

8.9 8.[7 
0.73 0.13 
9.~ 9 It- 3 

d15 d7~ 
IL.f400 I Lf '{DO 

80( 90( 

Lf5"·" ~;;.to 

LfO 000 £.(0000 

<19(00 ;}q(OO 

I • Lf l· 39 
I L1 7 l47 
1()9_ {(}9 

57400 ~1400 

'" 



LDC Report# 3903386 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 25, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135818-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB31-AQ 460-135818-1 Water 06/21/17 
CFMW-049a-GW 460-135818-3 Water 06/21/17 
CFMW-049-GW 460-135818-4 Water 06/21/17 
CFMW-050-GW 460-135818-5 Water 06/21/17 
CFMW-047-GW 460-135818-6 Water 06/21/17 
CFMW-031-GW 460-135818-7 Water 06/21/17 
CFMW-DU P 13-GW 460-135818-8 Water 06/21/17 
CFMW-043-GW 460-135818-9 Water 06/21/17 
CFMW-044-GW 460-135818-10 Water 06/21/17 
CFMW-059-GW 460-135818-11 Water 06/21/17 
CFMW-054-GW 460-135818-12 Water 06/21/17 
CFMW-049a-GWMS 460-135818-3MS Water 06/21/17 
CFMW-049a-GWMSD 460-135818-3MSD Water 06/21/17 
CFMW-049a-GWDUP 460-135818-3DUP Water 06/21/17 
CFMW-054-GWMS 460-135818-12MS Water 06/21/17 
CFMW-EB31-AQMS 460-135818-1 MS Water 06/21/17 
CFMW-EB31-AQMSD 460-135818-1 MSD Water 06/21/17 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\3903386_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, Dissolved Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide and Dissolved Total Cyanide by EPA Method 335.4 
Free Cyanide and Dissolved Free Cyanide by EPA SW 846 Method 9016 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorous by EPA SW 846 Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB31-AQ was identified as a field blank. No contaminants were found 
with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB31-AQ 06/21/17 Chloride 139 ug/L CFMW-049a-GW 
Nitrate/Nitrite as N 151 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-049a-GW Nitrate/Nitrite as N 619 ug/L 619J+ ug/L 

4 
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VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFMW-049a-GWMS/MSD Chloride 115 (90-11 0) 114(90-110) J+ (all detects) A 
(CFMW-049a-GW 
CFMW-049-GW 
CFMW-050-GW 
CFMW-031-GW 
CFMW-DUP13-GW 
CFMW-043-GW 
CFMW-044-GW) 

CFMW-049a-GWMS/MSD Fluoride 89 (90-110) 86 (90-110) J- (all detects) A 
(CFMW-049a-GW 
CFMW-049-GW 
CFMW-050-GW 
CFMW-031-GW 
CFMW-DUP13-GW 
CFMW-043-GW 
CFMW-044-GW) 

CFMW-049a-GWMS/MSD Orthophosphate as P 0 (90-11 0) 0 (90-11 0) R (all non-detects) A 
(CFMW-049a-GW 
CFMW-049-GW 
CFMW-050-GW 
CFMW-031-GW 
CFMW-DUP13-GW 
CFMW-043-GW 
CFMW-044-GW) 

CFMW-049a-GWMS/MSD Nitrate/Nitrite as N 87 (90-110) - J- (all detects) A 
(CFMW-049a-GW 
CFMW-049-GW 
CFMW-050-GW 
CFMW-04 7 -GW 
CFMW-031-GW 
CFMW-DUP13-GW 
CFMW-043-GW 
CFMW-044-GW 
CFMW-059-GW 
CFMW-054-GW) 

CFMW-045a-GWMS/MSD Sulfate 142 (90-110) 137 (90-11 0) J+ (all detects) A 
(CFMW-043-GW) 

Relative percent differences (RPD) were within QC limits. 

5 
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VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID RPD Difference 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-049a-GWDU P Total dissolved solids 10 (~5) - J (all detects) A 
(CFMW-049a-GW 
CFMW-049-GW 
CFMW-050-GW 
CFMW-047-GW 
CFMW-031-GW 
CFMW-DUP13-GW 
CFMW-043-GW 
CFMW-044-GW 
CFMW-059-GW 
CFMW-054-GW) 

VIII. Laboratory Control Samples/Standard Reference Material 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-031-GW and CFMW-DUP13-GW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFMW-031-GW CFMW-DUP13-GW RPD (Limits) Flag A orP 

Alkalinity 220000 ug/L 220000 ug/L 0 (~30) - -

Chloride 1470 ug/L 1710 ug/L 15 (~30) - -

Total cyanide 104 ug/L 103 ug/L 1 (~30) - -

Dissolved total cyanide 101 ug/L 100 ug/L 1 (~30) - -

Free cyanide 2.8 ug/L 3.5 ug/L 22 (~30) - -

Dissolved free cyanide 2.4 ug/L 3.1 ug/L 25 (~30) - -

Fluoride 2770 ug/L 2800 ug/L 1 (~30) - -

6 
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Concentration 

Analyte CFMW-031-GW CFMW-DUP13-GW RPD (Limits) Flag A orP 

Dissolved fluoride 2900 ug/L 2900 ug/L 0 ($30) - -

Hardness 152000 ug/L 158000 ug/L 4 ($30) - -

Nitrate/Nitrite as N 953 ug/L 1020 ug/L 7 ($30) - -

Sulfate 6530 ug/L 6570 ug/L 1 ($30) - -

Total dissolved solids 219 mg/L 232 mg/L 6 ($30) - -

Total suspended solids 1.3 mg/L 1.0U mg/L 26 ($30) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR and DUP RPD, data were qualified as estimated in ten samples. 

Due to equipment blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-135818-1 

I Sample I Anal~te I Flag I A or P I Reason 

CFMW-049a-GW Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-049-GW duplicate (%R) 
CFMW-050-GW 
CFMW-031-GW 
CFMW-DUP13-GW 
CFMW-043-GW 
CFMW-044-GW 

CFMW-049a-GW Fluoride J- (all detects) A Matrix spike/Matrix spike 
CFMW-049-GW duplicate (%R) 
CFMW-050-GW 
CFMW-031-GW 
CFMW-DUP13-GW 
CFMW-043-GW 
CFMW-044-GW 

CFMW-049a-GW Orthophosphate as P R (all non-detects) A Matrix spike/Matrix spike 
CFMW-049-GW duplicate (%R) 
CFMW-050-GW 
CFMW-031-GW 
CFMW-DUP13-GW 
CFMW-043-GW 
CFMW-044-GW 

CFMW-049a-GW Nitrate/Nitrite as N J- (all detects) A Matrix spike/Matrix spike 
CFMW-049-GW duplicate (%R) 
CFMW-050-GW 
CFMW-047-GW 
CFMW-031-GW 
CFMW-DUP13-GW 
CFMW-043-GW 
CFMW-044-GW 
CFMW-059-GW 
CFMW-054-GW 

CFMW-043-GW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

CFMW-049a-GW Total dissolved solids J (all detects) A Duplicate sample analysis 
CFMW-049-GW (RPD) 
CFMW-050-GW 
CFMW-047-GW 
CFMW-031-GW 
CFMW-DUP13-GW 
CFMW-043-GW 
CFMW-044-GW 
CFMW-059-GW 
CFMW-054-GW 

8 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-135818-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-135818-1 

Modified Final 
Sample Analyte Concentration AorP 

CFMW-049a-GW Nitrate/Nitrite as N 619J+ ug/L A 

9 
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LDC#: 3903386 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-135818-1 Level IV 
Laboratory: Test America. Inc. 

Date: 7- ~ 1--17 
Page:_lof2_ 

Reviewer: M~ 
2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Dissolved Fluoride. Sulfate 
(EPA Method 300.0). Total Cyanide (EPA Method 335.4). Dissolved Total Cyanide (EPA Method 335.4). Free Cyanide. 
Dissolved Free Cyanide (-EPA Metyhed ~~6.4~. Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

CWlM Free CyffA~;J..e "D;sso fvu I= v-ee. cy~a;'la"~e ( £PA Sw8'fb ,Nle--t"'o~ 9Dib) 
The samples listed beloW were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

'X' I n\/ ... r!:!ll nf rl!:!t!:l 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB31-AQ 

CFMW-049a-GW 

CFMW-049-GW 

CFMW-050-GW 

CFMW-047-GW 

CFMW-031-GW 

CFMW-DUP13-GW 

CFMW-043-GW 

CFMW-044-GW 

CFMW-059-GW 

CFMW-054-GW 

CFMW-049a-GWMS 

CFMW-049a-GWMSD 

CFMW-049a-GWDUP 

CFMW-054-GWMS 

I I Comments 

A 
A 
A 
A 

5W £13= 
., 

sw M S/ MS'f) ( s T)6': t(60 .. l3J;''I 89- l 'te,V ... 13;-7o t ... ( ) 
Sw t>UP l 
A LCS/LC5D/5RM 

5vJ 1):: {p-t-7 

A 
A 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

I, 

FB = Field blank EB = Equipment blank 

LabiD 

460-135818-1 

460-135818-3 

460-135818-4 

460-135818-5 

460-135818-6 

460-135818-7 

460-135818-8 

460-135818-9 

460-135818-1 0 

460-135818-11 

460-135818-12 

460-135818-3MS 

460-135818-3MS D 

460-135818-3DUP 

460-135818-12MS 

.1.. 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

Water 06/21/17 

) 
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LDC #: 3903386 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-135818-1 Level IV 
Laboratory: Test America. Inc. 

Date: 7- B 1- lc 
Page:l:_ofL 

Reviewer: MG-
2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Dissolved Fluoride. Sulfate 
(EPA Method 300.0). Total Cyanide (EPA Method 335.4). Dissolved Total Cyanide (EPA Method 335.4). Free Cyanide. 
Dissolved Free Cyanide (E!PJ\ Met';hoa dde.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

~ F~ee eN 1 t:>: ss. F.,..ee C .N ( ~0 \') 

Client ID LabiD Matrix Date 

~ 16 " ....... A nr '"''-AIO ........... '"" ,.,...... .... " ............ ll"ll>/'">-t'-<"'7 

'"'' ,. ~. r_V\.1" -.J-.JV ,._,- ''-' I'V'-' 

17 CfMW~ ~B"?>1- AQMS L(4,0-f ~~IS-1 M~ Wc.c.-tev fo/~1 /t1 

18 CfMW- EB?I- AQ I'V'SD 440-\~~816-\ M$1) WA-t~ fo/~l/\1 
19 P13w t 

20 fBvJ~ 

?1 PSw3 
Notes: ~13\N4 

L:\Roux Associates\Columbia Falls\39033B6W.wpd 2 



VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA MethodS'eeco~) 

Validation Area Yes No NA 

I. Technical holding times 

All technical holdingtimes were met. v 
Cooler temperature criteria was met. v' 
II. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? / 
Were all initial calibration correlation coefficients> 0.995? if' 

Were all initial and continuing calibration verification %Rs within the 90-110% QC ~ 
limits? 

Were titrant checks performed as required? (Level IV only) ./ 
Were balance checks performed as required? (Level IV only) ~ 
Ill. Blanks 

Was a method blank associated with every sample in this SDG? ~ 
Was there contamination in the method blanks? If yes, please see the Blanks v 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or V' 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ~ 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) =:: 20% for / 
waters and ~ 35% for soil samples? A control limit of~ CRDL(=:: 2X CRDL for soil) 
was used for samples that were =:: 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? V' 
Was an LCS analvzed oer extraction batch? v' 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation {PE) samples performed? ~ 

Were the performance evaluation (PE) samples within the acceptance limits? v' 

WETC-EPA_2010.wpd version 1.0 

Page:__l_of ~ 
Reviewer: ~-r 

2nd Reviewer: ~ 

Findings/Comments 



LDC#: 39 03?'Sb VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable v' to level IV validation? 

Were detection limits < RL? 
.; 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. ./ 
Target analytes were detected in the field duplicates. / 
X. Field blanks 

/ 

v 
Field blanks were identified in this SDG. 

Target analytes were detected in the field blanks. V' 

WETC-EPA_201 O.wpd version 1.0 

NA 

Page:_2.ot ~ 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC #: 39 0~ ~ '\3> lo VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_Lot_l_ 

Reviewer:~/ 
2nd reviewer:~ 

..... 1n M~triY I ea[amete[ I 
I "" pH TDS ~0/NO)(S'OJ{PO)@~ TKN TOC CR6

+ CIO~ 
~~ 1\ pH ~O/NO~~ TKN TOC CR6

+ CIO<~~~~J~) 
B-+CJ I I' )(7catx: \ S F~e~ 

pH TDS Cl F NO~ NO, SO<~ PO<~ ALK eN- NH~ TKN TOC CR6
+ CIO c.J c.tJ 

~c..~~l I~ pH TDS(CitFlNO/N~ALK~TKN roc CR6
+ CIO<~ (d.b9 ~:~ 

ta \ ,'?> pH TDS Cl F NO~ NO, SO<~ PO<~ ALK ;-N- NH~ rKN TOC CR6
+ CI04[!;~~~s:~e!_) 

IL.f pH~NO:-l NO,(SO)~cN- NH3 TKN roc CR6
+ CIO~(d}~ 

.11 It; t7 1~ II pH ros Cl F NO:-\ NO, SO<! P04 ALK {6N) NH3 TKN TOC CR6
+ CIO<~ 

pH ros Cl F NO::~ NO, S04 P04 ALK CN- NH~ TKN roc CR6
+ CIO<~ 

pH ros Cl F NO:-l NO, SO<~ P04 ALK CN· NH3 rKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO, SO<~ PO<! ALK CN· NH~ rKN roc CR6
+ Cl04 

pH TDS Cl F N03 NO, S04 P04 ALK eN· NH3 TKN TOC CR6
+ CIO<~ 

pH ros Cl F N03 NO, SO<~ P04 ALK CN· NH~ TKN TOC CR6
+ Cl04 

pH TDS Cl F NO:>. NO, SO<~ PO<! ALK eN· NH~ TKN TOC CR6
+ CIOA 

pH TDS Cl F NO:>. NO, SO<~ PO<~ ALK CN" NH:-l TKN TOC CR6
+ CIO<~ 

pH TDS Cl F N03 NO, SO<~ PO" ALK CN· NH3 rKN roc CR6
+ CIO<~ 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH~ TKN TOC CR6
+ CIO<~ 

pH ros Cl F NO:-l NO, SOli POll ALK eN- NH~ TKN roc CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK CN- NH3 TKN roc CR6
+ ClOd 

pH TDS Cl F NO:-l NO, SOli POll ALK CN- NH~ rKN TOC CR6
+ ClOd 

pH TDS Cl F NO:>. NO, S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO, SOli P04 ALK CN· NH::~ TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 rKN roc CR6
+ CI0.1 

pH TDS Cl F N03 NO, SO<~ PO<~ ALK eN- NH::~ TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO, S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, SO<! P04 ALK eN- NH3 rKN TOC CR6
+ CIO<! 

PH TDS Cl F N03 NO, S04 P04 ALK CN- NH3 TKN TOC CR6
+ CIOLI 

pH TDS Cl F N03 NO, SOli PO<~ ALK eN- NH~ TKN TOC CR6
+ CIO<! 

pH TDS Cl F NO~ NO, S04 POll ALK eN- NH3 rKN TOC CR6
+ CIO<~ 

ni-l Tn~ r.1 I= N() N() ~() P() AI K r.N· NH Tl<l\1 Tnr. r.R6+ r.1n 

Comments: ____________________________________ _ 

METHODS.6 



LDC #: 3903386 

METHOD: lnorganics, EPA Method See Cover 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Blank units:____y_glh__ Associated sample units:___!!9[1 
Sampling date: 6/21/17 Soil factor applied NA 
Field blank type: (circle one) Field Blank I Rinsate I Other: (EB) Associated Samples: 2 

Page:_l_of_L 

Reviewer: M& 
2nd Reviewer: ~ 

1 .; ~~a,l ~'~ "'t Blank ID Action Limit Sample Identification 

I. 'f i:~\·\J 1 I I 2 I I I I I I I I I I 
I N03~~02-N I ::: I :::: I 619J+ I I I I I I I I I I 
CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\39033B6a. wpd 



LDC#: ~<tD 3'3 Bb VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:_l_of_{ 

Reviewer: M 6 

METHOD: lnorganics, EPA Method see cove-r 
2nd Reviewer:~ 

P-lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Was a matrix spike analyzed for each matrix in this SDG? 

Y (ti)N!A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

0N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
~ELIVONLY: 
('L N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

----

MS MSD 
-it M~/M~ntn M!:!triY An!:!lvtP. 0/~ o/n. RPn ll imitc::\ ~ n. , .. , . 

I I~ /t~ WAtl..lf'" cr lfz; («to-ItO) ll'i («tO-l\o ~~l..{.b...,9 :r+h-t~/A (Gtl\ Je-t~) 
I F s~ { ) 8fo ( !,. ~-/UJ'/A I ole-t '- .. ,~' 

?0'1- f 0 ( ) 0 ( ...It_ U"-/R/A I t\JI N-1>.) 
~II NU3/NO~·N Si ( ' ~~~ ... \\ ::r- /u~/A ( od \ ole-t~) 

a Cfi"1W- Ol.f~~·&IJ C( I OJ~ ( ' ''3( ' V\OV\e No Gvet. L 
JV\5( MS"b F I l I ( ~~ \ ( .It J, 

50"{ lt.(d ( r;; ( ' s ~ + ~ts/A ( o<e-t) 

13 C FIIIJW-01~~- <i-W 504 I \ d- ( ;, ) ,,..., ( ' 11\o V'\e No ~ua.. t. 
MS/MSt> w 

--~--~-

Comments: ______________________________________________________________________________________________________________ __ 

MSD.6 
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LDC #: :,9033 8~ 

METHOD: lnorganics, Method t5ee Cove;.r 

VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~~~N=/A...:... Was a duplicate sample analyzed for each matrix in this SDG? 

Page:_Lof_(_ 

Reviewer: M<;--
2nd Reviewer: .a_ 

_,_.-~lA-=- Were all duplicate sample relative percent differences (RPD) ~ 20% for water and~ 35% for soil samples (~ 10% for Method 300.0)? If no, see qualification 
below. A control limit of ±CRDL (±2X CRDL for soil) was used for samples that were ~sx the CRDL, including when only one of the duplicate sample values 
were :s:5X the CRDL. If field blanks were used for laboratory duplicates, see overall assessment. 

.. & ~ - - --- - -- -·-. - ...... . ......... . ··- ---c.. --. --- -- .. -· .... ----·--·--·-· ..... -· .... _. ·--- ·-· . ---·--·-.. ·-··-· 

I ~ I Date 

I 
Du~~ate ID I w::~ I _;-~~ I 

R2D 'I iwits~ 

I 
Associated Sam·~les 

I .:fLU ;T/A 
a .. (_;~atc~ e,ts J 

I 

ro ~ t; ~--1)(} 

Commenffi: ________________________________________________________________________________________________________________ __ 

DUP.6 

. . : ~ . . . . : ·: :. :; -~:·; .. ~~ 



LDC#: 3903386 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (ug/L) 

Analyte 6 7 RPD (~30) 

Alkalinity 220000 220000 0 

Chloride 1470 1710 15 

. Total Cyanide 104 103 1 

Dissolved Total Cyanide 101 100 1 

Free Cyanide 2.8 3.5 22 

Dissolved Free Cyanide 2.4 3.1 25 

Fluoride 2770 2800 1 

Dissolved Fluoride 2900 2900 0 

Hardness 152000 158000 4 

Nitrate/Nitrite as N 953 1020 7 

Sulfate 6530 6570 1 

TDS (mg/L) 219 232 6 

TSS (mg/L) 1.3 1.0U 26 

Page:_Lof_f_ 
Reviewer: ~· 

2nd Reviewer: C 

Qualification 
(Parent only) 

V:\FIELD DUPLICATES\Field Duplicates\FD _inorganic\2017\3903386.WPD 



i: 

LDC #: '3CfO 3 3 'BG, VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method See Cove" 

The correlation coefficient (r) for the calibration of N H '?>, N was recalculated. Calibration date: b -as-\( 
An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Type of Analysis 

Initial calibration 

I 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found =concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

---- ---·· 

CoV\C. 
.... .. 

Av-e.tJl 
Analyte Standard 10 Found (units) True (units) ror%R 

Blank o.o (w-~ ,._, ~JC]07~ 

Standard 1 0 • \ ( ~ ) C,>'t\0~~"3 

Standard 2 o.; ( ) Lf 0t307S"G:t 

Standard 3 (.0 9?,3b~b'l 

_, 

( _} 
N\1~- N ,.o ( ) l ('f>OL(qc.f~ \{":; o. 499{:, 

Standard 4 

Standard 5 t.{.O ( ~ ) 3\..(0Lf\34)~ 

Standard 6 - -
- -Standard 7 

·~31 

t-l0 3jNDa-N ICV o. qa5 (mot ... j l.Do <~at~ qe 
F ..-'te 

().{~ '~ etJ CCVI ~7-93 (P~Iy 50.0 ~(a 

Tot~\ t;:; ~r; 

o .19'1 <W\ok.j o~ ~oo CW\d I~ 
c.J Tcv 

q( 

.... 

ror%R 

\[ = 0. 99CJ ;;t 

'}6 

CJb 

9'7 

Page:j_of_\_ 

Reviewer: M6 
2nd Reviewer: 0. 

Acceptable 
(Y/N) 

y 

'~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. __________________________________________________ _ 
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LDC#: 0<t0338~ 

METHOD: lnorganics, Method See cov~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R} for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_Lof_L 

Reviewer: MC:t 
2nd Reviewer: g____ 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-01 x 100 Where, 
(S+D)/2 

SampleiD Type of Analysis 

Laboratory control sample 

LCSSIZM 

J\ ?O Matrix spike sample 

~~ 

Duplicate sample 

11..{ 

S= 
D= 

Element 

A ll< 

PD~-p 

TSS 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
(units) (units) 

tb9 36C} f!-o 1~ /{,~ OD(J (,u~ /L-

(SSR-SR) 

0 ~~/~' 'J56o (:«o I~ 

l/b.O (~ rl-: l7h. t.t ~0 !._' 

I Becalc 11lated 

II 
eeeoa:ted 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

lO;) .. (o {OJ..(o '( 

0 0 

o.~ 0.~ 
,If 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0. 0% of the recalculated results. 
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LDC#: 3'to~3B~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method See covev-

Page:_J._ of_l_ 
Reviewer: M & 

2nd reviewer: ~ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~.:...:.......:.N..:.w/A~ Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for _#= __ r-I,__C_l ____________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 

y := WlX -t-b "3 ~ L-~ 3 = 9 t ~ '3 -r. '8 ·'l c x ) e 7 b ~ • -; ~ 
w~r<. 
wp: 91,-; 7. g~ 
b: 81fo1 ~" 
d.:\:: 

0. 1381 w. ~I(,.,. = X 

( ) - (o.I351~;Jit-) 1 o o o .£(<} I"""' j 138.7 Mif L-..\-~ -
l')C -

...... 

Reported Calculated 
ConcenY.ation Concenfation Acceptable 

# Sample 10 Analyte <P~ L-) cJAcl L..) (Y/N) 
.... .... y I \ Cl 13<7 (39 ,. ;l To+~\ crJ ;6.(o 5'6 .. (o 

' 3 IDS ~Of] (~~ Ia.) doe c~dt..J 

'1 L{ A\L< dd8000 &;J-8000 
~ t; J~ss. F a too d\00 

~ " NO~/NO;t..-N ~~~ q~~ 

'1 7 H CA.rtJ. V\e. ~~ f&;S ooo tz;;'S ooo 
8 8 Fv-ee CN tao td-0 
q , NH;- ,J 'd 19 DO 9 ( CJ ()0 
(0 tO NO~/NOt7- N l-1 Cf 5"0 Li~~o 

t ' II TSS 7'1.3 (~,k '1 <t. 3 (wt~f...' ~~ 

Note:_.....:W\--=.e.-_-t_~_o..::.....J..:..___Cf.,:__o_5_6_A_...:..I =-~ _N_ .. V_. _f;!....o_v_t:t_l_l_s_a_w-~p_l_e_s ______ ~---
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LDC Report# 39033C 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 18, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135884-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

TRIP BLANK 460-135884-2 Water 06/22/17 
CFMW-025b-GW 460-135884-8 Water 06/22/17 
CFMW-026-GW 460-135884-9 Water 06/22/17 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39033C1_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 15.0°/o for each 
individual compound and less than or equal to 30.0°/o for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2

) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/28/17 Dichlorodifluoromethane 26.6 All samples in SDG UJ (all non-detects) A 
Chloromethane 35.4 460-135884-1 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration °/oD, data were qualified as estimated in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Data Qualification Summary - SDG 460-135884-1 

I Sample I Compound I Flae I AorP I Reason 

TRIP BLANK · Dichlorodifluoromethane UJ (all non-detects) A Continuing calibration 
CFMW-025b-GW Chloromethane UJ (all non-detects) (%D) 
CFMW-026-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 460-135884-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-135884-1 

No Sample Data Qualified in this SDG 
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LDC #: 39033C1 VALIDATION COMPLETENESS WORKSHEET oate: 7 /;:;J; 
SDG #: 460-135884-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Page:_J_of_ 
Reviewer:_12 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-1 

! 
3 

4 

5 

6 

7 

R 

I ~alidatico Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duQiicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

TRIP BLANK 

CFMW-025b-GW 

CFMW-026-GW 

Notes· 

Me> 1.\~t~o- &..\4 ~ 4 b_; -
I 

I I Comments 

AlA 
6 . 

~~A "k P60 ~ ,~ J~o" r "Y teA~ 1{) -
~v.J 

v 

~ 
NO 110 
A 
tJ (1,~ 

A ~7 

N 
A 
A 
A 
A 
6 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

:::::: 1 

I 

D = Duplicate 
TB = Trip blank 

f 

EB = Equipment blank 

LabiD 

460-135884-2 

460-135884-8 

460-135884-9 

(,.;()/b. ~ 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

L:\Roux Associates\Columbia Falls\39033C 1 W.wpd 1 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? .,.,....-

Were all percent differences (%0) and relative response factors (RRF) within / 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ~ 
0.05? 

in this SOG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Level IV checklist_8260B_rev01.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be acce le. 

Level IV checklist_8260B_rev01.wpd 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
-·-- ~-

A. Chloromethane AA. T etrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1 . . Heptane 

D. Chloroethane DD. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1 ,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1,1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R 1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetratluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

I X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_VOA_Long list.wpd 



LDC #: 3 iO 3 3,c/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

~~~A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y(NIN/A VVt:lt: dll 70U i::IIIU 1"\1"\r~ Wlllllll Lilt: VC:IIIUC:ILIUII {.;lllt:lld Ul SLU 70U C:IIIU ~U.UO 1"\1"\r ( 

I I Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

1= 
~~~~IJ 

I 

UA/ 

I 

Jj 

I 

"Up.(t; 

I I 
A "3J s. t.J 

CONCAL.wpd 

Associated Sam_Q_Ies I 
A\) 

I 
~ 

Page:~ot__/ 
Reviewer:--=--FT...:....._ __ 

2nd Reviewer: Q.......__ 

Qualifications 

J-/tA:J/A t-J\? 
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LDC#: c37033C) 

METHOD: GCMS 8260 8 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~f_ / 

Reviewer: FT 

2nd Reviewer: Q 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

-- --- --

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 00 std) 

I CAL 6/27/2017 z 1.4635 

GCMS12 c 0.3881 

cc 1.4627 

JJJ 1.3075 

Where: 

Recalculated 

(RRF 20/100 std) 

1.4635 

0.3881 

1.4627 

1.3075 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

- -- ---------

Reported Reca leu Ia ted Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5007 1.5007 3.5 

0.3539 0.3539 6.4 

1.5003 1.5003 9.0 

1.3811 1.3811 9.0 

Recalculated 

%RSD 

3.5 

6.4 

9.0 

9.0 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

062717 12 
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LDC#: c.3~o~ a G/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1 _of_1_ 

Reviewer: FT 
2nd Reviewer: 0-- ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 
Cx =Concentration of compound, 

Calibration 
# Standard ID Date Compound (Reference internal Standard) 

1 uN ~~~6\r7 =1::- (1st internal standard) 

Pl\l c. (2nd internal standard} 

c. c.. (3rd internal standard) 

Jjj (4th internal 

2 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

{4th internal standard) 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal -" 

4 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

(initial) CCC) ... ' CCC) 

\.S\?b1 
...... ~· .!_ -J I \.4 ~) v·r-r~a ? 

0 ·t»S"3~ 0 ·.2 4 (., "?> O·J.-'1l1~ 
l' 9:>0_3 I· l-1..-0 \.)...~0 

\· 38 \' I· J;s-7 l· Kl 

Reported Recalculated 
%0 %0 

-tt; .. ~ L\· {4 L.\·L. 
,~:~ J(p·3 
1~.1 l 6.7 
Cf·D ~-J 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC #: ..3 703.3c J VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

--~.:__-

2nd reviewer: c./ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Sample ID: -1!:.-v 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
S2iked Found Reported Recalculated Difference 

Dibromofluoromethane .QJ. 0 ~".s- q<l\ ot9 0 
1 ,2-Dichloroethane-d4 .. ~.~.( '\?;> q-; 
Toluene-dB ~cJ.( ~-1 ~~ 
Bromofluorobenzene II c;;v . ' \04 IO~ 

' j 

I ID Sample : 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 
.Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I 10 ampe : 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 



LDC #: ..6~0 3 3 G) 

METHOD: GC/MS VOA (EPA Method 82608)" 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: C:Z 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

LCS ID: ~ J..tf.t,O 

Compound 

t.t-4 (o to} lP ~ 

Spike 
AddWf 

( ~lt... ) 
\ 

LCS I LCSD 

1, 1-Dichloroethene 2.(). 0 -~~ 

Trichloroethene 

Benzene 

Toluene 

Chlorobenzene ~~~ _JI 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

Spiked Sample 
Concentt;ation 

<"~-'u 
\. 

LCS LCSD 

11-·D ~k 

\ 1· \ 

\1·~ 

D_·~ 

\~- -l- v 

I 1 cs - II 1 csn II 1 cso csn I 
I Percent Recovery II Percent Recovery II RPD I 
~ -Reported I Recalc. II -~~orted -~ Recalc. II Reported I Recalculated I 

~s Sf~ 

~~ gt, 

&l.P f((p 

90 ;a 
~\ oq 

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~ 

JHOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N N/A Were all reported results recalculated and verified for all level IV samples? 
't N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AHJsHDF} Example: 
(A;s)(RRF)(V0)(%S) 

~y :$ v 
~ = Area of the characteristic ion (EICP) for the Sample 1.0. I 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone. = ~ 1 ~ 2 LP ) ( 70 • 0 2 Is = Amount of internal standard added in nanograms 
(ng) 

( ' Lf 2 ~s-~ )(\. Sb ~l{; ) RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

(), t3\,{_0 )L 
Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

-

RECALC.WPD 
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Laboratory: 

LDC Report# 39033C2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 18, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135884-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-025b-GW 460-135884-8 Water 06/22/17 
CFMW-026-GW 460-135884-9 Water 06/22/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 20.0%>. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0o/o for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

06/25/17 Hexachlorocyclopentadiene 32.0 CFMW-025b-GW UJ (all non-detects) A 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

4 
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The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/29/17 2,2'-0xybis(1-chloropropane) 32.6 CFMW-026-GW UJ (all non-detects) A 
(06: 17) 2-Nitroaniline 25.4 UJ (all non-detects) 

Acenaphthene 22.4 UJ (all non-detects) 
4-Nitrophenol 22.2 UJ (all non-detects) 
4-Nitroaniline 26.0 UJ (all non-detects) 

06/29/17 lndeno(1,2,3-cd)pyrene 24.5 CFMW-026-GW NA -
(06:17) Dibenzo(a,h)anthracene 28.0 

Benzo(g, h,i)perylene 22.8 

06/28/17 2,6-Dinitrotoluene 23.6 CFMW-025b-GW NA -
(08:11) 3-Nitroaniline 33.7 

4-Nitroaniline 27.4 

06/28/17 Benzaldehyde 21.8 CFMW-025b-GW UJ (all non-detects) A 
(08:35) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

5 
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X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration o/oD, data were qualified as estimated in two 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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I 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-135884-1 

Sample I Compound I Flaa I A orP 

CFMW-025b-GW Hexachlorocyclopentadiene UJ (all non-detects) A 

CFMW-026-GW 2,2'-0xybis(1-chloropropane) UJ (all non-detects) A 
2-Nitroaniline UJ (all non-detects) 
Acenaphthene UJ (all non-detects) 
4-Nitrophenol UJ (all non-detects) 
4-Nitroaniline UJ (all non-detects) 

CFMW-025b-GW Benzaldehyde UJ (all non-detects) A 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration 
verification (%D) 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-135884-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-135884-1 

No Sample Data Qualified in this SDG 
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LDC #: 39033C2a 

SDG #: 460-135884-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 1/!J/1? 
Page:_Lof_/ 

Reviewer: f2 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-1 -2 

3 

4 

5 

6 

7 

R 

I ~alidatioo A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-025b-GW 

CFMW-026-GW 

Notes· 

I I 
A-lb 

fi J 

A ~I,AJ f){c 

~v.J 

6.. 

N 
~ 
w a,.,~ 

A \.C/7 

N 
A 
A 
/).._ 

A 

A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\39033C2aW.wpd 1 

Commeots 

~..!;-)0} r" 

D = Duplicate 
TB = Trip blank 
EB = Equipment blan~ 

LabiD 

460-135884-8 

460-135884-9 

tG.v' 6. 3D 

C.VV .= z.O 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/22/17 

Water 06/22/17 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 82700 

Was a labo blank associated with eve in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com worksheet. 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
rP~n~l,>~r::.is? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_827DD_rev01.wpd 

Page:_i_of_~ 
Reviewer: F7 

2nd Reviewer: ~ 



LDC #: ']? 40 ?~0~ VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ 

Was a MS/MSD an les of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be 

Level IV Checklist_8270D_rev01.wpd 
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Reviewer: {:2 
2nd Reviewer: ~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
-------- -----

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B 1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1 ,3-Dichlorobenzene DD. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. N-Nitrosomorpholine 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G 1. 2-Acetylaminofluorene 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd)pyrene JJJJ. Acetophenone J 1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o' ,o"-Triethylphosphorothioate 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1 A-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1 ,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R 1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene U UU. Benzo(b )thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1 ,2,4,5-Tetrachlorobenzene V1. 1 A-phenylenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww .. 2-Picoline W1. Methapyrilene 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X 1. Pentachloroethane 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1.3,3'-Dimethylbenzidine 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1.o-Toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC#: 39b3~~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Y tN iJIA . . . .. "'- ......... -··- - .. -·-·. -· ·--· ._.. -· --- , -- . 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated SampJes 

~ ,,~ 1 \1 lc.,V "f.. ~1--.0 l 
\1\0\ 

I 

-

ICVsvoa. wpd 

/ / Page: __ of __ 

Reviewer: FT 
2nd Reviewer: -a 

Qualifications 

j"*/t.A.~/-A N\:? 



LDC #: ~ jb 3 2;, C ,2q__ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

A ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" 
Y N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
Y /A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y N/A Were all %0 and RRFs within the validation criteria of ~20 %0 and ~0.05 RRF ? 

Date Standard ID Compound 
Finding %0 

(Limit: ~20.0%) 
Finding RRF 
(Limit: ~0.05) Associated Samples 

·; / 
Page: __ of __ 

Reviewer: FT 
2nd Reviewer:___::C~~....-

Qualifications 

c...c..v \-\ 
j 

~\-?> 

d 'f.J... 
HI? otW:(- L\£\I.'Z-oj7 _\~~/A R tj) 

~ ~_ilo j+ dJ.fi I A 
~ ~_cl.e j-/\Aj !A 
~(:t "'l-1-~ 

- XI ;t-:::J-.o 
-- e-er '2..'- • 1 -
... fff ~.ci l/ ~ 

- I (p l"' 1 f7 I c.cN 
: I"~ '7 

1-\ 
f,PJ 
~~ 

~)... t, 

;LS.~ 
""} ... :~.--.. ~ 

~ ~2- .l -I \or\~ /.A . ___j tl t? 
/ 

-- "'.I ..,__);,")/ 
-- &~ ~(o.O ~ 
-
_± .jJ ~ ~-~ .liolX /A 
+ ~\(\( ~B.O 

-+ Lt. L zz.e I/ '~ 

-t ~(11\/ f~ ;t._3."' I I \\:t l1i~/A NO 
+ '23-1 
1' ee- :L1· J,l Jl 

L~L\.... 21. ~ J· V..-1/A NV 
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LDC#: 2j_0?3C.c:l9_ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ 
Page: __ of __ / 

Reviewer: .. 

2nd Reviewer: c::;. 

METHOD: GCMS 82700 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 1 00 * (S/X) 

Calibration 

# Standard ID Date Compound 

I CAL 6/16/2017 A 

GCMS4 s 
DO 

uu 
DOD 

Ill 

Where: 

Reported Recalculated 

(RRF10 std) (RRF10 std) 

1.6281 1.6281 

1.0198 1.0198 

1.7846 1.7846 

1.0105 1.0105 

1.1289 1.1289 

1.0451 1.0451 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6550 1.6550 2.1 

0.9965 0.9965 13.5 

1.7490 1.7490 9.4 

1.0306 1.0306 14.2 

1.1369 1.1369 4.2 

1.0127 1.0127 6.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

2.1 

13.5 

9.4 

14.2 

4.2 

6.2 

: 

i 

I 



LDC #: 3 ~o 3 3 C!.-aq_ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ ~f ~ 
Reviewer: FT 

2nd Reviewer: C... 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/25/2017 A 

GCMS6 s 
DD 

uu 
DOD 

Ill 

Reported 

(RRF10 std) 

1.8332 

1.0092 

1.6831 

0.9349 

0.9290 

1.1785 

Where: 

--

Recalculated 

(RRF10 std) 

1.8332 

1.0092 

1.6831 

0.9349 

0.9290 

1.1785 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.8390 1.8390 3.5 

0.9151 0.9151 7.3 

1.6210 1.6210 3.8 

0.9013 0.9013 4.8 

0.9673 0.9673 6.2 

1.0842 1.0842 7.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Reca leu Ia ted 

%RSD 

3.5 

7.3 

3.8 

4.8 

6.2 

7.2 



LDC #: 37o 3 3 C!.. ;> ot- VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: ____EI 
2nd Reviewer: .Q.. .........__ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(C;s)/(A;s)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, A1s = Area of associated internal standard 
Cx =Concentration of compound, C1s =Concentration of internal standard 

I Reported I Recalculated 

Standard 10 Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC} ~CC) 

1 U\l hf-z-9\'7 A (1st IS) \.(oSStJ ,.~~, l·lo~1 
CO(o \ l s (2nd IS) o~~9~S }. \\(.p l· \Lk 

pj? (3rd IS) 1-1~90 ).105 J·\oS"' 
tAU (4111 IS) 1. o-;o{Q ).09/ ). CF1/ 
pOQ (5111 IS) l . \ ~"~ \·Ol~ l· o?ft:J 
:r.:r..1 (6111 IS) 1· 01~7 \·tJoO t~oo 

2 e..Lv t, /)1(; lo A (1st IS) \"'i3>90 L.£1~ 1-~13 
o S\) ~ (2nd IS) 0-9\S" I 0 _.tj39 t::J o-439V 

\?Q (3rd IS) 1·~10 l·~i9 1·~14 
tAll\ (4111 IS) o.~OI3 1).4 ?'4-4 o.Gt?# 
p~.O (5111 IS) 0 .9lo1-3 0."\~4' 0.44c::r) 
_I_I.I _{_6111 rm_ I· o84Y' \· \ ~Q \· \~0 

3 (1si~ IS) 

(2nd IS) 

(3rd IS) 

(4111 IS) 

(5111 IS) 

(6111 IS) 

II Reported I Recalculated I 
II 

%0 
I 

%0 II 
1 . J 1-J 
1~·0 )7--·0 

~~·4 ~J-·4 

"~ ~·4 
£'# 3 ~? 
j.;v 1·~ 
1- ~ 1,~ 
~~& 7-•C:, 
,~ ·l 14 .l 
3·/ ·3.7 
l-9 \-i 
A.:v ~-2---

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_--=-F..!..T :/'-
2nd reviewer: G~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I ID ampe 

Surrogate 
Spiked 

Nitrobenzene-d5 10.0 
2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol ,lJ 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

I ID Sampe : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4, 6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Sample ID : 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

Co·12 L,1 
1-0g 10 
~-~o '1) 
,.?J(, "~ 
J.\. \S"" q:v 
1\·0 jpJ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

ft,1 C) 

10 
't5 
a..~ 
~~ 

nO 'I/ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3 ~ 0 "'; ~ c .) ~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _£I 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSDsamples: l~? 4(eQ- L.\1:\-~207 

Compound 
~-=-~-~ 

t:~~~~ ............. "~"' .. ...:......._.__.--:2·~ 

Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methvlohenol 

Acenaohthene 

Pentachlorophenol 

Pyrene 

)P.O 

Spike 
Addcld 

\...---) 

Spike 
Concentrch;on 

( lA.~ ll(' 

I 1 cs I[ . 1 csn II~ -- ' cs11 csn I 
I Percent Recovery II_ Perc~nt Recovery II RPD I 

:;\ ? 
e~ t.J 
<gLJ 

'1 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: (}.-<: 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

/v J, .., A Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A_)(L)(V.)(DF)(2. 0) Example: 
(As)(RRF)(Vo)(Vi)(%5) 

lC,..t~ '1~0- Lit-! ~2.07 ~ 
A,. = Area of the characteristic ion (EICP) for the Sample J.D. 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 

(2.- )(ioov) internal standard 

\(o:ttfli (st. a) Is = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or ~? t\£,'-f ( 1-~!>JO) C~) grams (g). 

VI = Volume of extract injected in microliters (ul) = 

vt = Volume of the concentrated extract in microliters (ul) 

tA.'<r1v Df = Dilution Factor. 2~~~ 
%5 = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 39033C4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 25, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135884-1 

Laboratory Sam pie Collection 
Sample Identification Identification Matrix Date 

CFMW-EB32-AQ 460-135884-1 Water 06/22/17 
CFMW-056-GW 460-135884-5 Water 06/22/17 
CFMW-056a-GW 460-135884-6 Water 06/22/17 
CFMW-025a-GW 460-135884-7 Water 06/22/17 
CFMW-025b-GW 460-135884-8 Water 06/22/17 
CFMW-026-GW 460-135884-9 Water 06/22/17 
CFMW-056b-GW 460-135884-10 Water 06/22/17 
CFMW-056-GWF 460-135884-5F Water 06/22/17 
CFMW-056a-GWF 460-135884-6F Water 06/22/17 
CFMW-025a-GWF 460-135884-7F Water 06/22/17 
CFMW-025b-GWF 460-135884-8F Water 06/22/17 
CFMW-026-GWF 460-135884-9F Water 06/22/17 
CFMW-056b-GWF 460-135884-1 OF Water 06/22/17 
CFMW-026-GWMS 460-135884-9MS Water 06/22/17 
CFMW-026-GWDUP 460-135884-9DU P Water 06/22/17 
CFMW-056-GWFMS 460-135884-5FMS Water 06/22/17 
CFMW-056-GWFDUP 460-135884-5FDUP Water 06/22/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(

0/oRSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB32-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB32-AQ 06/22/17 Calcium 368 ug/L No associated samples in 
Sodium 700 ug/L this SDG 
Zinc 22.7 ug/L 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-056-GWFMS, no data were qualified for Barium, Calcium, Magnesium, and 
Sodium percent recoveries outside the QC limits since the parent sample results were 
greater than 4X the spike concentration. 

4 
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VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (0/oD) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-135884-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-135884-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-135884-1 

No Sample Data Qualified in this SDG 
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LDC #: 39033C4a 

SDG #: 460-135884-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 7- 9t- 1"1 
Page:_t_of~ 

Reviewer: M.& 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

llalidatico Area I I 
Sample receipt/Technical holding times A 
ICP/MS Tune A 
Instrument Calibration A 
ICP Interference Check Sample (ICS) Analysis A 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()\/o:>r~ll nf n~t~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A 
sw £.13:1 

A M.5 

A pup 

A 51::>! 

A ~c5 

1\J 
A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

9 

Samples appended with F were analyze d as dissolved. 

Client ID 

1 l CFMW-EB32-AQ 

2 ( CFMW-056-GW 

3 \ CFMW-056a-GW 

4 l CFMW-025a-GW 

5 ' CFMW-025b-GW 

6 I CFMW-026-GW 

7 ' CFMW-056b-GW 

8 ~ CFMW-056-GWF 

9~ CFMW-056a-GWF 

10~ CFMW-025a-GWF 

11 ~ CFMW-025b-GWF 

12, CFMW-026-GWF 

13 ~ CFMW-056b-GWF 

14 \ CFMW-026-GWMS 

15 l CFMW-026-GWDUP 

L:\Roux Associates\Columbia Falls\39033C4aW.wpd 

Ccmmeots 

(1+ (6 : Ba, Ctt, M~, r.J~- Lf1<-) 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135884-1 

460-135884-5 

460-135884-6 

460-135884-7 

460-135884-8 

460-135884-9 

460-135884-1 0 

460-135884-5F 

460-135884-6F 

460-135884-7F 

460-135884-8F 

460-135884-9F 

460-135884-1 OF 

460-135884-9MS 

460-135884-9DUP 

v 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

I 



LDC #: 39033C4a 
SDG #: 460-135884-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020N7470A) 

Client ID LabiD 

16 d. CFMW-056-GWFMS 460-135884-5FMS 

17 a CFMW-056-GWFDUP 460-135884-5FDUP 

18 

19 

20 

21 l Pf?>w\ 
?? d- Pf>vJ~ 

Matrix 

Water 

Water 

Date:7 ... ~~- l '1 
Page:_l_of_L 

Reviewer: MG ,_ 
2nd Reviewer: (;,;/' 

Date 

06/22/17 

06/22/17 

Notes: ______________________________________________________________________________ _ 
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LDC #: '3~0 3~ C L( a VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA sw 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. v' 
Cooler temperature criteria was met. / 
II. ICPIMS Tune 

Were all isotop_es in the tuning solution mass resolution within 0.1 amu? v 
Were %RSD of isotopes in the tuning solution ~5%? ./ 
Ill. Calibration 

Were all instruments calibrated daih', each set-up time? V' 
Were the proper number of standards used? v 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- v' 120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? ~ 
IV. Blanks 

Was a method blank associated with every sample in this SDG? ~ 
Was there contamination in the method blanks? If yes, please see the Blanks / validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this / SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 

/ waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratorycontrol samples 

Was an LCS anaylzed for this SDG? ~ 

Was an LCS analvzedJ)er extraction batch? v 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) v within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page:_l_of_2 
Reviewer: /'A& 

2nd Reviewer: ~ 

Findings/Comments 



LDC #: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) v of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> 50X the MDL v ll_ICP)/> 1 OOX the MDUICP/MS)? 

Were all percent differences (%0s) < 10%? v' 
Was there evidence of negative interference? If yes, professional judgement will be ~ used to_g_ualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. ~ 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. v 

MET -SW _2014.wpd version 1.0 

NA 

/ 

.; 

Page:_lot~ 
Reviewer: MG-

2nd Reviewer:~ 

Findings/Comments 



LDC #: ?'l o ?>3 C 4 <:t VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_Lot_l_ 
Reviewer: M. G-

2nd reviewer:~ 

All circled elements are applicable to each sample. 

s~mnla 10 M~triY Taraet A ........... ~ List (TAL\ 

1~13 w ~AI, Sb, As, Sa, Be Cd Ca, Cr Co Cu, Fe 1-'b, Mq Mn Ha Ni K Se, Aq, Na, Tl, V, Zr)) Mo, 8, Si, CN·, 

~c ;LLl~ I AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn~Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

J /b, \1 i AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn)Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, A_g_, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, eu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A_g_, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, eu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

An ... Ju.,.l.,. MP.thnrl 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

ICP-MS w ~. Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, M~ Hg(I\Ji, K, Se, Ag, Na, Tl, V, ZnJMo, B, Si, eN·, 

!r,J=AA AI !=:h A~ R:::~ RA r.rl r.:::~ r.r r.n r.11 !='10> Ph fi.Jin 1\lln l-In Ni K !=:A An N::~ Tl \1 7n 1\lln R !=:i r.N· 

Comments: (Mercury by CVAA if performed) 

ELEMENTS.4 



LDC #: 39033C4a 

METHOD: Trace Metals (EPA SW846 6020A/7470A) 

~ Were field blanks identified in this SDG? 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

~ Were target analytes detected in the field blanks? 

Blank units:___!!9Lh_ Associated sample units:___!!9L_L 
Sampling date: 6/22/17 Soil factor applied NA 

1-1e1a lllanK tvpe: (circle one) t-1e1a tslanK 1 Kmsate 1 umer: {t:tsJ AssocJatea ~amp1es: none 

Analyte Blank ID Sample Identification 
;;r· ··.· 

1 Action No Qual's. ·:.1[.~.: :, ; ·:~1: . . ~:· Level 

Ca 368 3680 

Na 700 7000 

Zn 22.7 227 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

I 

. 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\39033C4ab. wpd 
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Reviewer: MG 
2nd Reviewer: a.___ 



LDC #: 3<=tO-; '3C Lf ~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

,q.'3Ql 

rev 
tL(rt 

Icv 

13'1) 
CCV 

te)?"1 

cc. \/ 

Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc••lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 5e L/O.YCJO 40.0 /0 ( 
CVAA (Initial calibration) H<} Li-9d-d;2. 5.00 98 

\1 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) Ct..t ~Cf. -;~~ 50.0 £}9 
CVAA (Continuing calibration) H~ ~-'83/} i?.oo 'l7 
GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eeeod:ed 

%R 

I 0 ( 

<1~ 

CJ9 

CC7 

I 

Page:_l_ot_t_ 

Reviewer: MG 
2nd Reviewer: 0----

Acceptable 
(Y/N) 

'( 

,~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

• 
CALCLC.4SW 



LDC #: 3<9 0 3 ':; C L{ do\ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_l_of_l_ 

Reviewer: ~Go-
2nd Reviewer: Q 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D! x 1 00 
(S+0)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

-- ----------------------

Sample 10 

t '" L{ 
l.CSAB 

I 

1'3~0 

l.-C.S 
l''3"3~ 

fb 
t'3'39/l~~5' 

. l{ 

1138/\ 'b'i ~ 

8 

Where, I = Initial Sample Result (mg/L} 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5} 

Found IS /I True I 0 I SOR (units) 
Type of Analysis Element (units) 

ICP interference check 'Zvt /03. I 0:0'1'-) /00 f«~/l-) 
Laboratory control sample 13e 5. oq<l (~/._) ZS.oo (."3/L 
Matrix spike (SSR-SR) (#~!. ) (Mal~) 56 S.t;Lf<6 '- tO .. o 

Duplicate 13a t 36. a (#~/L) l ?.>9. '5' (M~I~) 
ICP serial dilution M'} ,,cr o ;j r~t\.--) I tBii ~ 3 ~~/L.) 

I eecalc111ated I 
I %R/ RPO 1%0 I 

/03 

I o d.. 

gt;; 

~ 

d.-~ 

--

... -' 

Acceptable 
%R/RP0/%0 (Y/N) 

10'3 y 
l 0 ;;2. 

I 

g;-

3 
J.~ w 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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LDC #: '? Gf 0 3? C 4 a. VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_j_of_l_ 
Reviewer: MG .c 

2nd reviewer: C:Z 

~ease see qualifications below for all questio.ns answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for ___ #-__ -1_, __ C_..r ________ were recalculated and verified using the following 
equation: 

Concentration = 

RD = 
FV 
ln. Vol. 
Oil 

# 

I 
~ 

3 
L/ 
~ 

" 7 
8 
'1 
(0 

II 
l?.. 
13 

(RD)(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume {ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

I 
? 
3 
'{ 

~ 
(o 

7 
s 
'1 
(0 

I I 

\:.2 
13 

Recalculation: 

(,. o37 ,«~ IL.. )( o. o~o L..) ( d-) 

0.050 L-

Reported 

Analyte 
Concen"ation 

(,fA~ l...) 
.., 

Cv- oL' 
As 0.74 
f'b (. ( 

v '5.7 
~ 9~l 
Ba. a; 'l 
Na. 9SIO 

rv\V\ ~t.t.B 
CSe r. d.. 
A\ ~3.0 

Fe ld;o 
Ca. ~9000 

Mq 17rooo 
0 

Calculated 
Concen~ation Acceptable 

(Aq '-) (YIN) 

u~.o7 '(' 
0 .. 11.{ 

f,O( 

5'· lt 
4S l 
d-7 ~ 
Cje to 

d4.f. s 
(.d.?-
~3,0 

1-a-5o 
5,000 

17~00 v 

Note: __ vn~e,_-t_h_a_cJ __ ...,_4_7_D_A_•_s _N_D __ ..{'_tJ.r_a_t l_s_a_....,.~f_(_e.._s ____________ _ 
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LDC Report# 39033C6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 25, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135884-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB32-AQ 460-135884-1 Water 06/22/17 
CFMW-056-GW 460-135884-5 Water 06/22/17 
CFMW-056a-GW 460-135884-6 Water 06/22/17 
CFMW-025a-GW 460-135884-7 Water 06/22/17 
CFMW-025b-GW 460-135884-8 Water 06/22/17 
CFMW-026-GW 460-135884-9 Water 06/22/17 
CFMW-056b-GW 460-135884-1 0 Water 06/22/17 
CFMW-EB32-AQMS 460-135884-1 MS Water 06/22/17 
CFMW-EB32-AQMSD 460-135884-1 MSD Water 06/22/17 
CFMW-056a-GWMS 460-135884-6MS Water 06/22/17 
CFMW-056a-GWMSD 460-135884-6MSD Water 06/22/17 
CFMW-025b-GWMS 460-135884-8MS Water 06/22/17 
CFMW-025b-GWMSD 460-135884-8MSD Water 06/22/17 
CFMW-056b-GWMS 460-135884-1 OMS Water 06/22/17 
CFMW-056b-GWMSD 460-135884-1 OMSD Water 06/22/17 
CFMW-056b-GWDUP 460-135884-10DUP Water 06/22/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, Dissolved Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide and Dissolved Total Cyanide by EPA Method 335.4 
Free Cyanide and Dissolved Free Cyanide by EPA SW 846 Method 9016 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorous by EPA SW 846 Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presehce of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB32-AQ was identified as a field blank. No contaminants were found 
with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB32-AQ 06/22/17 Chloride 186 ug/L No associated samples in 
Sulfate 2540 ug/L this SDG 
Alkalinity 5690 ug/L 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFMW-056b-GWMS/MSD Chloride 124 (90-110) 124 (90-11 0) J+ (all detects) A 
(CFMW-056-GW Sulfate 161 (90-110) 162 (90-11 0) J+ (all detects) 
CFMW-056a-GW 
CFMW-025a-GW 
CFMW-025b-GW 
CFMW-026-GW) 

4 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A or P 

CFMW-056b-GWMS/MSD Orthophosphate as P 73 (90-11 0) 72 (90-11 0) UJ (all non-detects) A 
(CFMW-056-GW 
CFMW-056a-GW 
CFMW-025a-GW 
CFMW-025b-GW 
CFMW-026-GW) 

CFMW-049a-GWMS/MSD Nitrate/Nitrite as N 87 (90-110) - J- (all detects) A 
(CFMW-056-GW UJ (all non-detects) 
CFMW-056a-GW 
CFMW-025a-GW 
CFMW-025b-GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Material 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR, data were qualified as estimated in six samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-135884-1 

I Sample I Anal~te I Flag I A or P I Reason 

CFMW-056-GW Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-056a-GW Sulfate J+ (all detects) duplicate (%R) 
CFMW-025a-GW 
CFMW-025b-GW 
CFMW-026-GW 
CFMW-056b-GW 

CFMW-056-GW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFMW-056a-GW duplicate (%R) 
CFMW-025a-GW 
CFMW-025b-GW 
CFMW-026-GW 
CFMW-056b-GW 

CFMW-056-GW Nitrate/Nitrite as N J- (all detects) A Matrix spike/Matrix spike 
CFMW-056a-GW UJ (all non-detects) duplicate (%R) 
CFMW-025a-GW 
CFMW-025b-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-135884-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-135884-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 39033C6 VALIDATION COMPLETENESS WORKSHEET Date: 7- ~ 'f-Ie 
Page:_( of CJ.. SDG #: 460-135884-1 Level IV 

Laboratory: Test America. Inc. Reviewer: MG 
2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity (SM2320B). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Dissolved Fluoride. Sulfate 
(EPA Method 300.0). Total Cyanide (EPA Method 335.4). Dissolved Total Cyanide (EPA Method 335.4). Free Cyanide. 
Dissolved Free Cyanide (EPA MetyAeeJ 335.4"). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

9n~ Free Cyo..~:d.e 
1 
'Di~so/v~ F.,-ee Cyo.~•'h ( £PA SW8t.l6 Mut-toeJ <=!016) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioo A[ea 

I. Sample receipUTechnical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

XL {)\/o:>r,;:oll nf rl,;:,t,;:, 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFMW-EB32-AQ 

CFMW-056-GW 

CFMW-056a-GW 

CFMW-025a-GW 

CFMW-025b-GW 

CFMW-026-GW 

CFMW-056b-GW 

CFMW-EB32-AQMS 

CFMW-EB32-AQMSD 

CFMW-056a-GWMS 

CFMW-056a-GWMSD 

CFMW-025b-GWMS 

CFMW-025b-GWMSD 

CFMW-056b-GWMS 

CFMW-056b-GWMSD 

I I Commeots 

A 
A 
A 
A 

svJ £6:: I 
<?w MS/MS]) soG: L{hQ ... l3S8 I 8-) '{bOw l3~q8~-l) 

A DVr ~ ) 

A L-tS/ L.C.9!> I~ R.M 

N 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135884-1 

460-135884-5 

460-135884-6 

460-135884-7 

460-135884-8 

460-135884-9 

460-135884-1 0 

460-135884-1 MS 

460-135884-1 MSD 

460-135884-6MS 

460-135884-6MSD 

460-135884-8MS 

460-135884-8MSD 

460-135884-1 OMS 

460-135884-1 OMSD 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

Water 06/22/17 

L:\Roux Associates\Columbia Falls\39033C6W.wpd 1 
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LDC #: 39033C6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-135884-1 Level IV 
Laboratory: Test America. Inc. 

Date: 7- dL/-17 
Page:~of ~ 

Reviewer: ~ 
2nd Reviewer:~· 

METHOD: (Analyte) Alkalinity (SM2320B). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Dissolved Fluoride. Sulfate 
(EPA Method 300.0). Total Cyanide (EPA Method 335.4). Dissolved Total Cyanide (EPA Method 335.4). Free Cyanide. 
D. I d F C .d (EPA U ~ A 9 ~69 ~) H d (SM2340C) N"t ·t /N"t ·t N (EPA M th d 353 2) Orth h h t P ISSOVe ree yam e H"'. e 1' e I ar ness I 1 n e 1 n e- e 0 I 012 os12 a e-
(EPA SW846 Method 9056A) TDS (SM2540C) TSS (SM2540D) 

ttnt{1 Free eN 1),' SS'. f:.,..ee CN (~Dila) 

Client 10 LabiD Matrix Date 

16 CFMW-056b-GWDUP 460-135884-1 ODUP Water 06/22/17 

17 

18 

19 

20 PavJ l 
1?1 fBW'J.. 
Notes: ______________________________________ _ 

L:\Roux Associates\Columbia Falls\39033C6W.wpd 2 



LDC#: VALIDATION FINDINGS CHECKLIST 

M th d e 0 : lnorganics ( E PA Metho ) 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. v' 
Cooler temperature criteria was met. ./ 
II. Calibration 

Were all instruments calibrated daily, each set-up time? ./ 
Were the proper number of standards used? ./ 
Were all initial calibration correlation coefficients> 0.995? / 
Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (level IV only) V' 
Were balance checks performed as required? {Level IV only) / 
Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks ./ validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this / SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R} and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 

/ waters and ~ 35% for soil samples? A control limit of~ CRDL(~ 2X CRDL for soil) 
was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? v' 

Was an LCS analvzed oer extraction batch? \/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD} ~ 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) sam(:>les performed? v 
Were the performance evaluation (PE) samples within the acceptance limits? ~ 

WETC-EPA_2010.wpd version 1.0 

Page:j_of ;;l 
Reviewer: MC:r 

2nd Reviewer~ 

Findings/Comments 



LDC #:_;_~_D_'3_~_C_G, VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable v' to level IV validation? 

Were detection limits < RL? / 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ./ 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. v' 
Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. ../ 

WETC-EPA_201 O.wpd version 1.0 

NA 

V' 

Page:_2ot :J. 
Reviewer: M&-

2nd Reviewer:~ 

Findings/Comments 



LDC #: 3C)0'3'3c ~ VALIDATION FINDINGS WORKSHEET Page: .l_ot__( __ 
Reviewer~~ . 

2nd reviewer: ~ 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

- · tn M~triY I ea[amete[ I 
I w pH TD8 {Cjl'ifN"o/NO~ TKN TOC CR6

+ CIO,~ 
'd.-:,( ~ ~®t> ){~~-~-(1~a·~~ pH O/NO S04 PO ALK eN- NH TKN TOC CR6

+ CIO o.~ F -r ss c.~ 

?,(o )cr:~eex!;s. F'~e~ 
pH TD8 Cl F NO., NO, S04. P04 ALK eN- NH~ TKN TOC CR6

+ CIO c N cJJ 
ac.. ~.CJ. 

pH TD8 Cl F NO~ NO, S04 P04 ALK@NH~ TKN TOC CR6
+ Cl04 t~. I '3 

ID, I\ A(F""~V PH TD8 Cl F N03 N02 S04 P04 ALK eN- NH3 TKN TOC CR6
+ C104 c N 

II IL.f~l~ ' pH TD8~NO~ N07~ALK CN- NH~ TKN TOC CR6
+ CI04 

pH TD8 Cl F NO~ NO? SOd POd ALK CN· NH~ TKN TOC CR6
+ CI04 

pH TD8 Cl F NO~ NO, S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO? SO;! P04 ALK eN- NH3 TKN TOC CR6+ CI04 

pH TDS Cl F NO::~ NO, S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO, SOd P04 ALK eN- NH~ TKN TOG CR6
+ ClOd 

pH TDS Cl F NO~ N02 S04 P04 ALK eN- NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO, SOd P04 ALK CN- NH3 TKN TOG CR6
+ CIOLI 

pH TDS Cl F NO~ NO, SOd P04 ALK eN- NH~ TKN TOG CR6
+ CIOLI 

pH TDS Cl F NO~ NO, SOd P04 ALK CN· NH3 TKN TOG CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO, S04 P04 ALK eN- NH3 TKN TOC CR6+ C104 

pH TDS Cl F NO~ N02 804 P04 ALK eN- NH3 TKN TOG CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TD8 Cl F N03 NO, S04 P04 ALK eN- NH, TKN TOC CR6
+ CIO;! 

pH TD8 Cl F N03 NO, S04 P04 ALK CN- NH3 TKN TOC CR6
+ CIO;! 

pH TDS Cl F N03 NO, 804 P04 ALK CN· NH~ TKN TOC CR6
+ CIO;! 

pH TDS Cl F NO::~ NO, S04 P04 ALK eN- NH::~ TKN TOC CR6
+ CIO;! 

pH TDS Cl F NO<~ NO, S04 P04 ALK eN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK eN- NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO, S04 POd ALK CN· NH~ TKN TOG CR6
+ ClOd 

pH TDS Cl F NO<~ NO, SO;! POLl ALK eN- NH<~ TKN TOG CR6
+ CI04 

pH TDS Cl F N03 N02 S04 P04 ALK eN- NH<~ TKN TOC CR6
+ CI04 

nH TnS r.r ~ N() N() S() P() AI K r.N- NH TK'N Tnr. r.R6+ r.1n 

Comments: ____________________________________ _ 

METHODS.6 



LDC#: 39033C6 VALIDATION FINDINGS WORKSHEET 
Field Blanks 

METHOD: lnorganics, EPA Method See Cover 
Blank units:_JJ_Q[L Associated sample units:_JJ_Q[L 
Sampling date: 6/22/17 Soil factor applied NA 
_______________ -.. ,-e: (circle o -, - .insate I C _ _ - -- - ~ - ---- -- - -- - - -- -- ----.-

Analyte Blank ID Action Limit Sample Identification 

I I 1 I I No Qual's. I I I I I I I 
Cl 186 1860 

S04 2540 25400 

Alk 5690 56900 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\39033C6a. wpd 
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Page:_Lof_l_ 
Reviewer: M&' 

2nd Reviewer: c; 
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LDC#: '3~033C~ 

METHOD: lnorganics, EPA Method See CoVell"' 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Pease see qualifications below for all questions answered ''Nu. Not applicable questions are identified as "N/A". 
Y N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:_l_of_\_ 
Reviewer: MG-

2nd Reviewer: C>--: 

Y N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

@N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
LEVEL IV ONLY: 
~ N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSO 
it 1n M,.triv An~lvt"' 0/_M ot_n QPn II irnitc.\ " n, _., .. , . 

' 1'1/«4) w~+e.r Cl ld'-1 (<to-no) I c1 '-I ( ~0-\\0' 6f'(l'Z..-{, J'-+ tAe-ts I A ( a II de1 s ) 
\ SDL( ,~, ( ) lbd I t ~ ( .], ) 
Jr l'Oc.t- f' 1"3 ( ) 7~ ~ ' ~ :r-luJ'/A (a.ll r-J.o._} 

') CFMw'-Dfi9o.· GW .N03jl'loa-N 87 i ' ) 3,---=-t 5 .J-/u"J'(A ( olef . .l- N.D.) 
I MS( IV\S~ ,I, 
I - -'- _...._. --- --

Comments: __________________________________________________________________________________________________________________ __ 
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LDC #: 390-; ?,C <, VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method S' e.e CoVe~ 

The correlation coefficient ( r) for the calibration of lotc::t I C N was recalculated. Calibration date: 6 - 9 'l- J l 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each anatyte in the ICV or CCV source 

.... 
CoV\C. A~te.t;t 

Analyte Standard 10 Found (units) True (units) ror%R 

Blank o.ooo W)ak. o~O'tb"?J 

Standard 1 o.oto i ) 0 .. 'i"tO 

o.od! ( ' t. ~Lf 
lo+AI 

Standard 2 j 

0.050 ' '. r;-r Standard 3 I ) 
'{:f), ~<J«=t~<O 

Cl\J Standard 4 0. too ) '{. B 6 
Standard 5 0. ()OO ( ) '} .. ~£.{ 

Standard 6 0.400 ( ~~ ) IB.(o 

Standard 7 - -
l'{ '(~ 

0 ,'f1 I (vnd /L) c~a'0 ND3 jNo,- N CC\1 
(.00 '11 

IS"?Jl) 

~~!._) (\N\d '~-: NH3- N CCV l.C)C, J.OO 98 
Fi"ee. 

1..(9.19 ~'d/y 5'o.o ~at~-) 100 CN CCv'( 

.... 

ror%R 

'~"=o.'l9491 

97 

CJS 

100 

Page:_J_of_L 

Reviewer: M Gs 
2nd Reviewer: ~ 

Acceptable 
(YIN) 

y 

't 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. __________________________________________________ _ 

CALCLC.6 
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LDC#: 3~033C~ 

METHOD: lnorganics, Method See Co Ve.\1'" 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_Lot l 
Reviewer: M& 

2nd Reviewer: Q..-....., 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

SampleiD 

1-CS 

e 

Ito 

Where, 

Type of Analysis 

Laboratory control sample 

Matrix spike sample 

Duplicate sample 

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True/ D 
(units) 

N\-\ 3 .. N lO~ <t ~a~t..~ 1000 ~gh_; 

-rot4f 
(SSR-SR) 

(!A~ ,,;y JDO (tA~/._~ 1 a eo 
C.I\J 

Cl 3050 C,l~). ~'}it.( fP.0/L~ 

I eecaiCIIIated 

II 
eeecu:ted 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

I 01 /07 y' 

93 93 

~ ~ 
I !I 
i 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC #: 3~ 0 3 3 C. G, VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method 5ee Covev--

Page:_Lot_L_ 
Reviewer: M& 

2nd reviewer: (;Z 

Pease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for _......:tf::~I+-_S __ O'i-=------------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 
y-:: Wl,c.+b 

w herL 
W\ = 1; 070. CJ~ 
h: - 'i l 9&{3.75" 

&t: t.:: l,c 

Recalculation: 

I t4 '3 ( 3 ,:;- = 7 3 0 (0. 9 .,( X) - '-l I q 'f 3. 7 ~ 
~ .. 5''ll ~, (,_ =X 

+IAe-~ ( I ) ( I ) - :;t; L( I PI~ I ~ • /5t.f ' ""'a '- )'() 00 AJ """..} - L-

Reported Calculated 
Acceptable 

# Sample ID Analyte 
Concen"ation 

(,41 <) L.) c~~~i~n (YIN) 

I I so~ d- 5 L(o d-'51.{-0 y 

;;2. ' N\-\"3-N l15"fo l'5(o 

; :, T<5S 73 .. 3 (m~JL.' 73.3 t~~~~ 

!"( Lf Ha..v-J. ness f}J..f:OODO d-40000 

t; t)' T"DS I 9 'i ( Wl'A f._' lq '1 evna IL-

fo " f\10"3/t-JO,.-N fb7 lfoi 

-r -r An< 8155000 d-5~000 ·~ 
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LDC Report# 3903301 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 18, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135989-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

TRIP BLANK 460-135989-2 Water 06/23/17 
CFMW-044b-GW 460-135989-4 Water 06/23/17 
CFMW-064-GW 460-135989-6 Water 06/23/17 
CFMW-DUP14-GW 460-135989-7 Water 06/23/17 
CFMW-061-GW 460-135989-8 Water 06/23/17 
CFMW-012-GW 460-135989-9 Water 06/23/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSP) were less than or equal to 15.0°/o for each 
individual compound and less than or equal to 30.0°/o for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2

) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

06/28/17 Dichlorodifluoromethane 26.6 TRIP BLANK UJ (all non-detects) A 
Chloromethane 35.4 CFMW-DUP14-GW UJ (all non-detects) 

CFMW-061-GW 

4 
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Associated 
Date Compound %D Samples Flag AorP 

06/29/17 Dichlorodifluoromethane 30.4 CFMW-044b-GW UJ (all non-detects) A 
Chloromethane 30.2 CFMW-064-GW UJ (all non-detects) 
Bromomethane 23.5 CFMW-012-GW UJ (all non-detects) 
Carbon disulfide 20.2 UJ (all non-detects) 
1,2-Dichloroethane 21.1 UJ (all non-detects) 
1,1,2,2-Tetrachloroethane 20.8 UJ (all non-detects) 
1,2-Dibromo-3-chloropropane 24.2 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Analysis Associated 
Blank ID Date Compound Concentration Samples 

MB 460-446592 06/29/17 Acetone 7.40 ug/L CFMW-044b-GW 
CFMW-064-GW 
CFMW-012-GW 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

5 
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X. Field Duplicates 

Samples CFMW-064-GW and CFMW-DUP14-GW were identified as field duplicates. 
No results were detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in six samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-135989-1 

I Sample I Compound I Flag I A or P 

TRIP BLANK Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-DUP14-GW Chloromethane UJ (all non-detects) 
CFMW-061-GW 

CFMW-044b-GW Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-064-GW Chloromethane UJ (all non-detects) 
CFMW-012-GW Bromomethane UJ (all non-detects) 

Carbon disulfide UJ (all non-detects) 
1 ,2-Dichloroethane UJ (all non-detects) 
1,1 ,2,2-Tetrachloroethane UJ (all non-detects) 
1 ,2-Dibromo-3-chloropropane UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Continuing calibration 
(%0) 

Volatiles - Laboratory Blank Data Qualification Summary - SDG 460-135989-1 

No Sample Data Qualified in this SDG 

Columbia Falls Alumi·num Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-135989-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 3903301 

SDG #: 460-135989-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: 7/tJ/17 
Page:_( of_L 

Reviewer:___f!!.j_ _ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiac A[ea 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/leV 

IV. Continuing calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surro_g_ate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 

1}_ 
2 ~ 
3 1 
4 I - 1 5 

6 l 
7 

8 

lo 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

TRIP BLANK 

CFMW-044b-GW 

CFMW-064-GW 

CFMW-DUP14-GW 

CFMW-061-GW 

CFMW-012-GW 

Notes: 

0 
t? 

I I Cam meets 

AtA 
A 

AtA 0 /o ~\) ~ \~ /~o, (')- \Q.,v t:.. w 
,w I , 

c..-uJ .P .,:{) 

..svJ 

t40 1~ - l -
~ 
N C/~ 

A ~\0 
tJt? 0 :: ? • ...J 

~ 
A. 
A 

A 
A 

NO= No compounds detected 
R = Rinsate 
FB = Field blank 

II 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135989-2 

460-135989-4 

460-135989-6 

460-135989-7 

460-135989-8 

460-135989-9 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

II 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 82608 

is? 

Were all percent relative standard deviations (%RSO) and relative response factors 
within method criteria for all CCCs and SPCCs? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
criteria of> 0.990? 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) _:: 
0.05? 

in this SOG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com ess worksheet. 

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a 

Level IV checklist_8260B_rev01.wpd 

Page:_1_of~ 
Reviewer: r 7 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I 

les of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Level IV checklist_8260B_rev01.wpd 

Page: ,_of~ 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
- -------

A Chloromethane AA. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. 8romomethane 88. 1,1 ,2,2-Tetrachloroethane 888. 4-Chlorotoluene 8BBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1 . .. Heptane 

D. Chloroethane DO. Chlorobenzene ODD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 A-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1 , 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropa~e MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-M ethyl pentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q 1. 2,2-Dimethylpentane 

R. cis-1, 3-Dichloropropene RR. Dibromomethane RRR: m,p-Xylenes RRRR. Ethyl acetate R 1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane 81. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1, 1 ,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene WW. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1, 4-Dichloro-2-butene Y1. 

[ Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list.wpd 



LDC#: 3iO ~~/:J/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

:¥:ij ~iA 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y(N/N/A vvere au "lou ana 1"'\1"'\t'S wnmn me vauaar1on cmena or :S;LU v/oU ana ~u.u::> KKt- -t 

Finding %0 Finding RRF 
# Date Standard ID Com_I~ound (Limit: <20.0%) (Limit: >0.05) 

- bl~lL1 e.vJ .JJ "Up .(t; 

..... lot\/ A 3JS. '-/ 

1- b Jt,q} ,..., 0-tVJ Jj .3'0· 4 
I 

A ?10· 2-- oCt,?> I 

- _B_ ·~:?>-£ 

- ~ 1.0·2--

~ \-.. 6tl·, 
- -61? 'UJ~ <6 

- MM J.j ·~ 

CONCAL.wpd 

Page:~ot_/ 
Reviewer:--=--FT,!__ __ 

2nd Reviewer: 0 ~ 

Associated Samples Qualifications 

** \, a.J, ~ J-/~/A tJ\? 
~ N\~ •·Ho0-41 b_iL,;'' ~ 

'2-, .~ fo_j l _,1\AJ/A NJ? 
M ~ 4~o-. 44"'S'" ~ 

I 

,v ,I) 



LDC#: 3 ~0~3 ,{)) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Blanks 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Was a method blank associated with every sample in this SDG? 
Y N/A Was a method blank analyzed at least once every 12 hours for each matrix and concentration? 
Y N N/A Was there contaminCJtion in the method blanks? If yes, please see the qualifications below. 
lank analysis dat~: (p f?--q \\7 

--··-· -···--· ... . ·----· ·-- ... ,. -· 
\J' 

b 

Compound II Blank ID II Sample Identification 

I f 
IIM~.;;-4~b~~~ I I I I I 

Blank analysis date: __ _ 
Cone. units· Associated Samples· 

/ / 
Page: __ of __ 

Reviewer:---=-F-.:..T_=-_ 
2nd Reviewer: ~ 

D 

I 

I Compound II Blank ID I[ Sample Identification I 

All results were qualified using the criteria stated below except those circled. 

Note: Common contaminants such as Methylene chloride, Acetone, 2-Butanone, Carbon disulfide and TICs that were detected in samples within ten times the associated method blank concentration were 
qualified as not detected, "U". Other contaminants within five times the method blank concentration were also qualified as not detected, "U". 

BLANKS2.wpd 



I[) 
LDC#: c3i033~) 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

. / / 
Page: __ of __ / 

Reviewer: FT 

2nd Reviewer: C 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 00 std) 

I CAL 6/27/2017 z 1.4635 

GCMS12 c 0.3881 

cc 1.4627 

JJJ 1.3075 

Where: 

-------·--

Recalculated 

(RRF 20/1 00 std) 

1.4635 

0.3881 

1.4627 

1.3075 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

----

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5007 1.5007 3.5 

0.3539 0.3539 6.4 

1.5003 1.5003 9.0 

1.3811 1.3811 9.0 

Recalculated 

%RSD 

3.5 

6.4 

9.0 

9.0 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

06271712 



LDC#: 

[) 
c.31o?> a~/ VALIDATION FINDINGS WORKSHEET 

Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1 _of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(C,c) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 
Cx =Concentration of compound, 

--~--------------

Calibration 
# Standard ID Date Comoound (Reference internal Standard) 

1 u,N ~f?--Sh/ :c- (1st internal standard) 

Pt\l c. (2nd internal standard) 

c. c.. (3rd internal standard) 

Jj~ f4th internal -" 

2 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 
I 

(4th internal standard) 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th intP.rn::~l -" 

4 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

A1s = Area of associated internal standard 
C1s = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

Cinitiall CCC). - ' CCC) 

\-S\?b1 -~·2. 71 
\.'-\ 3>) V·l'-110 ? 

0 ·~S".3~ 0·.2.4~"?> o.~~"'?J 
l. s;oo_3 J. 2-1..-0 \.~l-0 

\. :,8 \' I· ?.-S'"7 (. ~~ 

Reported Recalculated 
%0 %0 

-if;,~ _L\.{d J-\.L, 
'kJ ;~ J (4.3 

1~.1 l 81 
9·D 9,J 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCAL 41S.WPD 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

s I ID ampie 

Surrogate 
Spiked 

Dibromofluoromethane t;Y). v 
1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene ' 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ampe 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF = Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

4q.<(; 1o0 
~1~~ qlJ 
~1·'0 9lP 
9'-~ \OL 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

lOO 0 
"l~ 

"111 
tOY 'V 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



D 

LDC #: ..3~0 3 3 G_) VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: .Q.. 

METHOD: GC/MS VOA (EPA Method 82608). 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS 10: i.e..b 1-\JPO - t.\-4 {o t.J (g ~ 

~-- 1 cs II 1 csn II r cs11 csn I 
( ) I Percent Recovery II Percent Recovery II RPD ~~ 

LCS LCSD LCS LCSD I Reported I Recalc. II Reported I Recalc_._ _ _li_Be~orted t Recalculated I 
1, 1-Dichloroethene 2.(). 0 "'" 11-·0 'tJfk- ~c; 51~ 

Trichloroethene \ 1· \ £{, it, 

Benzene \1·~ &ft, f({g 

Toluene ll·~ "}0 ;a 
Chlorobenzene Jl II tx.-z- _\II ~l '1}_ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~ 

E HOD: GC/MS VOA (EPA SW 846 Method 82608) 
/-!..-P-!..!N!..!./A..!.. Were all reported results recalculated and verified for all level IV samples? 

Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A}(I.}(DF) Example: 
(A;.)(RRF)(V0)(%S) 

44 b1"'~ e!_G 
Ax = Area of the characteristic ion (EICP) for the Sample I.D. \...~ '+t,O 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard c~.o) I. = Amount of internal standard added in nanograms Cone. = l~t9=tu 
(ng) ? 4'?9-=t;- (\·~O?J) 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml} = \1-/ "ca-/ L or grams (g). 

Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

-

RECALC.WPD 



LDC Report# 39033D2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: July 18, 2017 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135989-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-044b-GW 460-135989-4 Water 06/23/17 
CFMW-064-GW 460-135989-6 Water 06/23/17 
CFMW-DUP14-GW 460-135989-7 Water 06/23/17 
CFMW-061-GW 460-135989-8 Water 06/23/17 
CFMW-012-GW 460-135989-9 Water 06/23/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

. A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

06/25/17 Hexachlorocyclopentadiene 32.0 CFMW-064-GW UJ (all non-detects) A 
CFMW-012-GW 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

4 
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The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

06/29/17 2 12
1-0xybis(1-chloropropane) 32.6 CFMW-044b-GW UJ (all non-detects) A 

(06:17) 2-Nitroaniline 25.4 CFMW-DUP14-GW UJ (all non-detects) 
Acenaphthene 22.4 CFMW-061-GW UJ (all non-detects) 
4-Nitrophenol 22.2 UJ (all non-detects) 
4-Nitroaniline 26.0 UJ (all non-detects) 

06/29/17 lndeno(1~2~3-cd)pyrene 24.5 CFMW-044b-GW NA -
(06:17) Dibenzo(a~h)anthracene 28.0 CFMW-DUP14-GW 

Benzo(g I hI i)perylene 22.8 CFMW-061-GW 

06/28/17 2 ~6-Din itrotoluene 23.6 CFMW-064-GW NA -
(08: 11) 3-Nitroaniline 33.7 CFMW-012-GW 

4-Nitroaniline 27.4 

06/28/17 Benzaldehyde 21.8 CFMW-064-GW UJ (all non-detects) A 
(08:35) CFMW-012-GW 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

5 
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X. Field Duplicates 

Samples CFMW-064-GW and CFMW-DUP14-GW were identified as field duplicates. 
No results were detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration °/oD, data were qualified as estimated in five 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

6 
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I 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-135989-1 

Sample I Compound I Flag I A or P 

CFMW-064-GW Hexachlorocyclopentadiene UJ (all non-detects) A 
CFMW-012-GW 

CFMW-044b-GW 2,2'-0xybis(1-chloropropane) UJ (all non-detects) A 
CFMW-OUP14-GW 2-Nitroaniline UJ (all non-detects) 
CFMW-061-GW Acenaphthene UJ (all non-detects) 

4-Nitrophenol UJ (all non-detects) 
4-Nitroaniline UJ (all non-detects) 

CFMW-064-GW Benzaldehyde UJ (all non-detects) A 
CFMW-012-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration 
verification (%0) 

Continuing calibration 
(%0) 

Continuing calibration 
(%0) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-135989-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-135989-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 39033D2a 
SDG #: 460-135989-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date:..J.id/;1 
Page:__Lof_L 

Reviewer: _____r:]_ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

Q 

I ~alidatiao A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate s_pikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-044b-GW 

CFMW-064-GW () 

CFMW-DUP14-GW p 
CFMW-061-GW 

CFMW-012-GW 

Notes: 

111~ II 

I I Comments 

A.tA 
A 

1\/_sv.J oJo ~l? !::- 2-U ( y I' eN ..=. ~0 
!!>vJ C.(/t/ ~"k.) 

~ 
N 
~ 
N (!.,~ 

A ~ 

N~ \? ;:: ,.., ? 

1\ 

~ 

A 
A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

II 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135989-4 

460-135989-6 

460-135989-7 

460-135989-8 

460-135989-9 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

II 

L:\Roux Associates\Columbia Falls\3903302aW.wpd 1 
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LDC#: VALIDATION FINDINGS CHECKLIST 

EPA SW 846 Method 827 

Were all percent relative standard deviations (%RSD) ,:s 20% and relative response 
factors within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
acc:eptance criteria of> 0.990? 

Was a blank associated with in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com worksheet. 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
rA~In:::!I\Jc:.is? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 

Page: _Lot_~ 
Reviewer: f:7 

2nd Reviewer: '~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a MS/MSD an 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be le. 

Level IV Checklist_8270D_rev01.wpd 

Page: .,.,of "'2-" 

Reviewer: t: 
2nd Reviewer: (}.:Z 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
-- ---

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C 1. N-Nitrosomethylethylamine 

D. 1 ,3-Dichlorobenzene DD. Acenaphthylene DDD. Chrysene DDDD. cis/trans-Decalin D1. N-Nitrosomorpholine 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

! G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 A-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2A-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o' ,o"-Triethylphosphorothioate 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1 A-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1 ,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2A-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R 1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1 MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU .. 2,3A,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1 ,2,4,5-Tetrachlorobenzene V1. 1 A-phenylenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW. Benzo(e)pyrene wwww .. 2-Picoline W1. Methapyrilene 

[ X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X 1. Pentachloroethane 
I 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1.3,3'-Dimethylbenzidine 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1.o-Toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC#: 

J) 

3~03~~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
- - .... ,. 
y ~.iJ/A ---- ~-- --- -------·· ---- _ _., .. ~_.._,. __________ _., -- --- ·-- . 

Finding %0 
# Date Standard ID Compound {Limit: <20.0%) Associated Samples 

~ t,J1);" l\1 }C.,V ~ ~1--.0 ~ s-
f1l0\ 

-, 
I 

ICVsvoa. wpd 

/ 7 Page: __ of __ 

Reviewer: ~ 
2nd Reviewer: = 

Qualifications 

j .. I Vc. 1 I-A. N\? 



·o 
LDC#: ~jb3~_~,Zq_ VALIDATION FINDINGS WORKSHEET 

Continuing Calibration 

·; / 
Page: __ of __ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd Reviewer: .h: 

(Y I"N N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
1.. YM N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

Y ~ /N/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

- lof-2~\r1 a,c..v " ~\-:? H~ &1t.Dta- 44-t.o~o _]_ 1--JJAj/A M_ tJ 
- l1 ?J 7 .j d 'f.l-- ~ 

) 

+ ~ ~_ilo j+ dJJv LA 
- .&e. :2-~.e -1 -1"".) /A 

1--- C:-4 C:t "'1.-1· G, 
- .:r I ;t"::J-. o 
- ~er ~~.1 

- Ff f ?'(.~ .t; ,v 

- (pI~ 111 c.t!J\1 l-\ 11 ;2.. (, ~ ~ ~ \, ;, ~ 1 -I "'-j /A il'f \? 
- b~\i f.,~ .,:2S.~ / 

- ~ (.:l ..,..,.. .. t.J 
- ii -,");,"J/ 

- &et' ~c;--~ 0 ~ 

t ..lJ~ 3#-~ .li~ /A 
+ \<\<.\( ~_8.0 
-+ ll L z l .. 0 1/ :1_ 

..f ~~~ah1 -~t!AI e~ ~:;.l.tJ ~~1? j -'r~/p_ NO 
+ ~e: Ll F f ?J 3 .. / 
1' ee- :t 1·4 ,~ ~~ I 

I 

- &:>/'L8 1\! ~ L \.. L \.... 21 .fJ ~ L ~ J-14.1LA N v 

CONCAL.wpd 



LDC #: ~ 703 :3 i)~" 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / Page: __ of __ 

Reviewer: .. 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (S/X) 

Calibration 

# Standard ID Date Compound 

I CAL 6/16/2017 A 

GCMS4 s 
DD 

uu 
ODD 

Ill 

Reported 

(RRF1 0 std) 

1.6281 

1.0198 

1.7846 

1.0105 

1.1289 

1.0451 

Where: 

Recalculated 

(RRF10 std) 

1.6281 

1.0198 

1.7846 

1.0105 

1.1289 

1.0451 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRF s 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6550 1.6550 2.1 

0.9965 0.9965 13.5 

1.7490 1.7490 9.4 

1.0306 1.0306 14.2 

1.1369 1.1369 4.2 

1.0127 1.0127 6.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

2.1 

13.5 

9.4 

14.2 

4.2 

6.2 

I 



I 

I 

LDC#: 3?0:33 prJ~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ___ J'of ~ 
Reviewer: FT 

2nd Reviewer: Q 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (S/X) 

--·---------

Calibration 

# Standard ID Date Compound 

I CAL 6/25/2017 A 

GCMS6 s 
DD 

uu 
DOD 

Ill 

Reported 

(RRF10 std) 

1.8332 

1.0092 

1.6831 

0.9349 

0.9290 

1.1785 

Where: 

Recalculated 

(RRF10 std) 

1.8332 

1.0092 

1.6831 

0.9349 

0.9290 

1.1785 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.8390 1.8390 3.5 

0.9151 0.9151 7.3 

1.6210 1.6210 3.8 

0.9013 0.9013 4.8 

0.9673 0.9673 6.2 

1.0842 1.0842 7.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

3.5 

7.3 

3.8 

4.8 

6.2 

7.2 



v 
LOC#: 37o33 ~ ol~ VALIDATION FINDINGS WORKSHEET 

Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer: CA-=--

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(C,s)/(A,s)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, A1s = Area of associated internal standard 
Cx = Concentration of compound, C~s = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC} {CC) 

1 C-<!J.J h('Z-9 \ rJ A (1st IS) l-<cSSO ,.Cp-;{ l·l<J~1 
(pfo \1 s (2nd IS) O·~Of"'S" 1· \\lQ l·_U~ 

pp (3rd IS) 1·1&-t~O J.tos 1·\oq' 
tAlA (4th IS) 1·0"30((, ).09( ) . r::PIJ 
DOl? (5th IS) \ . \ ~"9 \. oli.Q l-o7Lt; 
:r.:r..J. (6th IS) 1·01)..7 \·t:JoO \~oo 

2 e...c:v "/Pl> to A l1st IS) 1~'i~90 1.£1~ 1-~13 
0 8\) D-9~1 ' o.~?l=tV ~ (2nd IS) 0 .Ot '3 9 tj 

RQ (3rd IS) 1·~10 l·f>49 l-~;'1 
IAV\ (4th IS) o.,ot~ 1().~ ~'-l-4 o.Gf~# 
PP.O (5th IS) 0 -4lo1-3 o.,~~ \ 0.44t:t) 
I I .I (6th IS_} f. o84l/ \· \ ~0 \ ·-\~D 

3 11ti IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

(6th IS) 

II Reported I Recalculated I 
II 

%0 
I 

%0 
I 

t . ) J· 1 
'~ .() j?--·0 
~-p.t.} ~;,-=!_ 

(,·4 G,.f 
§',3 £:2 
J·Y J.y--
J--~ J,_:;, 
,,f..t, -z.C, 
r'-t · I 14 ·\ 
3·J ·3.7 
1-9 \. i 
L\-_.y 4·2.-c--_ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #:_3_9_o_-a_o p). '- VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

s I ID ample 

Surrogate 
S_piked 

Nitrobenzene-d5 to·O 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4, 6-Tribromophenol ,[/ 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ampie : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

h.9~ b, 
i·Slll ~~ 
~.ql ~9 

\.~1-- rtt 
?J:2- \ ~2.--

1·1'-\ 
,, 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

(p9 v 
~~ 
g~ 

l'i .;,... 
11 ,j 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



'/ 
LDC #: :3~o-; ~~.)~ VALIDATION FINDINGS WORKSHEET 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~~? 4(eO- 4t.\.L:,20 / 
-----

Compound 

~ ~~"-~---~:II] 
Phenol II "']JJ•V 

N-Nitroso-di-n-propylamine 

I 1 4-Chloro-3-methylphenol 

Acenaphthene 

Pentachloroehenol 

II Pyrene S().Q 

I tv,.... 

I I 
I .L 

Spike 
ConcentrchioiJ 

( l.(~ l 1.(" 

II '74·~ NA 

I 
{p(p.~ 

4-?:J ./ 

13-l 

II ..,,.~ 

I 1 cs II . 1 csn II 1 cs11 csn I 
[ _ ~ercent Rec()\jery I[ ___ ~~rcenL~E!~ve_ry II RPD I 

~\ 13> 
e~ lti 
~LJ 

~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 
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LDC #: 37 a~~~ 2~ VALIDATION FINDINGS WORKSHEET 

Sample Calculation Verification 
Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: k' 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

/v ). utA Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = CAWJN.l<DFlC2.0) Example: 
(As)(RRF)(V0 )(Vi)(%S) 

Ax = Area of the characteristic ion (EICP) for the Sample I.D. LC....,~ '1~0- 4'-l ~2.07 ~ 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 

(~ J(joou) internal standard 

l(o:f!flj (Sf.O J Is = Amount of internal standard added in nanografr!S (ng) Cone.= 

Vo = Volume or weight of sample extract in milliliters (ml) or ~? l'£>'+ ( 1-~~<JO) C:2SD) grams (g). 

v, = Volume of extract injected in microliters (ul) = 

Vt = Volume of the concentrated extract in microliters (ul) 

IA.d- ) v Df = Dilution Factor. 2~~~ 
%S = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 39033D4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 25, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135989-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB33-AQ 460-135989-1 Water 06/23/17 
CFMW-044a-GW 460-135989-3 Water 06/23/17 
CFMW-044b-GW 460-135989-4 Water 06/23/17 
CFMW-045a-GW 460-135989-5 Water 06/23/17 
CFMW-064-GW 460-135989-6 Water 06/23/17 
CFMW-DUP14-GW 460-135989-7 Water 06/23/17 
CFMW-061-GW 460-135989-8 . Water 06/23/17 
CFMW-012-GW 460-135989-9 Water 06/23/17 
CFMW-044a-GWF 460-135989-3F Water 06/23/17 
CFMW-044b-GWF 460-135989-4F Water 06/23/17 
CFMW-045a-GWF 460-135989-5F Water 06/23/17 
CFMW-064-GWF 460-135989-6F Water 06/23/17 
CFMW-DUP14-GWF 460-135989-7F Water 06/23/17 
CFMW-061-GWF 460-135989-8F Water 06/23/17 
CFMW-012-GWF 460-135989-9F Water 06/23/17 
CFMW-DUP14-GWMS 460-135989-7MS Water 06/23/17 
CFMW-DUP14-GWDUP 460-135989-7DU P Water 06/23/17 
CFMW-044a-GWFMS 460-135989-3FMS Water 06/23/17 
CFMW-044a-GWFDUP 460-135989-3FDUP Water 06/23/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, . 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(

0/oRSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

· Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB33-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB33-AQ 06/23/17 Calcium 442 ug/L CFMW-044a-GW 
Sodium 1510 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or ·were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-DUP14-GWMS, no data were qualified for Barium, Calcium, Magnesium, and 
Sodium percent recoveries outside the QC limits since the parent sample results were 
greater than 4X the spike concentration. 

4 
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For CFMW-044a-GWFMS, no data were qualified for Calcium, Magnesium, and Sodium 
percent recoveries outside the QC limits since the parent sample results were greater 
than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (0/oD) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

XI. Field Duplicates 

Samples CFMW-064-GW and CFMW-DUP14-GW and samples CFMW-064-GWF and 
CFMW-DUP14-GWF were identified as field duplicates. No results were detected in any 
of the samples with the following exceptions: 

Concentration (ug/L) 

Analyte CFMW-064-GW CFMW-DUP14-GW RPD (Limits) Flag A orP 

Aluminum 18.2U 101 139 (S30) J (all detects) A 
UJ (all non-detects) 

Barium 345 344 0 (S30) - -

Calcium 47800 47500 1 (S30) - -

Iron 42.4U 140 107 (S30) J (all detects) A 
UJ (all non-detects) 

Magnesium 20000 19900 1 (S30) - -

Manganese 2.5U 6.5 89 (S30) J (all detects) A 
UJ (all non-detects) 

Potassium 924 945 2 (S30) - -

Sodium 11200 11100 1 (S30) - -

5 
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Concentration (ug/L) 

Analyte CFMW-064-GWF CFMW-DUP14-GWF RPD (Limits) Flag A orP 

Barium 339 336 1 (~30) - -

Calcium 48100 47700 1 (~30) - -

Magnesium 17700 17500 1 (~30) - -

Nickel 2.1 1.4U 40 (~30) J (all detects) A 
UJ (all non-detects) 

Potassium 905 908 0 (~30) - -

Sodium 9880 9840 0 (~30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to field duplicate RPD, data were qualified as estimated in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-135989-1 

I Sample I Anal~te I Flag I AorP 

CFMW-064-GW Aluminum J (all detects) A 
CFMW-DUP14-GW Iron UJ (all non-detects) 

Manganese 

CFMW-064-GWF Nickel J (all detects) A 
CFMW-DUP14-GWF UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Field duplicates (RPD) 

Field duplicates (RPD) 

Metals - Laboratory Blank Data Qualification Summary - SDG 460-135989-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-135989-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 39033D4a 

SDG #: 460-135989-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date:7-~"f-- I 1 
Page:_l_of_L 

Reviewer: 1"\t;r -
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I lialidatiao A[ea I I Cammeots I 
I. Sample receipt/Technical holdina times A 
II. ICP/MS Tune A 
Ill. Instrument Calibration A 
IV. ICP Interference Check Sample (ICS) Analysis A 
V. Laboratory Blanks A 
VI. Field Blanks 5w £8: l 

VII. Matrix Spike/Matrix Spike Duplicates A MS (Sb6: L{(,O- 1'35"S8"(-} ) wf6 ! s-., c~. ""~· 
#18: ~ f'lla ~f. 

A pur ( .J, 
\ II 

VIII. Duplicate sample analysis 

IX. Serial Dilution A 5'0! ~ 9 
X. Laboratory control samples A l-CS 

XI. Field Duplicates sw D-=~+(o. D:f()+l3 

XII. 

XIII. 

)(I\/ 

Note: 

Internal Standard (ICP-MS) 

Sample Result Verification 

()"':>r~ll " nf n~t~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Samples appended with F were analyzed as dissolved. 

Client 10 

1 I CFMW-EB33-AQ 

2 I CFMW-044a-GW 

3 I CFMW-044b-GW 

4 I CFMW-045a-GW 

5 

' 
CFMW-064-GW 

6 I CFMW-DUP14-GW 

7 I CFMW-061-GW 

8 l CFMW-012-GW 

9 d. CFMW-044a-GWF 

10:2 CFMW-044b-GWF 

11 ~ CFMW-045a-GWF 

12 ;l CFMW-064-GWF 

13 ~ CFMW-DUP14-GWF 
J 

14 CFMW-061-GWF 

15 ~ CFMW-012-GWF 

L:\Roux Associates\Columbia Falls\39033D4aW.wpd 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-135989-1 

460-135989-3 

460-135989-4 

460-135989-5 

460-135989-6 

460-135989-7 

460-135989-8 

460-135989-9 

460-135989-3F 

460-135989-4F 

460-135989-5F 

460-135989-6F 

460-135989-7F 

460-135989-8F 

460-135989-9F 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 



LDC #: 39033D4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-135989-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Client 10 LabiD 

16 f CFMW-DUP14-GWMS 460-135989-7MS 

17\ CFMW-DUP14-GWDUP 460-135989-7DUP 

18 ~ CFMW-044a-GWFMS 460-135989-3FMS 

19? CFMW-044a-GWFDUP 460-135989-3FDUP 

20 

21 

22 

23 ( r Pl \Ill 1 
I')A I f (3w?. 

Matrix 

Water 

Water 

Water 

Water 

Date: 7 .. B£!-11 
Page:__lof~ 

Reviewer: M(s 
2nd Reviewer: ~ 

Date 

06/23/17 

06/23/17 

06/23/17 

06/23/17 

Notes: ________________________________________________________________________________ __ 

L:\Roux Associates\Columbia Falls\3903304aW.wpd 



LDC #: 3~033DL.f~ VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA sw 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holdingtimes were met. / 
Cooler temperature criteria was met. ./ 
II. ICPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? ~ 
Were %RSD of isotopes in the tuning solution ~5%? / 
Ill. Calibration 

Were all instruments calibrated dail}'. each set-up_ time? / 
Were the proper number of standards used? J 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? / 
IV. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks ~ validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? V' 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ./ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for J waters and ~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed oer extraction batch? ~ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page: I of J. 
Reviewer~/"\G 

2nd Reviewer: ~ 

Findings/Comments 



LDC #: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis Q_erformed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL v (ICP)/>100X the MDL(ICP/MS)? 

Were all percent differences (%Ds) < 10%? / 
Was there evidence of negative interference? If yes, professional judgement will be vi 
used to qualify the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable v' to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. / 
XIII. Field blanks 

Field blanks were identified in this SDG. ~ 
Target analytes were detected in the field blanks. ./ 

MET-SW_2014.wpd version 1.0 

NA 

./ 

Page: ~of~ 
Reviewer: J'\G-

2nd Reviewer: cZ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_Lot_L 
Reviewer: MG-

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

~. .I ID MatriY Taraet Analvte Li~t fTAU 

I --l t5" w ~AI, Sb, As, Ba, Be, Cd, Ca, Cr,Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V,_Zn")Mo, B, Si, CN·, 

cS>c,, _, l<i ~ 1(81, Sb, As, Ba, Be Cd Ca Cr Co Cu Fe Pb, Mq, Mii)Hg(Ni, K, Se, Ag, Na, Tl, V, Zn)Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Ag, Na Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag_, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, A_g_, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

A . .. -' 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP-MS w ~_( Sb As Ba Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg MJj) Hg,(f;[ K, Se, Ag, Na, Tl, V, Zrj)Mo, B, Si, eN·, 

GEAA AI ~h A~ R::~ RA l:rl r::~ rr r.n r, I="A Ph 1\/ln Mn.Hn 1-Ji K SA An. N;:t _T[_\LJn Mn R.Si CN_· 

Comments: (Mercury by CV AA if perform§D 

ELEMENTS.4 

··, 



LDC #: 39033D4a VALIDATION FINDINGS WORKSHEET 
Field Blanks 

THOD: Trace Metals (EPA SW846 6020A/7470A) 
N NIA Were field blanks identified in this SDG? 

YJN NIA Were target analytes detected in the field blanks? 
Blank units:~ Associated sample units:~ 
Sampling date: 6/23/17 Soil factor applied ~ 

ld blank tvoe: (circle one) Field Blank I Rinsate I Other: <Ei3) · ted S A 2 (>10x) 

Analyte Blank ID Sample Identification 

1,,; ' ····, 
1 Action No Qual's. 

. ·····•··· ;; ; 

Level 

Ca 442 4420 

Na 1510 15100 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

I 
i 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\39033D4ab.wpd 

Page:J_of_L 
Reviewer: MG-

2nd Reviewer: ~ 



LDC#: 39033D4a VALIDATION FINDINGS WORKSHEET 
Field Duglicates 

METHOD: Metals (EPA Method 6020A/7470A) 

Concentration (ug/L) 

Analyte 5 6 

Aluminum 18.2U 101 

Barium 345 344 

Calcium 47800 47500 

Iron 42.4U 140 

Magnesium 20000 19900 

Manganese 2.5U 6.5 

Potassium 924 945 

Sodium 11200 11100 

V:\FIELD DUPLICATES\F1eld Dupllcates\FD_Inorganlc\2017\39033D4a.WPD 

Concentration (ug/L) 

Analyte 12 13 

Barium 339 336 

Calcium 48100 47700 

Magnesium 17700 17500 

Nickel 2.1 1.4U 

Potassium 905 908 

Sodium 9880 9840 

V:\FIELD DUPLICATES\F1eld Dupllcates\FD_Inorganlc\2017\39033D4a.WPD 

Page:_l_of_l_ 
Reviewer: MG 

2nd Reviewer: ,y/_, 

Qualification 
RPD (Parent Only) 
(s:30) 

139 J/UJ/A 
(det & NO) 

0 

1 

107 J/UJ/A 
(det & NO) 

1 

89 J/UJ/A 
(det & NO) 

2 

1 

Qualification 
RPD (Parent Only) 
(s:30) 

1 

1 

1 

40 J/UJ/A 
(det & NO) 

0 

0 



-, 

LDC #: 3 9 0 ~ 3 1) L.f a. VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

i'>l'l 

Icv 
I 

l4ft"'T 

IcV 

l«tt3 

ccv 
lt.f't' 

CCV 

Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Becalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) Sb '-tO. /<'i { L.fO. 0 10~ 

CVAA (Initial calibration) H'1.-- Lt .9d&~ 5'. oo 98 
v 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) v L.{~. 494 50.0 9GJ 
CVAA (Continuing calibration) H_i L.( • g t;' d-lo ~.oo 97 

v 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eeeor:ted 

%R 

10~ 

~s 

q~ 

CJ{ 

I 

Page:_l_of_i_ 

Reviewer: 1"\C,. 
2nd Reviewer: q 

Acceptable 
(Y/N) 

y 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 
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LDC #: "3<7 0 '33 D'"' Gt VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_( of_(_ 

Reviewer: /V\G:' 
2nd Reviewer: 1=-----+-

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-01 x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

Sample 10 

tr; d-lo 

I CSA 'B 
te~b 

LCS 
ICf o I 

llo 
t lJO(o / lC\03 

l( 
t<t ofo/ \~og 

(o 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

-

Found IS II True I 0 I SOR (units) 
Type of Analysis Element (units) 

ICP interference check A~ I 'l I . 3 0~/L) aoo 0d /L) 
v 

L{ 1. 30 ~~f._) r~~~ Laboratory control sample 
A~ 50.0 

Matrix spike (SSR-SR) 0a~' CD d-5'.;)~ (fd!L) J!>*. () l,...J 

Duplicate F~ 1'10.5'" 0~ ~L~ 1~3.~ 0atL; 
ICP serial dilution SQ 3L.f Lf. o ~at._~ 3 3 3," (~4/L.) 

I Recalc11lated I 
I %R/ RPO 1%0 I 

9lo 

9~ 

I 0 \ 

d. 

3.\ 

... _. 

Acceptable 
%R/ RP0/%0 (YIN) 

'1~ y 
'15" 

tO I 

~ 

3.0 ,y 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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LDC #; 3'1' 0 3 31)'-( a VALIDATION FINDINGS WORKSHEE;T 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_f_of_f_ 
Reviewer: MG.< 

2nd reviewer: tz' 

ase see qualifications below for all questions answered ,.N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for --~l...!..--r-J----.!....N__;;;_;£1;___ ________ were recalculated and verified using the following 
equation: 

Concentration = 

RD = 
FV 
ln. Vol. 
Oil 

# 

I 
;1. 

'3 
'i 
~ 

" 1 
8 
9 
·10 

\ ' 
\?. 
l'?> 

IIi 

tc:> 

(RD)(fV)(Dil) Recalculation: 

(ln. Vol.) ( ) ( ) ( ) 
Raw data concentration 7 5 ;) · 1)'3 I M 0 / L. O .. O 5"' O L ~ { 
Finalvolume(ml) ----------------- .= [ljO~. 0~ P-9 L 
Initial volume (ml) or weight {G) 0. 0 5'0 L U 
Dilution factor 

Reported Calculated 
conc.;nXation c~~nt,\tion Acceptable 

Sample 10 Analyte (.)A, L. ) ( L) (YIN) 

rJa. 
., y ' lf.l/0 li5'!0 

2 L.V\ ld.<l 1~,9 

?, fb 3.~ "3 .~0 

"\ c..- 3.~ 3.15"' 
t; MOy ~0000 d0000 
b Al' to\ t 0 t 
7 ~ 5" I 100 51 )00 

'0 \[ L\')7 '1~1 
9 co 1. 3 l· 30 ,o Fe l'-100 IYOO 

I \ Mn 0lo .<) ~~ .. 9 
1;2 Ni d. .t d .I~ 
I~ Ba 33Co 33(p 
\4 K ~90 b~O 
\t) Cu 17.G, 17.<D 'It 

Note: __ VV"_e.._t_h_o_J.. __ 7_4_7_0_A __ , s __ N_._P_.___:...+_o r_o.._t '-~-()._....,~p_tc.._s ______________ _ 

RECALC.4SW 



LDC Report# 3903306 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 25, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-135989-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB33-AQ 460-135989-1 Water 06/23/17 
CFMW-044a-GW 460-135989-3 Water 06/23/17 
CFMW-044b-GW 460-135989-4 Water 06/23/17 
CFMW-045a-GW 460-135989-5 Water 06/23/17 
CFMW-064-GW 460-135989-6 Water 06/23/17 
CFMW-DUP14-GW 460-135989-7 Water 06/23/17 
CFMW-061-GW 460-135989-8 Water 06/23/17 
CFMW-012-GW 460-135989-9 Water 06/23/17 
CFMW-EB33-AQMS 460-135989-1 MS Water 06/23/17 
CFMW-EB33-AQMSD 460-135989-1 MSD Water 06/23/17 
CFMW-EB33-AQDUP 460-135989-1 DUP Water 06/23/17 
CFMW-044a-GWMS 460-135989-3MS Water 06/23/17 
CFMW-044a-GWMSD 460-135989-3MSD Water 06/23/17 
CFMW-045a-GWMS 460-135989-5MS Water 06/23/17 
CFMW-045a-GWMSD 460-135989-5MSD Water 06/23/17 
CFMW-045a-GWDUP 460-135989-5DUP Water 06/23/17 
CFMW-061-GWMS 460-135989-8MS Water 06/23/17 
CFMW-061-GWMSD 460-135989-8MSD Water 06/23/17 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\3903306_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, Dissolved Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide and Dissolved Total Cyanide by EPA Method 335.4 
Free Cyanide and Dissolved Free Cyanide by EPA SW 846 Method 9016 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorous by EPA SW 846 Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB33-AQ was identified as a field blank. No contaminants were found 
with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB33-AQ 06/23/17 Chloride 839 ug/L CFMW-044a-GW 
Nitrate/Nitrite as N 109 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-044a-GW Chloride 3960 ug/L 3960J+ ug/L 
Nitrate/Nitrite as N 810 ug/L 810J+ ug/L 

4 
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VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFMW-045a-GWMS/MSD Chloride 122 (90-11 0) 123 (90-11 0) J+ (all detects) A 
(CFMW-044a-GW 
CFMW-044b-GW 
CFMW-045a-GW 
CFMW-064-GW 
CFMW-DUP14-GW 
CFMW-061-GW 
CFMW-012-GW) 

CFMW-045a-GWMS/MSD Fluoride 111 (90-11 0) 121 (90-110) J+ (all detects) A 
(CFMW-044a-GW 
CFMW-044b-GW 
CFMW-045a-GW 
CFMW-064-GW 
CFMW-DUP14-GW 
CFMW-061-GW) 

CFMW-045a-GWMS/MSD Sulfate 142(90-110) 137 (90-11 0) J+ (all detects) A 
(CFMW-044b-GW 
CFMW-045a-GW 
CFMW-064-GW 
CFMW-DUP14-GW 
CFMW-061-GW) 

CFMW-045a-GWMS/MSD Orthophosphate as P 56 (90-110) 61 (90-11 0) UJ (all non-detects) A 
(CFMW-044a-GW 
CFMW-044b-GW 
CFMW-045a-GW 
CFMW-064-GW 
CFMW-DUP14-GW 
CFMW-061-GW 
CFMW-012-GW) 

CFMW-014-GWMS/MSD Sulfate 122 (90-110) 124 (90-110) J+ (all detects) A 
(CFMW-044a-GW 
CFMW-012-GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

5 
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VIII. Laboratory Control Samples/Standard Reference Material 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-064-GW and CFMW-DUP14-GW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFMW-064-GW CFMW-DUP14-GW RPD (Limits) Flag AorP 

Alkalinity 238000 ug/L 230000 ug/L 3 (:530) - -

Chloride 2060 ug/L 1880 ug/L 9 (:530) - -

Total cyanide 60.1 ug/L 60.5 ug/L 1 (:530) - -

Dissolved total cyanide 62.6 ug/L 61.5 ug/L 2 (:530) - -

Fluoride 288 ug/L 302 ug/L 5 (:530) - -

Dissolved fluoride 312 ug/L 307 ug/L 2 (:530) - -

Hardness 216000 ug/L 210000 ug/L 3 (:530) - -

Nitrate/Nitrite as N 590 ug/L 589 ug/L 0 (:530) - -

Sulfate 5140 ug/L 5130 ug/L 0 (:530) - -

Total dissolved solids 257 mg/L 250 mg/L 3 (:530) - -

Total suspended solids 19.9 mg/L 14.5 mg/L 31 (:530) J (all detects) A 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

6 
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Due to MS/MSD 0/oR and field duplicate RPD, data were qualified as estimated in seven 
samples. 

Due to equipment blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-135989-1 

I Sample I Anal~te I Flag I AorP I Reason 

CFMW-044a-GW Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-044b-GW duplicate (%R) 
CFMW-045a-GW 
CFMW-064-GW 
CFMW-DUP14-GW 
CFMW-061-GW 
CFMW-012-GW 

CFMW-044a-GW Fluoride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-044b-GW duplicate (%R) 
CFMW-045a-GW 
CFMW-064-GW 
CFMW-DUP14-GW 
CFMW-061-GW 

CFMW-044b-GW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
CFMW-045a-GW duplicate (%R) 
CFMW-064-GW 
CFMW-DUP14-GW 
CFMW-061-GW 
CFMW-044a-GW 
CFMW-012-GW 

CFMW-044a-GW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFMW-044b-GW duplicate (%R) 
CFMW-045a-GW 
CFMW-064-GW 
CFMW-DUP14-GW 
CFMW-061-GW 
CFMW-012-GW 

CFMW-064-GW Total suspended solids J (all detects) A Field duplicates (RPD) 
CFMW-DUP14-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-135989-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-135989-1 

Modified Final 
Sample Analyte Concentration A or P 

CFMW-044a-GW Chloride 3960J+ ug/L A 
Nitrate/Nitrite as N 81 OJ+ ug/L 
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LDC #: 3903306 

SDG #: 460-135989-1 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date:7- ~Lf- \( 
Page:_j_of__L 

Reviewer: MG Laboratory: Test America. Inc. 

I I ~alidation A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

XI ()vF>r;:~ll nf rl,;:at,;:a 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB33-AQ 

CFMW-044a-GW 

CFMW-044b-GW 

CFMW-045a-GW 

CFMW-064-GW 

CFMW-DUP14-GW 

CFMW-061-GW 

CFMW-012-GW 

CFMW-EB33-AQMS 

CFMW-EB33-AQMSD 

CFMW-EB33-AQDUP 

CFMW-044a-GWMS 

CFMW-044a-GWMSD 

CFMW-045a-GWMS 

CFMW-045a-GWMSD 

2nd Reviewer: ~ 

I I Comments 

A 
A 
A 
A 
~w £(3:: \ { _i..UO- L3~8'8L(- t ) 

sw MS/MSD ( S"p6'! Lf60.:'t1~l78-l Lt'o- \3~a-\) 
A "DUP ( ~ 

A l- C S /L-C Sl) /5 f<.M 

sw v=-
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

-

5+(e, 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

460-135989-1 

460-135989-3 

460-135989-4 

460-135989-5 

460-135989-6 

460-135989-7 
-~ 

460-135989-8 

460-135989-9 

460-135989-1 MS 

460-135989-1 MSD 

460-135989-1 DUP 

460-135989-3MS 

460-135989-3MSD 

460-135989-5MS 

460-135989-5MSD 

j 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

Water 06/23/17 

) 

I 
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LDC #: 39033D6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-135989-1 Level IV 
Laboratory: Test America. Inc. 

Date: 7- ~Lt-1 i 
Page: ;totl:_ 

Reviewer: M& 
2nd Reviewer:~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ), Chloride. Fluoride. Dissolved Fluoride. Sulfate 
(EPA Method 300.0). Total Cyanide (EPA Method 335.4). Dissolved Total Cyanide (EPA Method 335.4), Free Cyanide. 
Dissolved Free Cvanide (EPA Melvl=led 33&.-4) Hardness (SM2340C) Nitrite/Nitrite-N (EPA Method 353 2) Orthoohosohate-P I I I 

EPA SW846 Method 9056A) TDS (SM2540C) TSS (SM2540D) 

'nt1 f,ee CN, "t>~s. F~e-e crJ (crollo) 

Client ID LabiD Matrix Date 

16 CFMW-045a-GWDUP 460-135989-5DUP Water 06/23/17 

17 CFMW-061-GWMS 460-135989-8MS Water 06/23/17 

18 CFMW-061-GWMSD 460-135989-8MSD Water 06/23/17 

19 

20 

21 

22 PBwl 
?~ r~wJ. 

Notes: ______________________________________________________________________________ _ 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method See ~over) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. J 
Cooler temperature criteria was met. / 
II. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? ./ 

Were all initial calibration correlation coefficients> 0.995? / 
Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) ~ 

Were balance checks performed as required? (level IV only) v 
Ill. Blanks 

Was a method blank associated with every sample in this SDG? ~ 
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this V' SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences {RPD) :: 20% for 

../ waters and.:; 35% for soil samples? A control limit of.:; CRDL(:: 2X CRDL for soil) 
was used for samples that were:: SX the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? v 
Was an LCS analvzed oer extraction batch? 

v 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? ./ 
Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

V' 

Page:__l_of ;1 
Reviewer: MG 

2nd Reviewer:~ 

Findings/Comments 



LDC#: VALIDATION FINDINGS CHECKLIST Page:2_ot;). 
Reviewer: MG 

2nd Reviewer:~.· 

Validation Area Yes No NA Findings/Comments 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? ~ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ../ 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. ./ 

WETC-EPA_2010.wpd version 1.0 
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LDC #: ~9 0 '3 3 p Co VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

Page:.l_ot_L 
Reviewer: MG: 

All circled methods are applicable to each sample. 
2nd reviewer:~ 

~. ·• ID Matrix 

w 

Qc. ~I tO 

' l 

I~ 

, 11 IS ~I 

-/~~S\ 
pH TDS ~0/No~G_A:l~ TKN TOC CR6

+ CIOd(~_.-J~c~ 

pH TDS Cl F NO::~ NO, SOd POd ALK(CN) NH::~ TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO, S04 P04 ALK eN- NH::~ TKN TOC CR6
+ Cl04 

pH TDS Cl F NO::~ NO, 804 POd ALK CN· NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH::~ TKN TOC CR6
+ ClOd 

pH TDS Cl F NO::~ NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F NO~ N02 SQ4 P04 ALK eN- NH3 TKN TOC CR6+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK eN- NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO, S04 P0 4 ALK CN· NH::~ TKN TOC CR6
+ ClOd 

pH TDS Cl F NO::~ NO, S04 P04 ALK eN· NH_3_ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 N02 SOd PO<~ ALK eN- NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO, SO<! POd ALK CN· NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F NOe~ NO, SOd P04 ALK eN- NH3 TKN TOC CR6
+ CIO<I 

nH TOS r.l F NO. Nn. ~0 PO AI K r.N· NH TKN TOr. r.R6+ r.10 

Comments: ____________________________________ _ 
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LDC #: 3903306 

METHOD: lnorganics, EPA Method See Cover 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Blank units:_JJg[_l_ Associated sample units:_JJg[_l_ 
Sampling date: 6/23/17 Soil factor applied NA 
Field blank type: (circle one) Field Blank I Rinsate I Other: {EB) Associated Samples: 2 

Sample Identification 

Page:_Lof_L_ 

Reviewer: M.G-
2nd Reviewer: ~ 

~" , , ~ 1 2 I I I I I I I I I I 

Cl 839 8390 3960J+ 

N03/N02-N 109 1090 810J+ 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\3903306a.wpd 



LDC #: 3j 03~Dlo 

METHOD: lnorganics, EPA Method See cove V" 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_l_ot_\_ 

Reviewer: M G 
2nd Reviewer: CA. _ 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
&)N N/A Were all duplicate sample relative percent differences (RPD)::: 20% for water samples and _s35% for soil samples? 
LEVEL IV ONLY: 
{2) N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
-Jt ··-···-~ 1n M::~triY _Analvt~ 0/_ ... 0 QPn II irnitc:.\ ,.. ... 

\ r'-l/r~ w~-te,- Cl taa. (cto -uo) 1 a 3 (tto -no ~a.--f) J' + olets /A (a 1\ ole.ts l 
p ll l ( , ~~I ( a~7 I (<let'"'~ -+7} 

SOLf lJ.f~ { I 3( ( J '3~7 1 (J!Bt_t ~Y\ ; ~ 7) 
II po'4.- f 5b { 'l ( ~;ri :r-rua-/A _La l l f'J.-o.} 

J. CfMw'- Ot'"f- G,W Cl rao _( jtat ( ~ V\oV\e No GvctJ. 
MS/ MSC ,IJ 50&4 ra~ ( ' ) t a'i ( 

II ' 
rl..~S .J+ h-tt /A c~ l' J...e..-s l , , 

I 

Comments: __________________________________________________________________________________________________________________ __ 
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LDC#: 3903306 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration Cua/L) 

Analyte 5 6 RPD (~30) 

Alkalinity 238000 230000 3 

Chloride 2060 1880 9 

Total Cyanide 60.1 60.5 1 

Dissolved Total Cyanide 62.6 61.5 2 

Fluoride 288 302 5 

Dissolved Fluoride 312 307 2 

Hardness 216000 210000 3 

Nitrate/Nitrite as N 590 589 0 

Sulfate 5140 5130 0 

TDS (mg/L) 257 250 3 

TSS (mg/L) 19.9 14.5 31 

Page:_l_of_l_ 
Reviewer: MG 

2nd Reviewer:~ 

Qualification 
(Parent only) 

J/UJ/A 
(all dets) 

V:\FI ELO OU PLICATES\Field Ouplicates\FO _inorganic\20 17\3903306. WPO 



:;;; 

LDC #: 3<=t 0 33 \)(o VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method See Cover!' 

The correlation coefficient (r) for the calibration of Free C. .J was recalculated. Calibration date: fo - ~~- \ -r 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found x 1 00 
True 

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration of each analyte in the ICV or CCV source 

CoV'C. A los. l=240or::llrlll::lt40orf 

Analyte Standard 10 Found (units) True (units) ror%R 

Blank 0 (M~lL.. o.o 
Standard 1 ~ J v 0 ·DO~ 

F~ee. Standard 2 15 ( 0.013 
Standard 3 tO ( ) o .. o3o 

'{"'J:: {,000 CN ~~ ( ' 0 .0~8 Standard 4 ) 

Standard 5 t)O ( ) O.t\Co 
( . 1 

0 .. ~31 Standard 6 {50 

-Standard 7 -
l \ a.\ 

N01/'-'lo~-N r.cv l.o1'1 (md /._) l. oo ~ak.) /07 
t<~S' 

(md ''-~ Nl-\3--N l.Cf ~ CW'61~ CCv ~.00 t:t8 

lo-t-t:t I 
I go)(" 

(vna /~) 0 ~ (}00 ~0 f~) D. IS~ !13 
ctJ rev 

.... 

ror%R 

r 'J:: 1. ooo 

/07 

~8 

9'3 

Page:_l_of_L 

Reviewer:~ 
2nd Reviewer:~ 

Acceptable 
(YIN) 

'{ 

~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. __________________________________________________ _ 

CALCLC.6 
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LDC#: ";~O~~D<o 

METHOD: lnorganics, Method See. Cove.v 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_l_of_(_ 

Reviewer: MG 
2nd Reviewer:~ 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-01 X 100 
(S+D)/2 

Where, S= 
0= 

Original sample concentration 
Duplicate sample concentration 

- --- - I RecalouiM - 'I ---:::.:- --~ -~~~---
Found I S True I D Acceptable 

Sample ID Type of Analysis Element (units) (units) I %R 1 RPD I %R 1 RPD (YIN) 

Laboratory control sample 

LC SSRM A' k 8'5"h0~~~/._) 81 ~00 ~61...~ /05. y l Q~, L{ '( 

Matrix spike sample (SSR-SR) 

l t.{ PoL{- r /4 I \ c.-, [L.~ ?5'00 0o /L) ~ (o 5fo 

Duplicate sample 

10 T'DS 33'=>. 0 (W\d{j 3'd'8.0(d/,_) ;2 ~ 1 

'I I 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC#: 390?3DG:, VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method See Cove.,-

Page:_Lof_l_ 
Reviewer:~ 

2nd reviewer:~ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as .. N/A ... 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for jf r "' ~ ro\V'~ ~T4 ( c N reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 

y; mx + b 
wke...,.-c.. 

Recalculation: 
lA; Sf. c,.J :::- 0 .. 0 ~ o 'l · ( 0 . ;- f g) - D . 0 0 I t 3 
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LDC Report# 39033E1 

-Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 18, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-136063-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

TRIP BLANK 460-136063-2 Water 06/26/17 
CFMW-020-GW 460-136063-5 Water 06/26/17 
CFMW-017-GW 460-136063-6 Water 06/26/17 
CFMW-028-GW 460-136063-7 Water 06/26/17 
CFMW-029-GW 460-136063-8 Water 06/26117 
CFMW-027 -GW 460-136063-9 Water 06/26/17 
CFMW-022-GW 460-136063-1 0 Water 06126117 
CFMW-021-GW 460-136063-11 Water 06/26/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 15.0o/o for each 
individual compound and less than or equal to 30.0o/o for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2

) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0o/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

07/01/17 Dichlorodifluoromethane 24.4 TRIP BLANK UJ (all non-detects) A 
Bromomethane 48.2 CFMW-020-GW UJ (all non-detects) 

CFMW-017 -GW 
CFMW-028-GW 
CFMW-029-GW 
CFMW-027 -GW 
CFMW-021-GW 
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Associated 
Date Compound %0 Samples Flag AorP 

07/01/17 Chloroethane 20.6 TRIP BLANK NA -
Methyl acetate 24.2 CFMW-020-GW 
1,1 ,2,2-Tetrachloroethane 34.8 CFMW-017-GW 

CFMW-028-GW 
CFMW-029-GW 
CFMW-027 -GW 
CFMW-021-GW 

07/02/17 Bromomethane 32.7 CFMW-022-GW UJ (all non-detects) A 
Acetone 24.0 UJ (all non-detects) 
Bromoform 31.0 UJ (all non-detects) 

07/02/17 Cyclohexane 21.4 CFMW-022-GW NA -
1,1 ,2,2-Tetrachloroethane 20.5 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 
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IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag A orP 

LCS/D 460-447156 1,1 ,2,2-Tetrachloroethane 128 (74-120) - NA -
(TRIP BLANK 
CFMW-020-GW 
CFMW-017-GW 
CFMW-028-GW 
CFMW-029-GW 
CFMW-027 -GW 
CFMW-021-Gw) 

LCS/D 460-447156 1,1, 1-Trichloroethane - 74 (75-125) UJ (all non-detects) p 
(TRIP BLANK Bromomethane - 62 (10-150) UJ (all non-detects) 
CFMW-020-GW 
CFMW-017-GW 
CFMW-028-GW 
CFMW-029-GW 
CFMW-027-GW 
CFMW-021-Gw) 

LCS/D 460-44 7207 1,1 ,2,2-Tetrachloroethane 126 (74-120) 126 (74-120) NA -
(CFMW-022-GW) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCSID RPD 
(Associated Samples) Compound (Limits) Flag 

LCS/D 460-447156 Bromomethane 34 (~30) UJ (all non-detects) 
(TRIP BLANK 
CFMW-020-GW 
CFMW-017-GW 
CFMW-028-GW 
CFMW-029-GW 
CFMW-027 -GW 
CFMW-021-Gw) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 
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XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration °/oD and LCS/LCSD 0/oR and RPD, data were qualified as 
estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Data Qualification Summary - SDG 460-136063-1 

I Sample I Compound I Flag I A or P 

TRIP BLANK Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-020-GW Bromomethane UJ (all non-detects) 
CFMW-017-GW 
CFMW-028-GW 
CFMW-029-GW 
CFMW-027 -GW 
CFMW-021-GW 

CFMW-022-GW Bromomethane UJ (all non-detects) A 
Acetone UJ (all non-detects) 
Bromoform UJ (all non-detects) 

TRIP BLANK 1 I 1 I 1-Trichloroethane UJ (all non-detects) p 
CFMW-020-GW Bromomethane UJ (all non-detects) 
CFMW-017-GW 
CFMW-028-GW 
CFMW-029-GW 
CFMW-027 -GW 
CFMW-021-Gw 

TRIP BLANK Bromomethane UJ (all non-detects) p 
CFMW-020-GW 
CFMW-017-GW 
CFMW-028-GW 
CFMW-029-GW 
CFMW-027 -GW 
CFMW-021-Gw 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Continuing calibration 
(%D) 

Laboratory control samples 
(%R) 

Laboratory control samples 
(RPD) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-136063-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-136063-1 

No Sample Data Qualified in this SDG 
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LDC #: 39033E 1 

SDG #: 460-136063-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: 7/!3 / f7 
Page:_L.of_l 

Reviewer: et 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 . I 

2 I 

3 f 

4 7 
5 1 

6 1 
71.--

8 I 

9 

10 

11 , 

12 :t 

13 

I llalidatioo Area I I Com meets 

Sample receipt/Technical holding times AtA 
GC/MS Instrument performance check D. 
Initial calibration/ICV AtA ()!v ~v ~\r;;J~o (l- tOl !;.70 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

TRIP BLANK 

CFMW-020-GW 

CFMW-017-GW 

CFMW-028-GW 

CFMW-029-GW 

CFMW-027 -GW 

CFMW-022-GW 

CFMW-021-GW 

tJ\~ *~ 0- 41..\1\S"~ 
M~ *~0 .... £141207 

...svJ 

6 
rJO T0-= } 

..A 

N ~~ 

.!::JW '-~ lo 
N 
& 
b-
A 
A-
& 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia F alls\39033E 1 W. wpd 1 

, 

D = Duplicate 
TB = Trip blank 

. 

EB = Equipment blank 

LabiD 

460-136063-2 

460-136063-5 

460-136063-6 

460-136063-7 

460-136063-8 

460-136063-9 

460-136063-1 0 

460-136063-11 

GGN !!:W 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

Were all percent relative standard deviations (%RSO) and relative response factors 
within method criteria for all CCCs and SPCCs? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
nee criteria of> 0.990? 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for ,-
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within ~ 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) .:::, 20% and relative response factors (RRF) ~ 
0.05? 

blank associated with 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com worksheet. 

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a 

Level IV checklist_8260B_rev01.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a MS/MSD ana of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Level IV checklist_82608_rev01.wpd 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
-- - ---·-

A. Chloromethane AA. T etrachloroethene AAA. 1 ,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1 . . Heptane 

D. Chloroethane DO. Chlorobenzene DOD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1 , 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1 , 1 , 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000. 1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P 1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1 , 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q 1. 2,2-Dimethylpentane 

R. cis-1, 3-Dichloropropene RR. Dibromomethane RRR: m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane 81. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1, 1 ,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene WW. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1, 3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1 ,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

I 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_VOA_Long list.wpd 



Loc#: ~1oa3c I 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

- - -----

~'\N/A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 
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LDC #: c..3'Jo 3 3 1:._/ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
.. ..... -------- ·--.-··--· 

Y M J.JtA Were the LCS p_ercent recoveries _(_%Rl and relative _gercent difference (RPD) within the QC limits? 

LCS LCSD 

Page: _!_of_/ 

Reviewer: ___.:_F...!...T __ 
2nd Reviewer: 0.. 

# LCS/LCSD JD Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

~Jo ~o- B\? · Jk~ <14-IW > < > < > \-V(p, 'J 1+~ /1~ tJ~ 
lt-411~ N ( ) ~ ~S-1~") ( ) tJlP:>4~-'L44-rt~ J-/~lt 

B < > fc11. < 1.0 -\~ < > 1 ... 4' 
f> < > < > ?-1 < ~ o > ~ J I !AJ I _t_ 

( ) ( ) ( ) 

( ) ( ) ( ) 

U!b \P L\110- ~p_, 1 \"l-ltl < 1'-\ -\2-l} \llP <_1'-l -\W < > 1, tAt? "fbo- 't!:t}lo7 J 1 olV\7 ft J')YJ 
4 '+ 1 :z..o I < > < > < > . 
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LDC#: <.3'!tJo3c/ 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of ~ 
Reviewer: FT 

2nd Reviewer: a___ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

Reported 

# Standard 10 Date Compound (RRF 20/1 00 std) 

I CAL 6/22/2017 z 1.0172 

GCMS8 c 0.3336 

cc 1.4364 

jjj 1.2620 

Where: 

Recalculated 

(RRF 20/100 std) 

1.0172 

0.3336 

1.4364 

1.2620 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRF s 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.9568 0.9568 6.6 

0.3476 0.3476 8.7 

1.5778 1.5778 13.5 

1.3944 1.3944 11.8 

Recalculated 

%RSD 

6.6 

8.7 

13.5 

11.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC #: 3 <jo-331:/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: a_ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

-~ ---- ---

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standard} (initial) (CC) lCCl 

1 CL~V ,f,,,, ~ (1st internal standard) 0 .c=tSlo ~ 0 ·~14 4- 0.~1CJL\ 
IO~v e (2nd internal standard) b. 7411P o.~~s~ 0 .. :,45)---

~ (3rd internal standard) \.s 111t 1.1,e \ ·11£J 
J~.J f4th intP.rn::~l 1-~~~4 \ ·_'1 '! "2.. J~4~}/ 

2 
t.C!Al 1 (7-/,, =b- (1st internal standard) o .,s:loe o.~bli.o 0 -'ll31l-
o~ss-

(!.. . (2nd internal standard) o.'341lo t:> • .3<=1_ 0 '2- b.3~ 

c.. c.. (3rd internal standard) '. ~716 t-~7 t .sci 
J~~ (4th internal standard) I· 3i 'f~ ~ 1·?>0 \· ?1 \? 

3 (1st internal standard) 
f1 

(2nd internal standard) 

(3rd internal standard) 

(4th internal 

4 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

Reported Recalculated 
%0 %0 

,.ci -;.4 
J3 .I t}·f 
~ .OJ ~·I 
~ . .., 3·4 
\c).-~ ,). .. ) 
IP' . 2-- 1~-~ 

1-- '? 1-; 
~. '{' 5"'-y 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CON CAL 41S. WPD 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: cZ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS =Surrogate Spiked 

Sample ID: c,l 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
S~iked Found Reported Recalculated Difference 

Dibromofluoromethane c:;0-0 '+0· ";;? ,1 91 e:J 

1 ,2-Dichloroethane-d4 ci"l· (o loS"" 10~ 
Toluene-dB .5~ 0 IO~ _l_ob 
Bromofluorobenzene '~ ~~·~ 1~ /'3_ \~ 

5 I ID amp:e 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID ampe 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID amp1e 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 



LDC #: t3tjtJ 33 t:- I 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: --C 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: L£!.0 IO j(oo- 4'-' 12-07 

Compound 

Spike 

A:r~ ( \A 

Spiked Sample I I CS II I C~D ··~··---][ -~ 
I CS£1 CSD I 

Co(n~ntft;..on I Percent Recove!X II Percent Recove!X II RPD I 
LCS ~ LCSD LCS I LCSD 11 Reported I Recalc. II Reported I Recalc. II Reported I Recalculated I 

I 
1, 1-Dichloroethene ")o.O ")0.0 \~·~ W,? OC1_ q~ I o \ tol 1-- ~ 

Trichloroethene 1'1·0 \~. '1- 0\'"' OJ~ 9Y 'lJI "? 3 
Benzene 19~it '2..0 .1 ,OJ 9"1 10~ to~ .s- s 
Toluene r~-4 ~~-~ Off '17 4q- ~;- 1- "' 
Chlorobenzene ,ll jJ 1 ~ ,; l'1· 3 '17 ~~ 0(~ j~ I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



LDC#: 3?o33C) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT_ / 
2nd reviewer: 0/' 

ETHOD GC/MS VOA (EPA SW 846 Method 82608) 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AWsHDF} Example: 
(As)(RRF)(V0)(%S) 

q~tJ- ~J..\-1207 C-Ax = Area of the characteristic ion (EICP) for the Sample 1.0. LC...S G 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

(}~~<,.~0 ){51') 
Is = Amount of internal standard added in nanograms Cone. = 

(ng) (2- \ (o tO~~) CI_~ -:r=t0 RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

l'1·~wa-l~ Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

,Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

-

RECALC.WPD 



Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 39033E2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 18, 2017 

Sem ivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-136063-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-020-GW 460-136063-5 Water 06/26/17 
CFMW-017-GW 460-136063-6 Water 06/26/17 
CFMW-028-GW 460-136063-7 Water 06/26/17 
CFMW-029-GW 460-136063-8 Water 06/26/17 
CFMW-027-GW 460-136063-9 Water 06/26/17 
CFMW-022-GW 460-136063-1 0 Water 06/26/17 
CFMW-021-GW 460-136063-11 Water 06/26/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%>0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/25/17 Hexachlorocyclopentadiene 32.0 CFMW-020-GW UJ (all non-detects) A 
CFMW-017-GW 
CFMW-028-GW 
CFMW-029-GW 
CFMW-027-GW 
CFMW-022-GW 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

4 
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The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

06/29/17 2,2'-0xybis(1-chloropropane) 32.6 CFMW-021-GW UJ (all non-detects) A 
(06:17) 2-Nitroaniline 25.4 UJ (all non-detects) 

Acenaphthene 22.4 UJ (all non-detects) 
4-Nitrophenol 22.2 UJ (all non-detects) 
4-Nitroaniline 26.0 UJ (all non-detects) 

06/29/17 lndeno(1 ,2,3-cd)pyrene 24.5 CFMW-021-GW NA -
(06:17) Dibenzo(a,h)anthracene 28.0 

Benzo(g, h, i)perylene 22.8 

06/28/17 2,6-Dinitrotoluene 23.6 CFMW-020-GW NA -
(08:11) 3-Nitroaniline 33.7 CFMW-017-GW 

4-Nitroaniline 27.4 CFMW-028-GW 
CFMW-029-GW 
CFMW-027-GW 
CFMW-022-GW 

06/28/17 · Benzaldehyde 21.8 CFMW-020-GW UJ (all non-detects) A 
(08:35) CFMW-017-GW 

CFMW-028-GW 
CFMW-029-GW 
CFMW-027-GW 
CFMW-022-GW 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

5 
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IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration o/oD, data were qualified as estimated in seven 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

6 
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I 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-136063-1 

Sample I Compound I Flag I A orP 

CFMW-020-GW Hexachlorocyclopentadiene UJ (all non-detects) A 
CFMW-017-GW 
CFMW-028-GW 
CFMW-029-GW 
CFMW-027 -GW 
CFMW-022-GW 

CFMW-021-GW 2,2'-0xybis(1-chloropropane) UJ (all non-detects) A 
2-Nitroaniline UJ (all non-detects) 
Acenaphthene UJ (all non-detects) 
4-Nitrophenol UJ (all non-detects) 
4-Nitroaniline UJ (all non-detects) 

CFMW-020-GW Benzaldehyde UJ (all non-detects) A 
CFMW-017-GW 
CFMW-028-GW 
CFMW-029-GW 
CFMW-027-GW 
CFMW-022-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration 
verification (%0) 

Continuing calibration 
(%0) 

Continuing calibration 
(%0) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-136063-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-136063-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 39033E2a 
SDG #: 460-136063-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 7 /rflt7 
Page:_l_ of_l 

Reviewer: 1'? 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

IQ 

I ~alidaticn Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-020-GW 

CFMW-017 -GW 

CFMW-028-GW 

CFMW-029-GW 

CFMW-027 -GW 

CFMW-022-GW 

CFMW-021-GW 

Notes: 

I I Comments 

A-t A 

.6 
A I.!> \A. 0~ ~0 ~ )0 {v lui ~ 30 - -
s~ 

b 
tJ 
~ 
tJ c...,> 
~ t.-~7 
rJ 

~ 
/); 

A. 
A 
A.. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-136063-5 

460-136063-6 

460-136063-7 

460-136063-8 

460-136063-9 

460-136063-1 0 

460-136063-11 

c..vJ ~ "20 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

L:\Roux Associates\Columbia Falls\39033E2aW.wpd 1 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 82700 

Was a labo blank associated with in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation worksheet. 

Level IV Checklist_8270D_rev01.wpd 

Page: _Lot_~ 
Reviewer:_tb---· 

2nd Reviewer:~ 



LDC#: 

Overall assessment of data was found to be 

Level IV Checklist_8270D_rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page: .,. of "'Z--" 

Reviewer:~_,/ 
2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 

B. Sis (2-chloroethyl) ether 88. 2-Nitroaniline 888. 3,3'-Dichlorobenzidine 8888. Benzo(a)fluoranthene 81. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1 ,3-Dichlorobenzene DD. Acenaphthylene DDD. Chrysene DODD. cis/trans-Decalin 01. N-Nitrosomorpholine 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd)pyrene JJJJ. Acetophenone J 1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o',o"-Triethylphosphorothioate 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1 A-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1 ,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R 1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1M DT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU. Benzo(b )thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1 ,2,4,5-Tetrachlorobenzene V1. 1 ,4-phenylenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW. Benzo(e)pyrene WWWW .. 2-Picoline W1. Methapyrilene 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1.Pentachloroethane 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1.3,3'-Dimethylbenzidine 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1.o-Toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC#: 39b~~~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

y tN J4/A . - -· •• ,...,_ ,..,.,..,,,,,, •••- •-•·---•-•• -•••-••- -• .....;::.-- #V- • 

Finding %0 
# Date Standard ID Compound (limit: <20.0%) Associated Samples 

1- ~,,~ l \1 lC--V y: ~],...0 I __:s;7 (a 
l1 \0) 

I 

ICVsvoa. wpd 

/ 7 Page: __ of __ 

Reviewer:_.E.I 
2nd Reviewer: o---""' 

Qualifications 

j ... /v..!l/-A N~ 



LDC#: ~1b 32;>£-2q_ 

.METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

·; / 
Page: __ of __ 

Reviewer: FT 
2nd Reviewer: ~ 

0ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y · N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
Y /A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCG's ? 
Y N/A Were all %0 and RRFs within the validation criteria of ~20 %0 and ~o.os RRF? 

# I Date I Standard ID 

- I ~-ze)r1 I ~c_v 
- l1P7 
'+ 

~ 
---
.... 

- • (p l,q l r1 1 C!I!A/ 
:- I b(o '1 
----
-
j: 
+ 
+ 

-- -- --

.f ~l~a h1 . (!,C!/J 

+ oe: tl ,. 
I 

- ., /l.-8 /\7 CCA( 
of=~~.> 

CONCAL.wpd 

Compound 

'-\ 
j 
&. 

.&e. 
~ 
.:rr 
~ 

ff£ 

\-\ 
~ 
~(:1 
J:.I 

E3'"€Y 
~Jj 
~\(\( 
LlL 

E~ 

Ff· 
&(9-

L '-Lt.._ 
-

Finding %0 
(Limit: ~20.0%) 

~\-?> 

d't·l--
,.4. (o 

~4.8 
1-1-~ 
;t~.o 

'2...'-.l 
~-~ 

~""· (, 
~.~ 
~., .. c.J 
7.-)--,")/ 

~(o.O 

~ .. .;-
~B.O 
zz .. e 

:Z...2J.(p 

?J3 .. / 
:L1·~ 

21 .fJ 

I 

Finding RRF 
(Limit: ~0.05) 

--- ~-------' 

Associated Samples Qualifications 

H\? Ltt.ola- L\L\.\o?-.017 !l ~fuj/A f,.J ~) 
I J; 

1..\ + c:JJ.A; I A 
j-/\A.J;'A 

lL _y 

--" 

~ ~ ~7 11-~~LA (J'lO 
/ 

'!./ 
j~~/A 

IL I ,11 

\tt~(.. 1__1_! ~#- NO 

J/ Jl 

1\- l~(o -\-lv..-1LA NO 



LDC#: 2j_0?3~~~ 

METHOD: GCMS 82700 

VALIDATION FIND~NGS WORKSHEET 
Initial Calibration Calculation Verification 

/ Page: __ of __ / 

Reviewer: FT 

2nd Reviewer: C -

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard 10 Date Compound 

I CAL 6/16/2017 A 

GCMS4 s 
DO 

uu 
DOD 

Ill 

Where: 

Reported Recalculated 

(RRF10 std) (RRF10 std) 

1.6281 1.6281 

1.0198 1.0198 

1.7846 1.7846 

1.0105 1.0105 

1.1289 1.1289 

1.0451 1.0451 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6550 1.6550 2.1 

0.9965 0.9965 13.5 

1.7490 1.7490 9.4 

1.0306 1.0306 14.2 

1.1369 1.1369 4.2 

1.0127 1.0127 6.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

2.1 

13.5 

9.4 

14.2 

4.2 

6.2 



LDC #: 3 <to. 3 3 t.aq_ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ · ~f~ 
Reviewer: FT 

2nd Reviewer: C2 .. 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 1 00 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/25/2017 A 

GCMS6 s 
DO 

uu 
DOD 

Ill 

Where: 

Reported Recalculated 

(RRF10 std) (RRF10 std) 

1.8332 1.8332 

1.0092 1,0092 

1.6831 1.6831 

0.9349 0.9349 

0.9290 0.9290 

1.1785 1.1785 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.8390 1.8390 3.5 

0.9151 0.9151 7.3 

1.6210. 1.6210 3.8 

0.9013 0.9013 4.8 

0.9673 0.9673 6.2 

1.0842 1.0842 7.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. · 

Recalculated 

%RSD 

3.5 

7.3 

3.8 

4.8 

6.2 

7.2 



LOC #: ~ LO 3 3 £- ol cL, VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _£I 
2nd Reviewer: .Cl 

The percent difference (%0) oj the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below Using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(Cis)/(A;s}(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A;s =Area of associated internal standard 
Cx =Concentration of compound, C1s =Concentration of internal standard 

I Reported I Recalculated 

Standard 10 Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC} {CC) 

C-<!J.J hl.z.9\\7 A \.(oSSO ,.~~-, l·lo~1 1 (1st IS) 

¢Jfo \ l s (2nd IS) o .. ~9bS l· \\l.Q l·ll ~ 
pj? (3rd IS) l-_1_490 J.I05 \·\oq' 
tAU (4th IS) 1 . 0"30((, ).09( ).q:jj_ 

I)QQ (5th IS) l. \ ~~~ \·olu l-o7f.o 
:r::r.l. (6111 IS) \·01)../ \·tJoO \~o o 

2 ~v ~ J)JO }o A (1st IS) \-'i?>90 l.£1~ J- ~ 1..?> 
o B\) 0-9~1 ' o.,~9V ~ (2nd IS) 0 ·"1'39 tJ 

PO (3ro IS) 1·~10 I· f> 19 1·&4'1 
lAll\ (4th IS) 0·4013 1().~ ~44 o.9?A4 
PO.O (5th IS) 0 .9fo1-3 0."\'t_~ l o~'1A·cr) 
I I.I _{_6111 IS) I· o64:v \.\ ~0 \· \~0 

3 1_1~ IS_l 

(2nd IS) 

(3rd IS) 

(4111 IS) 

(5th IS) 

(6th IS) 

II Reported I Recalculated 
,, 

II 
%0 

I %0 
I 

1. J I· l I 

lJ... 0 )?--·0 

?--" .'-f -z.-;.-.4 
(,.'-} t,± I 

£'-3 ~.:_?_ I 

l·Y J.~ 
I 

1--~ l' ~ 
"J...w& -z.f.o 
1'1·1 ti-l 
?J·l ·3.7 
).9_ t·i 
~. :v 4 .?_.-

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_---"F""""'T=-: / 
2nd reviewer: (;.-/' 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

s I 10 amp:e : 

Surrogate 
Spiked 

Nitrobenzene-d5 ,o 
2-Fiuorobiphenyl 

T erphenyf-d 14 

Phenof-d5 

2-Ffuorophenof 

2,4,6-Tribromophenof I 
2-Chforophenof-d4 

1 ,2-Dichforobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Ffuorobiphenyl 

Terphenyf-d14 

Phenof-d5 

2-Ffuorophenol 

2,4,6-Tribromophenof 

2-Chlorophenof-d4 

1,2-Dichlorobenzene-d4 

S I ID amp.e : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenof-d5 

2-Ffuorophenol 

2,4,6-Tribromophenof 

2-Chforophenof-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

~·~'2.. bftl 
1·1)/ 1~ 
C6·1l ~1 
2. .. \ lJ tl 
~·$J l J;'i 

tO.{p \O(# 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

(p(e, 0 

18 
'£1 

l.} 

'~ \C {a \I 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3 'Jo 3 ~ E;; ~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: Q -

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

Where: SSG = Spike concentration 
SA = Spike added 

LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: L.~7 LJ-(eCJ- L\.L}Io20 / 

Compound --l 
~'~--~~:CO 

Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methvlohenol 

Acenaohthene 

Pentachloroohenol 

Pyrene 

Spike 
Concentr~oQ 

( I.A.~ tl(' 

I ' cs I[ . 1 csn II~ 1 cs11 csn I 
L __ Percent Recovery II Percent Recove_ry II RPD I 

.:;\ 
e_? 
~tJ 

'1 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of tb.e .recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: (C' 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

/v ), "'A Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration= (A)(IJN,)(DF)(2.0) Example: 
(As)(RRF)0/0)0/i)(%S) 

Lc...-~ tf~O- 4Li ~zo7 ~ 
A,. = Area of the characteristic ion (EICP) for the Sample 1.0. 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 

(5l-D) (2- J(ioou) internal standard 

l(o :±'! lj Is = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or 1-? l'<O~ ( 1-<i~'JO) C~) grams (g). 

v, = Volume of extract injected in microliters (ul) = 
Vt = Volume of the concentrated extract in microliters (ul) 

t-t'a--1v Of = Dilution Factor. 2~-~ 
%S = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 39033E4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 25, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-136063-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB34-AQ 460-136063-1 Water 06/26/17 
CFMW-019a-GW 460-136063-3 Water 06/26/17 
CFMW-016a-GW 460-136063-4 Water 06/26/17 
CFMW-020-GW 460-136063-5 Water 06/26/17 
CFMW-017-GW 460-136063-6 Water 06/26/17 
CFMW-028-GW 460-136063-7 Water 06/26/17 
CFMW-029-GW 460-136063-8 Water 06/26/17 
CFMW-027-GW 460-136063-9 Water 06/26/17 
CFMW-022-GW 460-136063-1 0 Water 06/26/17 
CFMW-021-GW 460-136063-11 Water 06/26/17 
CFMW-019a-GWF 460-136063-3F Water 06/26/17 
CFMW-016a-GWF 460-136063-4F Water 06/26/17 
CFMW-020-GWF 460-136063-5F Water 06/26/17 
CFMW-017-GWF 460-136063-6F Water 06/26/17 
CFMW-028-GWF 460-136063-7F Water 06/26/17 
CFMW-029-GWF 460-136063-8F Water 06/26/17 
CFMW-027-GWF 460-136063-9F Water 06/26/17 
CFMW-022-GWF 460-136063-1 OF Water 06/26/17 
CFMW-021-GWF 460-136063-11 F Water 06/26/17 
CFMW-0 19a-GWMS 460-136063-3MS Water 06/26/17 
CFMW-019a-GWDUP 460-136063-3DUP Water 06/26/17 
CFMW-016a-GWMS 460-136063-4MS Water 06/26/17 
CFMW-016a-GWDUP 460-136063-4DUP Water 06/26/17 
CFMW-0 19a-GWFMS 460-136063-3FMS Water 06/26/17 
CFMW-019a-GWFDUP 460-136063-3FDUP Water 06/26/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to· non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively ·identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(o/oRSD) was less than or equal to 5%>. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB34-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB34-AQ 06/26/17 Calcium 474 ug/L CFMW-019a-GW 
Sodium 680 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-016a-GWMS, no data were qualified for Calcium and Sodium percent 
recoveries outside the QC limits since the parent sample results were greater than 4X 
the spike concentration. 

4 
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For CFMW-019a-GWFMS, no data were qualified for Calcium, Magnesium, and Sodium 
percent recoveries outside the QC limits since the parent sample results were greater 
than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (0/oD) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-136063-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-136063-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-136063-1 

No Sample Data Qualified in this SDG 

6 
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LDC #:_-=-39::::...:0=3:...:3-=E~4a=--
SDG #:_4.:..:6-=-0---=-1-=-36::::...:0=-=6..:::..3--=-1 __ _ 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: 7- :1 Lf- 17 
Page:l._of_L_ 

Reviewer: MG 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc A[ea I I Cam meets 

I. Sample receipt/Technical holding times A 
II. ICP/MS Tune A 
Ill. Instrument Calibration A 
IV. ICP Interference Check Sample (ICS) Analysis A 
V. Laboratory Blanks A 
VI. Field Blanks svJ £. B :: I 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XI\/ 

Note: 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

OvPr::lll nf n<:>t<=~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A MS 
A DVP 
A Sb! 
A L-CS 

N 
A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

. F d d. I d Samples appended w1th were analyze as ISSO ve . 

Client ID 

1 I CFMW-EB34-AQ 

2 I CFMW-019a-GW 

3 \ CFMW-016a-GW 

4 ' CFMW-020-GW 

5 ( CFMW-017 -GW 

6 ~ CFMW-028-GW 

7d- CFMW-029-GW 

8 { CFMW-027 -GW 

9 ( CFMW-022-GW 

10 ( CFMW-021-GW 

11' CFMW-019a-GWF 

12 3 CFMW-016a-GWF 

13 3 CFMW-020-GWF 

14 3 CFMW-017-GWF 

15 3 CFMW-028-GWF 

L:\Roux Associates\Columbia Falls\39033E4aW.wpd 

tf-~8-'.. 
#= ~"(! 

c~ IN~- .~vc 
c~ Mt.t c..-'fx 

"3 

u 

I l 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-136063-1 

460-136063-3 

460-136063-4 

460-136063-5 

460-136063-6 

460-136063-7 

460-136063-8 

460-136063-9 

460-136063-1 0 

460-136063-11 

460-136063-3F 

460-136063-4F 

460-136063-5F 

460-136063-6F 

460-136063-7F 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

I 



LDC #: 39033E4a 
SDG #: 460-136063-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Client 10 LabiD 

16, CFMW-029-GWF 460-136063-8F 

17; CFMW-027 -GWF 460-136063-9F 

18 '!> CFMW-022-GWF 460-136063-1 OF 

19 3 CFMW-021-GWF 460-136063-11 F 

20 t CFMW-019a-GWMS 460-136063-3MS 

21 I CFMW-019a-GWDUP 460-136063-3DUP 

22' CFMW-016a-GWMS 460-136063-4MS 

23 t CFMW-016a-GWM&E> D u r 460-136063-4M8B t)V p 
243 CFMW-019a-GWFMS 460-136063-3FMS 

25 3 CFMW-019a-GWFDUP 460-136063-3FDUP 

26 

27 

28 ( fBv-11 
29d- pf3W'-
l~n 'S rsw~ 

Matrix 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Date:7- ;>Lf ... 17 
Page:_l_of_d_ 

Reviewer: MG 
2nd Reviewer:~ 

Date 

06/26/17 

06/26/17 

06/26/17 

06/26/17 

06/26117 

06/26/17 

06/26/17 

06/26/17 

06/26/17 

06/26/17 

Notes: __________________________________________________________________________________ __ 
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LD C #:_'3_9_0_3_3_£_L.l a. VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. v' 
Cooler temperature criteria was met. ~ 
II. ICPIMS Tune 

Were all isotojl_es in the tuning solution mass resolution within 0.1 amu? ./ 
Were %RSD of isotopes in the tuning solution s5%? ~ 

111. Calibration 

Were all instruments calibrated daily, each set-up time? J 
Were the proper number of standards used? ~ 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- t/ 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? ~ 
IV. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks v' validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

V' SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ~ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for t/ waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? v 
Was an LCS analvzed oer extraction batch? \/' 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) v' within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 
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VALIDATION FINDINGS CHECKI...IST 

Validation Area Yes No NA 

VIII. Internal Standards J~PA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? v 
IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL / !JCP)/>1 OOX the MDL(ICP/MS)? 

Were all oercent differences (o/oDs) < 1 0%? J 
Was there evidence of negative interference? If yes, professional judgement will be / used to qualify the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. v1 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. V' 
Target analytes were detected in the field blanks. ~ 

MET-SW_2014.wpd version 1.0 

Page:~of ;l 
Reviewer: .N\G 

2nd Reviewer:~ 

Findings/Comments 



LDC #: -;<=i ()~?:,£ Lf C\ VALIDATION FINDINGS WORKSHEET 
Sam pie Specific Element Reference 

Page:_\_ot_\_ 
. Reviewer: f'\G= 

2nd reviewer:~ 

All circled elements are applicable to each sample. 

C". .I ID MatriY TarnP-t " -~ U~t fTAL\ 

( __,\~ w ~AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Z~Mo, B, Si, CN~, 

'!_c., JO ~I AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,(fiQ)Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN~, 

! d-d--,d'l ~v (AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mil)Hg(Ni, K, Se, Ag, Na, Tl, V, Zn)Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN~, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=!, Mn, Hg, Ni, K, Se, A_g·, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN~, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN~, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=!, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

" ... . . .. ... 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

JCP-MS vJ ~. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe Pb Ma. Mn)Hg(Ni, K, Se, Ag Na, Tl, V, Zn)Mo, B, Si, CN·, 

GEAA AI ~h Ac::. Rl=l RA r.rl r.~ r.r r.n r., I=A Ph Mn Mn Hn Ni K RA An N;:t _TI \LJn Mn R Si t;N· 

Comments: Qiiercury by CVAA if pertormeg) 

ELEMENTS.4 

--··. 



LDC #: 39033E4a 

ETHOD: Trace Metals (EPA SW846 6020N7470A} 
N N/A Were field blanks identified in this SDG? 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Y/N N/A Were target analytes detected in the field blanks? 
Blank units: ug/L Associated sample units:____!!9[1 
Sampling date: 6/26/17 Soil factor applied NA 
t-1e1a manK type: (circle one) t-1e1a tslanK 1 K~nsate 1 umer:C t:tsJ 

Analyte Blank 10 

ll~~' :~, :i, 1 Action No Qual's. 
Level 

Ca 474 4740 

Na 680 6800 

Assoclatea ~amp1es: L (>lUX} 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\39033E4ab. wpd 

Page:j_of_j_ 

Reviewer: MG: 
2nd Reviewer: ~ 



LDC#: ?9 0?3£Yet VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard 10 

d-l~ 

!C \1 
I 

l"f~.r 

rev 

OCl-33 
CCV 

1'5r, 

cc,\1 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/l) of each analyte in the ICV or CCV source 

I eecalc1alated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) ,, "7.49 9,00 tOO 

CVAA (Initial calibration) 11t l).O;};)f.o 5.00 too 
fj 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) Fe Lt ~ ~~. OL\ '5000 41.-\ 
CVAA (Continuing calibration) H~ L{,'aB~1 5.oo ~s 

v 
GFAA (Initial calibration) 

GFAA (Continuing ca!ibation) 

----------------------

II 
ee~oded 

%R 

tOO 

(00 

C)L{ 

'lS 

I 

Page:_Lof_\_ 

Reviewer: f"\ &-
2nd Reviewer: ~ 

Acceptable 
(YIN) 

'( 

I 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 

: ~. ~: •• ·!~ 



LDC #: ~903~ E"L-{a VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020nOOO) 

Page:_j_ot_.L 

Reviewer: M G-' 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

Sample 10 

~1!>1 

;LCSA6 
I 

oa.o3 
i L-C S 

0 ~0~ 

~d-
0~16/ 00\(3 

;)~ 

Ofll'f O~ICf 
3 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

------ ~~--- --- -------

Found IS /I True I 0 I SOR (units) 
Type of Analysis Element (units) 

ICP interference check J\li I cot .9 0~fL-) ;;.oo 0~/L) 
Laboratory control sample Se 4 ~ . Co ? 0 d / ... ~ 50.0 0~1~-) 
Matrix spike (SSR-SR) (M~/, '\ ~~~~ Pb ;;13 • <3 J. L..j ~5 .. 0 

Duplicate S'a L( .L-{0 01/L) ~. ~Lt (#~;._) 
ICP serial dilution Co. "~ 19 ~ ~1/L-.) 6 Lf 0 <10 0~!t-) 

I eecalc11lated I 
I %R/RPOI%0 I 

41 

93 

9~ 

L{ 

;)..0 

.... 

Acceptable 
%R/ RPO I %0 (Y/N) 

CJ\ '{ 
<13 

1~ 

4 

d.O ~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 

. ~ ·.! ~ i' 



LDC #: ?:>90'3 '3£ L{ a VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_J of_L 
Reviewer: M G-

2nd reviewer: ~-

E ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for ___ # __ f__:,.____Z_V\ ________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Oil 

# 

\ 

?-
~ 

a{ 

c; 
Co 

1 
8 , 

,o 
l ( 
(~ 

('3 

l"l 
(c;' 

lb 
l1 

IS 
,q 

(RD)(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

I 
? 
3 
"i 
t1 
to 
7 
s 
<=t 

JO 

" ~~ 

t'; 
tl{ 

('} 

lb 
(7 
reo 
(~ 

RECALC.4SW 

Recalculation: 

( 3 . 1 '1 .u~ I... ) ( o . o t5o ,_) ( ~ ) 
0.05'0 t... 

Reported Calculated 
Concen;.ation con~;;ntion Acceptable 

Analyte (..-"q L.) (;oC-t L-) (YIN) 

::Z:V\ 
v 7 .. 4S y ( .. t;' 

<5\o \. 0 j.O(}. 

K 10~0 I o «80 
Mn ,~.<1 ld-~ 
(3a S7.LJ S7 .'1 
Al '38 . Co 3<c3.b 

Co.. "3L{600 ~Lf')OO 

Ni (. 1 l '~ s 
Mq.. f \ (00 '1700 

Co 
v 

I ·7 t.,(o(o 

As ,,3 I, 3~ 
t'b I· 3 t • ~4> 
Na '30'00 '3G:,80 
v EJ.(o 5'.b~ 

Mq_, l'?L.(OO It; Lf oo 
Fe,-v Ye.s L.(B.B 
Go l ~ 3 l. d(o 
N{;l J5 310 5'? 10 

K set 861 ,!I 



LDC Report# 39033E6 

Laboratory Data Consultants, Inc. 
· Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: July 25, 2017 

Parameters: Wet Chemistry 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-136063-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB34-AQ 460-136063-1 Water 06/26/17 
CFMW-019a-GW 460-136063-3 Water 06/26/17 
CFMW-016a-GW 460-136063-4 Water 06/26/17 
CFMW-020-GW 460-136063-5 Water 06/26/17 
CFMW-017-GW 460-136063-6 Water 06/26/17 
CFMW-028-GW 460-136063-7 Water 06/26/17 
CFMW-029-GW 460-136063-8 Water 06/26/17 
CFMW-027-GW 460-136063-9 Water 06/26/17 
CFMW-022-GW 460-136063-1 0 Water 06/26/17 
CFMW-021-GW 460-136063-11 Water 06/26/17 
CFMW-EB34-AQMS 460-136063-1 MS Water 06/26/17 
CFMW-EB34-AQMSD 460-136063-1 MSD Water 06/26/17 
CFMW-019a-GWMS 460-136063-3MS Water 06/26/17 
CFMW-019a-GWMSD 460-136063-3MSD Water 06/26/17 
CFMW-019a-GWDUP 460-136063-3DUP Water 06/26/17 
CFMW-016a-GWMS 460-136063-4MS Water 06/26/17 
CFMW-016a-GWMSD 460-136063-4MSD Water 06/26/17 
CFMW-021-GWMS 460-136063-11 MS Water 06/26/17 
CFMW-021-GWMSD 460-136063-11 MSD Water 06/26/17 
CFMW-021-GWDUP 460-136063-11 DUP Water 06/26/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, Dissolved Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide and Dissolved Cyanide by EPA Method 335.4 
Dissolved Organic Carbon by EPA SW 846 Method 9060A 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorous by EPA SW 846 Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimat~d, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39033E6_RA4.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB34-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB34-AQ 06/26/17 Chloride 172 ug/L CFMW-019a-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-019a-GW Chloride 917 ug/L 917J+ ug/L 

4 
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VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFMW-021-GWMS/MSD Chloride 119 (90-11 0) 121 (90-110) J+ (all detects) A 
(CFMW-019a-GW 
CFMW-016a-GW 
CFMW-020-GW 
CFMW-017-GW 
CFMW-028-GW 
CFMW-029-GW 
CFMW-027-GW 
CFMW-022-GW 
CFMW-021-GW) 

CFMW-021-GWMS/MSD Fluoride 121 (90-110) 119 (90-11 0) J+ (all detects) A 
(CFMW-019a-GW Sulfate 143 (90-110) 143 (90-110) J+ (all detects) 
CFMW-016a-GW 
CFMW-020-GW 
CFMW-017-GW 
CFMW-028-GW 
CFMW-029-GW 
CFMW-022-GW 
CFMW-021-GW) 

CFMW-021-GWMS/MSD Orthophosphate as P 82 (90-11 0) 83 (90-11 0) UJ (all non-detects) A 
(CFMW-019a-GW 
CFMW-016a-GW 
CFMW-020-GW 
CFMW-017-GW 
CFMW-028-GW 
CFMW-029-GW 
CFMW-027 -GW 
CFMW-022-GW 
CFMW-021-GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Material 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 

5 
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IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR, data were qualified as estimated in nine samples. 

Due to equipment blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-136063-1 

I Sample I Anal~te I Flag I A or P I Reason 

CFMW-019a-GW Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-016a-GW duplicate (%R) 
CFMW-020-GW 
CFMW-017-GW 
CFMW-028-GW 
CFMW-029-GW 
CFMW-027 -GW 
CFMW-022-GW 
CFMW-021-GW 

CFMW-019a-GW Fluoride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-016a-GW Sulfate J+ (all detects) duplicate (%R) 
CFMW-020-GW 
CFMW-017-GW 
CFMW-028-GW 
CFMW-029-GW 
CFMW-022-GW 
CFMW-021-GW 

CFMW-019a-GW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFMW-016a-GW duplicate (%R) 
CFMW-020-GW 
CFMW-017-GW 
CFMW-028-GW 
CFMW-029-GW 
CFMW-027 -GW 
CFMW-022-GW 
CFMW-021-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-136063-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-136063-1 

Modified Final 
Sample Analyte Concentration AorP 

I CFMW-019a-GW I Chloride 
I 

917J+ ug/L 

I 
A 

I 
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LDC#: 39033E6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-136063-1 Level IV 
Laboratory: Test America. Inc. 

Date: I- d~-17 
Page:_LofL 

Reviewer: M& 
2nd Reviewer~ 

METHOD: (Analyte) Alkalinity (SM2320B), Ammon ia-N (EPA Method 350.1 ), Chloride. Fluoride. Dissolved Fluoride. Sulfate 
(EPA Method 300.0t Total Cyanide (EPA Method 335.4), Dissolved Total Cyanide (EPA Method 335.4). Free Cyanide. 
Dissolved Free CyanidetEF'~ Metyl•eel336.4), Hardness (SM2340C), Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
EPA SW846 Method 9056A TDS SM2540C TSS SM2540D 

q,{j F~ee C.y~.,;Je / 0 issalv~ F-re.e Cyo.-"':d.e £FA SWB4~ Me-thod. <tor~) 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiao Area 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

)(I n\/<:>r!:lll nf rbt!:l 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB34-AQ 

CFMW-019a-GW 

CFMW-016a-GW 

CFMW-020-GW 

CFMW-017-GW 

CFMW-028-GW 

CFMW-029-GW 

CFMW-027 -GW 

CFMW-022-GW 

CFMW-021-GW 

CFMW-EB34-AQMS 

CFMW-EB34-AQMSD 

CFMW-019a-GWMS 

CFMW-019a-GWMSD 

CFMW-019a-GWDUP 

I I Cammeots 

A 
A 
A 
A 

sw E.B =I 

sw MS/MS'D ( '5 PG-: lf"O- I '3~~e~ ... \ L(~0-13,~(,~-\ 

~I& s.:tA pup 

A LCS/Lcsn/6RM 
N 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

-

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-136063-1 

460-136063-3 

460-136063-4 

460-136063-5 

460-136063-6 

460-136063-7 

460-136063-8 

460-136063-9 

460-136063-1 0 

460-136063-11 

460-136063-1 MS 

460-136063-1 MS D 

460-136063-3MS 

460-136063-3MSD 

460-136063-3DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

Water 06/26/17 

L:\Roux Associates\Coiumbia Falis\39033E6W.wpd 1 
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LDC #: 39033E6 
SDG #: 460-136063-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 7 .. J;-- t7 
Page:_i:...of~ 

Reviewer: M G- . 
2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity (SM23208), Ammon ia-N (EPA Method 350.1 ), Chloride. Fluoride, Dissolved Fluoride, Sulfate 
(EPA Method 300.0), Total Cyanide (EPA Method 335.4), Dissolved Total Cyanide (EPA Method 335.4). Free Cyanide. 
Dissolved Free Cyanide (EPA Metvhed 336.4t Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

I 

Client ID LabiD Matrix Date 

16 CFMW-016a-GWMS 460-136063-4MS Water 06/26/17 

17 CFMW-016a-GWMSD 460-136063-4MSD Water 06/26/17 

18 CFMW-021-GWMS 460-136063-11 MS Water 06/26/17 

19 CFMW-021-GWMSD 460-136063-11 MSD Water 06/26/17 

20 CFMW-021-GWDUP 460-136063-11 DU P Water 06/26/17 

21 

22 

23 

24 PBvv'l 
1?1; f'~"" d 
Notes: _______________________________________ _ 

L:\Roux Associates\Columbia Falls\39033E6W.wpd 2 



LDC #:_3_C)_0_?,_3_£_<o VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method SeeCo\fe.t] 

Validation Area Yes No 

I. Technical holding times 

All technical holdinQ times were met. v' 
Cooler temperature criteria was met. / 
II. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? v 
Were all initial calibration correlation coefficients> 0.995? / 
Were all initial and continuing calibration verification %Rs within the 90-110% QC v' 
limits? 

Were titrant checks performed as required? (Level IV only) ~ 

Were balance checks performed as required? (Level IV onlv) ~ 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? J 
Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

/ 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
v' (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences {RPD).:::: 20% for 

/ waters and.:::: 35% for soil samples? A control limit of ,:s CRDL(,:S 2X CRDL for soil) 
was used for samples that were .:::: SX the CRDL, including when only one of the 
duplicate sample values were< SX the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed oer extraction batch? J 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) ~ 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? ~ 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

v' 

Page:_Lof ;2 
Reviewer:~/' 

2nd Reviewer:~ 

Findings/Comments 

_ ...... ... 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

Were detection limits < RL? './ 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. orYlA ( v' 
Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. ./ 
Target analytes were detected in the field blanks. / 

WETC-EPA_201 O.wpd version 1.0 

NA 

v 

Page:_2ot2_ 
Reviewer:~_/' 

2nd Reviewer:~ 

Findings/Comments 



LDC #: 39 <7'33 Eb VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:__Lot_L 
Reviewer: MG ,..,. 

2nd reviewer: (;>?' 

~---•- 1n M~triY I Earamet£u I 
w pH TDS~NO/NO~~TKN TOG CR6

+ CIO~ I -
~ _, \0 pH~O/N~@TKN TOG CR6

+ CIO~~s)Cf_~~~ 
1-710 >(Frct~tJ.~.s. FV'e.y 

pH TDS Cl F NO.~ NO? SO"' PO"' ALK eN- NH~ TKN TOG CR6
+ CIO c. N c tJ 

Qc. ll I~ pH TDS Cl F N0_3 N02 S04 P04 ALK {QN) NH3 TKN TOG CR6
+ CI04 -

13,\a.{ pH TDS Cl F NO~ N02 S04 P04 ALK eN- NH~ TKN TOe eR6
+ CIO"' 

(dis' 
.ct!) 

fcj" pH TDS e1 F NO:. NO? 804 P04 ~eN- NH:< TKN TOG CR6
+ CIO~ 

lb' \1 _(!-eoca·$ r:-re:;J 
pH TDS Cl F NO:. N02 804 P04 ALK eN- NH3 TKN TOG eR6

+ e104 ~..... 1 
c. t-J 

,~ 18_, d0 'IJ pH TD8 (ci}f)NO~ NO? t$o)(Pc))ALK eN- NH:< TKN TOe CR6+ e10"' @i~) 

pH TD8 Cl F NO:< NO? SO"' P04 ALK eN· NH3 TKN TOe eR6
+ e104 

pH TDS Cl F NO:< NO? SOa POa ALK eN· NH:< TKN TOG eR6
+ e10.1 

pH TDS Cl F NO:< NO? SO<! P04 ALK CN· NH3 TKN TOG CR6
+ CI04 

pH TDS Cl F N03 NO? S04 P04 ALK CN· NH:< TKN TOC CR6
+ CIO<I 

pH TD8 Cl F NO:< N07 804 P04 ALK CN· NH::~ TKN TOC CR6
+ Cl04 

pH TD8 Cl F NO~ NO? 804 PO<! ALK eN· NH:< TKN TOG CR6
+ CI04 

pH TD8 el F NO~ NO? S04 P04 ALK eN· NH::~ TKN TOC eR6
+ Cl04 

pH TDS e1 F N03 N02 S04 P04 ALK eN· NH3 TKN TOe eR6
+ ei04 

pH TD8 Cl F NO:< NO? S04 P04 ALK eN- NH:< TKN TOC CR6
+ e104 

pH TDS e1 F N03 NO? 804 P04 ALK CN- NH3 TKN TOe CR6
+ CI04 

pH TDS e1 F NO:< NO? 804 P04 ALK eN- NH::~ TKN TOe eR6
+ e10.1 

pH TD8 e1 F N03 NO? S04 P04 ALK eN- NH3 TKN TOe CR6
+ e10A 

pH TD8 Cl F NO:< NO? 80A P04 ALK CN- NH~ TKN TOG CR6
+ CIO<I 

pH TD8 e1 F N03 N02 S04 P04 ALK eN· NH3 TKN TOG CR6
+ CI04 

pH TD8 Cl F NO:< N02 SOA P04 ALK CN" NH:< TKN TOG eR6
+ e10A 

pH TD8 Cl F NO:. N02 804 P04 ALK eN- NH:< TKN TOG eR6
+ Cl04 

pH TD8 Cl F N03 N02 804 P04 ALK eN- NH3 TKN TOG CR6
+ e10A 

pH TDS e1 F NO:< NO? SO<! PO<! ALK eN- NH:< TKN TOe eR6
+ CIO<I 

pH TDS Cl F NO:< NO? 804 P04 ALK eN· NH3 TKN TOe CR6
+ e10A 

- PH TD8 e1 F No3 No? soA P04 ALK eN· NH3 TKN Toe CR6
+ c1oA 

ni-l Tn~ r.1 I= N() N() ~() P() AI I< r.N· NI-l Tk'N T()r. r.R6+ r.rn 

Comments: ____________________________________ _ 

METHODS.6 



LDC #: 39033E6 

METHOD: lnorganics, EPA Method See Cover 
Blank units: ugll Associated sample units:~ 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Sampling date: 6/26/17 Soil factor applied NA 
Field blank type: (circle one) Field Blank I Rinsate I Other: {E8) Associated Samples: 2 

Sample Identification 

Reviewer: _ 
2nd Reviewer: A-

I I I I I I I I I 
I I I I I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\39033E6a.wpd 



LDC #: 3 Of 0 3 3 £ ~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: lnorganics, EPA Method See. Cove~ 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_Lot_( _ 
Reviewer: M (;-

2nd Reviewer: ~ 

N N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y ® N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
<fJ N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
v;VEL IV ONLY: 
WN N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

-

MS MSD 
It ..... , .......... 1n IIJI,.triv An,.lv+"' 0 0/ .... ~Pn tl imitc:\ .. """ ~ ·- . 
t tB/14 WG\'t~ Cl II 'i (~o -11 o) 1 a.t I GJo -no' ~a-\O J+ J..e-t1./ A 1ttll o<.ets) 

F , Cll ( \ l \ <J ( ' !a~7 C) rD r I J.rtt ; II\ ~~ 7 ~- (Q 

SO&.f 1'-{'3( ' l"' 3 ) j, .It J, 
ot;ss. c r lid-( ) lf\OV\e_ NO &vl.\1 .. 

i 
'to ~v f'O "{- f 8 a. ( ~lr ) 8'3 ' ' ~d.-\0 J'-tus-/A (OlH N·t>.) 

Comments: __________________________________________________________________________________________________________________ _ 

MSD.6 

:·; .... ~ 



•; 

LDC #: 3'10 3 3£'" VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method See. co v<!.,.>r 

The correlation coefficient (r) for the calibration of ~ was recalculated. Calibration date: b- d 1- r7 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Type of Analysis 

Initial calibration 

I 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

-------···- --

CO'i"tC .. Av-eq_ ~ ...... ::al,..lll::at ... ti 

Analyte Standard 10 Found (units) True (units) ror%R 

Blank - -
Standard 1 o.oa (w.~/c... I \ \G) 

Standard 2 o.ao ( J 3~&.fCo 

f Standard 3 (. 00 ( ) lei} 3d-5' 
~.DO ( ) Lf"fl?~ '( ').= 0. 99 8Cf 

Standard 4 

Standard 5 ?.oo ( ) ~3391 
4 . DO ( ~~ 

\ 
a'73S3 Standard 6 

- -Standard 7 

(~Oaf 

NH3 ... N CC\1 1 ll CJ 8 (vnd(~ ;;Loo (~ts 9~ 

tl~ct , .. o~, c,t~ I· oo (if!~ NO,(NOi .. ,.l cc\1 ( l07 

lot-Af 
07/.f~ 

0. 199 ~Q/L.~ 0' ~0'0 (W\~1 ~ /00 
ctJ ICV 

... 

ror%R 

'f ~ = 0 ~9940 

99 

107 

100 

Page:_l_of_l 

Reviewer: M(;-

2nd Reviewer:~ 

Acceptable 
(YIN) 

y 

,~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. __________________________________________________ _ 

CALCLC.6 

' ! 
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LDC#: ·'3903'3£b 

METHOD: lnorganics, Method 5 ee CoVe I/' 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:j_ot_L_ 

Reviewer: MG-
2nd Reviewer: .c::b. 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-O I x 1 00 Where, 
(S+D)/2 

Sample tO Type of Analysis 

Laboratory control sample 

LCS 

Matrix spike sample 

I fa 

Duplicate sample 

lt) 

S= 
D= 

Element 

so"f 

F -re.e 

ct-.1 

Alit< 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
(units) {units) 

7 18~ (_,ud /~ 1 5 oo f:«a 14 

(SSR-SR) 

'tO -7~ 0a/L-~ 5o.o cPa rl;~ 

, e r o 57 (I-ta 1 ~ /Bd-16;20~/~ 

,. 
eecalcuJated 

II 
ee~oded 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

C}(o CJ(,/' y 

Bl 81 

O.fo 0. fo 

' 
Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree with in 1 0.0% of the recalculated results. 

TOTCLC.6 



LDC #: '3Cf 0 3 3£ (o VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method see. c. 
0 

veV" 

Page:_{_ot_l_ 
Reviewer: M G-

2nd reviewer: ~ 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

- N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for _:/:t. __ ,.....L-_F_r_e_e_C_JJ _________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 
y::: M~ _..!, 

""~~ 
M :' a.f;""8 • L{ 

Recalculation: 

["' ~ S · 'i ( 0 . D 'lb) - 0. 9 I 8 J x (1. 3 "' I ) 
{D. I ~b 

b:::-o.e~ns 
Vi= -,.o """'' 
V.f- I·'?> el"\1 .. 

# 

l 

~ 

1 

~ 

t) 

" 
'7 

~ 

,. 
{0 

Sample 10 

\ 

a 

~ 

4 

6 

l, 

7 

e 

~ 

r-o 

~.0 !Nl\ 

Analvte 

Cl 

Alt,.< 

NH3- N 

IDS 

Jis>. (o-tA f CN 

Fvee ci'J 

H~rot ~e..s s 

N03/NOa-N 

0. ;s~. F 

-rss 

-

Reported Calculated 
Concen~tion 

(,c.t~ L) 
ConTjn~tion 

(1-l L) 
-.., 

I 7;;1. l7~ 

\Stooo ted ooo 

[Ott ,oa 

d-~0 ~,,._ d-d0 {~)~ 
~ 

~?J.G:, 9, .. y 

10,7 10.7 

l3Cob00 t3~000 

3~"0 ~5hO 

foO{ ~07 

1.0 ~~ly /.0 ~~~~ 

Acceptable 
(Y/N) 

y 

~ 

Note: __ m_e_+_h_o_J. __ 9_0_~_fa_A __ I_s_N_·1)_. +_o_..-_a._r _l _S'_~_"""'_P!,_\_e.._s,;;.._ _________ _ 

RECALC.6 



UL-SFV:\LOGIN\Roux Associates\Columbia Falls\39068COV.wpd

???
LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Roux Associates, INC August 1, 2017
209 Shafter Street
Islandia, New York 11749
Attn: Mr. Michael Ritorto

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation

Dear Mr. Ritorto

Enclosed are the final validation reports for the fractions listed below. These SDGs were
received on July 12, 2017. Attachment 1 is a summary of the samples that were reviewed for
each analysis.

LDC Project #39068:

SDG # Fraction

460-136178-1, 460-136263-1
460-136351-1

Volatiles, Semivolatiles, Metals, Wet Chemistry

The data validation was performed under Stage 4 guidelines. The analyses were validated
using the following documents, as applicable to each method:

! Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls
Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead
County, Montana, November 2015

  
! USEPA, National Functional Guidelines for Superfund Organic Methods Data

Review, August 2014

! USEPA, National Functional Guidelines for Inorganic Superfund Data Review,
August 2014

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update
1, July 1992; update IIA, August 1993; update II, September 1994; update IIB,
January 1995; update III, December 1996; update IIIA, April 1998; IIIB,
November 2004; update IV, February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
Project Manager/Chemist



Shaded cells indicate Level IV validation (all other cells are Level III validation). These sample counts do not include MS/MSD, and DUPs L:\Roux Associates\Columbia Falls\39068ST-Water.wpd

Level IV 5,988 pages-DL Attachment 1

     EDD LDC #39068 (Roux Associates, Inc.- Islandia, NY / Columbia Falls Aluminum Company, Columbia Falls, Montana)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

VOA
(8260B)

SVOA
(8270D)

Metals
(6020A
/7470A)

D.Metals
(6020A
/7470A)

Alk.
(2320B)

3NH -N
(350.1)

Cl,F
4SO

(300.0)

Diss.
F

(300.0)

Total
CN-

(335.4)

Free
CN-

(9016)

D.Total
CN-

(335.4)

D.Free
CN-

(9016)
Hard.

(2340C)

3NO /
2NO -N

(353.2)
4O-PO

(9056A)
TDS

(2540C)
TSS

(2540D)

  Matrix: W ater/Soil W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 460-136178-1 07/12/17 08/02/17 8 0 7 0 10 0 9 0 10 0 10 0 10 0 9 0 10 0 9 0 9 0 9 0 10 0 10 0 10 0 9 0 9 0

B 460-136263-1 07/12/17 08/02/17 6 0 5 0 10 0 9 0 10 0 10 0 10 0 9 0 10 0 5 0 9 0 5 0 10 0 10 0 10 0 9 0 9 0

C 460-136351-1 07/12/17 08/02/17 3 0 2 0 4 0 3 0 4 0 4 0 4 0 3 0 4 0 2 0 3 0 2 0 4 0 4 0 4 0 4 0 4 0

Total J/CR 17 0 14 0 24 0 21 0 24 0 24 0 24 0 21 0 24 0 16 0 21 0 16 0 24 0 24 0 24 0 22 0 22 362



LDC Report# 39068A 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 26, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-136178-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

Trip Blank 460-136178-2 Water 06/27/17 
CFMW-023-GW 460-136178-3 Water 06/27/17 
CFMW-038-GW 460-136178-6 Water 06/27/17 
CFMW-003-GW 460-136178-7 Water 06/27/17 
CFMW-010-GW 460-136178-8 Water 06/27/17 
CFMW-002-GW 460-136178-9 Water 06/27/17 
CFMW-015-GW 460-136178-10 Water 06/27/17 
CFMW-014-GW 460-136178-11 Water 06/27/17 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39068A 1_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39068A 1_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected ·due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39068A 1_RA4.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
·validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 15.0o/o for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2

) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/20/17 Dichlorodifluoromethane 30.8 All samples in SDG NA -
Vinyl chloride 31.6 460-136178-1 
Chloromethane 28.4 
Chloroethane 32.3 
Trichlorofluoromethane 41.5 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (o/oD) were. less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

4 
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Associated 
Date Compound %0 Samples Flag A orP 

07/04/17 Chloroethane 39.0 Trip Blank NA -
(08:11) Trichlorofluoromethane 25.4 CFMW-023-GW 

CFMW-038-GW 
CFMW-003-GW 
CFMW-01 0-GW 
CFMW-002-GW 
CFMW-015-GW 

07/04/17 Chloromethane 21.9 CFMW-014-GW NA -
(20:11) Chloroethane 53.8 

Methyl cyclohexane 23.1 
Tetrachloroethene 21.4 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits with the following exceptions: 

5 
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LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag A orP 

LCS/0460-447531 Chloroethane 161 (52-150) - NA -
(Trip Blank 
CFMW-023-GW 
CFMW-038-GW 
CFMW-003-GW 
CFMW-01 0-GW 
CFMW-002-GW 
CFMW-015-GW) 

LCS/0460-447547 Chloroethane 152 (52-150) 158 (52-150) NA -
(CFMW-014-GW) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-136178-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-136178-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-136178-1 

No Sample Data Qualified in this SDG 
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LDC#: 39068A1 VALIDATION COMPLETENESS WORKSHEET Date:..J./Jj);7 
Page:.l_ot_l_ SDG #: 460-136178-1 Level IV 

Laboratory: Test America. Inc. Reviewer: f'J 
2nd Reviewer: c;.J.?: 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatioo A[ea 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duj:>Hcates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 

f/ 

2 I 
~ I 
11 
5 I - I 6 

; I 
, 
8¥ 

9 

1n 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

Trip Blank 

CFMW-023-GW 

CFMW-038-GW 

CFMW-003-GW 

CFMW-01 0-GW 

CFMW-002-GW 

CFMW-015-GW 

CFMW-014-GW 

Notes: 

I I 
AtA 

b 
A. t.SV.... OA>~o 

__svJ 
b 

\JO ,~-= ' 
A 

tJ e.,.,~ 

-.5>\..AJ l-4Ait1 
N 

6 
A 
A 

.h 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\39068A 1 W.wpd 1 

Comments 

L - \~ }?10. 
I 

D = Duplicate 
TB = Trip blank 

I y.-

EB = Equipment blank 

LabiD 

460-136178-2 

460-136178-3 

460-136178-6 

460-136178-7 

460-136178-8 

460-136178-9 

460-136178-10 

460-136178-11 

\~ .£:=. -vV 
C.. eN .£:.-7---t.) 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within ~ 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ,::: 
0.05? 

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a 

Level IV checklist_8260B_rev01.wpd 
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Reviewer: r 7 

2nd Reviewer: ~ 



LDC #:_--=-'J----~.4_0 (,p_~_A VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a MS/MSD ana es of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was I e. 

Level IV checklist_8260B_rev01.wpd 

Page:~of.2:_ 
Reviewer: ~ ~ 

2nd Reviewer: 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
--

A Chloromethane AA. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. ,. Heptane 

D. Chloroethane DO. Chlorobenzene ODD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 A-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1 , 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1 ,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3, 5-Trichlorobenzene 0000. 1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q 1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR,. m,p-Xylenes RRRR. Ethyl acetate R 1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. o-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1_,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1, 1 ,2-Tetrachloroet~ane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VVV. 4-Ethyltoluene WW. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1, 3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_VOA_Long list.wpd 



LOC#: d1t:?68,_/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~se. see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ .. . . 

Y /-J.}J!A Were all %0 within the validatton criteria of ~20 %0? 

Finding %0 
# Date Standard ID Compound 1Limit: <20.0%) Associated Samples 

I ,..,. ·-
f1 

+ foll0\\1 \e>l- ~ jj !JO,~ _,. --\ • J f"\\? I VI'"' "1"'1 1~.:1J 

... aS'\¥ c.. 31·"' A\\ 

-\' p... .,_e .4 
-t D ~,.:a, 

-+ \(\< 'H·~ ,U 

ICVvoa.wpd 

Page:~of_/ 
Reviewer: FT 

2nd Reviewer: ~ 

Qualifications 

jt dJX" /A (}J). ~ 

' 



LOG #: ~ 9 otl3"'J) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
Y N N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y N N/A Were all %0 and RRFs within the validation criteria of ~20 %0 and z0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard 10 Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

I+ -d4-h1 t:1 ~ :2.~2 -c..c.A/ 0 ~ .. (.) \-471. M& _i~o .. ~4 .. s-;l 
I ,. 

ot> \' ~ ;t$",LJ. ! 

f.t 11Yh1 El?~lO-~ A ~I~Of ~. IV\\? 4~0 _.., c.nst tz 
t 

l 

").() \' 0 ~3,'i ' 

+ \T\T ~,) 

+ p.~ 2-J·l-J ',, 

CONCAL.wpd 
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Page:_of_ 

Reviewer:_F;._T.;;___ __ 
2nd Reviewer: ~ 

Qualifications 

J-lot.ct/A N\? 
.t 

JiJ.iX/A M? 

'~--" 
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LDC#: 3'ft/l, 8 ;CJ. / VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

~ N/A Was a LCS required? 
y__d VN/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD 10 Compound %R (Limits) %R (Limits) RPD (limits) Associated Samples 

l.<!J> '0 l\loO- 0 '"' \ ( '"~ -t>"U) ( ) ( ) \~7 , 
~&\11i3, ( ) ( ) ( ) H~ ~o- '+475'" ~ J 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

~.&1.0 4bo- D 1~2- ( ql.-\SO) \Sl3 (5). -\~) ( ) 5I. Me> &Jt,o- 4Lt 1S'"tl7 
Ll4iSA/ ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 
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LDC#: .3106k' /1--/ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ /of / 
Reviewer: FT 

2nd Reviewer: 0 

METHOD: GCMS 8260 B 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

Reported 

# Standard 10 Date Compound (RRF 20/1 00 std) 

I CAL 6/19/2017 F 0.2017 

GCMS5 c 0.2348 

cc 1.4151 

JJJ 1.2599 

Where: 

Recalculated 

(RRF 20/1 00 std) 

0.2017 

0.2348 

1.4151 

1.2599 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2117 0.2117 8.9 

0.2930 0.2930 11.4 

1.4775 1.4775 10.4 

1.2772 1.2772 6.4 

Recalculated 

%RSD 

8.9 

11.4 

10.4 

6.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

061917 5 
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LDC#: ~<t06.f/t-) VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: Q .._ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

-

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, Ais = Area of associated internal standard 
Cx =Concentration of compound, Cis= Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standard) linitiall lCCl {CC) 

1 ~1'?iJ.,~ ,, ~\f ~ (1st internal standard) 0."2--111 0. :l-\ lt, s a 2.1"'8 
c.uV 

(!_ o. l-~30 1)_ ~\ 1 "b o.;\73 
e->'0 '\ 

(2nd internal standard) 

~ (3rd internal standard) l· 'f11t;" \. (o 10 _(-totO 
Jjj (4th intP.rn::~l \·,..111--- I· 30'-J. I· ~f3&./ 

2 ~~?J~20 -t/~)r7 f (1st internal standard) 0 .. 2-\5 ~ 0-:Z..L~ 
C6~ c.. 0·?5"1\ D.3SJ/ 
~o\\ 

(2nd internal standard) 

~ \.lo~7 l·fo~7 (3rd internal standard) 

Jjj (4th internal standard) !) l·'t51 ( -~ S"1 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th intP.rn::~l 

4 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

I I l (4th internal standard) If I I 

Reported Recalculated 
%0 %0 

~ .. 4 ?-~4 
~,3 k'·-3 

Ci -~ Si·i 
<£. 0 Sf.; 

,., l) '1-~0 

zo w 
\).-·"' ,,..2.-
t ~ .. I I"'· J 

I I 
Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC#: ~<j06K~ J VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: _ _____,_F--=T~-
2nd reviewer: G /-

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS Surrogate Spiked 

~ 
= 

Sample ID: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 50·0 ~.1 "1 91 l7 

1 ,2-Dichloroethane-d4 a.tb./ Cf'? 93 
Toluene-dB '11- tf Oi5" ~1) 

Bromofluorobenzene .~ S'J-. l )0~ ro~ 11/ 

Sample ID: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 



LDC #: '-*, ()6 K /t- I 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:___EI 
2nd Reviewer: ~c:::t---

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: lAb \0 libo- 4~1S '3 \ 

I I 

Spike Spiked Sample I I CS II I CSD II I CS£1 CSD I 
Adi~d Concent\Jtion I II II I Compound ( \1\~ \..- ) ( ~;tC~ 4- Percent Recove!I Percent Recove!I RPD 

l~::r :~ · :~·t!i:fur11f;,;)irJJ;t,~,·;·,:r&~r;.~ft'l 
'<J fJ 

I I II I II I Recalculated I LCS LCSD LCS LCSD Reeorted Recalc. Reeorted Recalc. Reeorted 

1, 1-Dichloroethene W·O -z.o. 0 ~~ .} 1-0·~ \\lJ 1\0 IO'.Y IOJ- 'i ~ 

Trichloroethene ,.~. <)( 1,].. 0 nc..) n~ \lb tttJ 4 4 
Benzene 1-J.,· ~ ~');.~ ,, ~ \13 ,, \ HI '2-

,. 
Toluene ,._z,...Y "-I·~ 

1\ ' 
It\ toB to~ ~ ~ 

Chlorobenzene 'J '( 
,.,-z,.,-, ~~-~ ll~ 1\~ 10~ J 0~ t1 4 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



LDC#: .:l/06KA- j VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

ETHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: o.r-: 

Y N N/A Were all reported results recalculated and verified for all level IV samples? 
N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (8x)(ls)(DF} Example: 
<As)(RRF)(V0)(%S) 

~ A .I\ Ax = Area of the characteristic ion (EICP) for the Sample J.D. 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

GL-\-~1 ) (9J) 
Is = Amount of internal standard added in nanograms Cone.= 

(ng) 
( 5 "??18°) (O· ?of-~ 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

D.i~ lAC" j L 
Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

-

RECALC.WPD 



LDC Report# 39068A2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 27, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-136178-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-023-GW 460-136178-3 Water 06/27/17 
CFMW-038-GW 460-136178-6 Water 06/27/17 
CFMW-003-GW 460-136178-7 Water 06/27/17 
CFMW-010-GW 460-136178-8 Water 06/27/17 
CFMW-002-GW 460-136178-9 Water 06/27/17 
CFMW-015-GW 460-136178-10 Water 06/27/17 
CFMW-014-GW 460-136178-11 Water 06/27/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (o/oRSD) were less than or equal to 20.0%>. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2

) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/30/17 Hexachlorocyclopentadiene 21.4 All samples in SDG NA -
460-136178-1 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0o/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 
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VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag AorP 

LCS/0460-446890 Hexachlorocyclopentadiene 104 (18-99) 108 (18-99) NA -

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-136178-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-136178-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-136178-1 

No Sample Data Qualified in this SDG 
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LDC #:_3=-=9=-=0~6=8A-=2=a'----
SDG #:_4.:..;:6~0-___:1-=36=-1.:.....:.7-=8--.:-1'----

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 7 bY /17 
Page:_}_ of_!_ 

Laboratory: Test America. Inc. Reviewer: F7 
2nd Reviewer: o.!c-: 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-
1 

2 

3 -
4 -
5 -
6 

-7 

8 

lg 

I llalidatian A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate s_pikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Fie.ld duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-023-GW 

CFMW-038-GW 

CFMW-003-GW 

CFMW-01 0-GW 

CFMW-002-GW 

CFMW-015-GW 

CFMW-014-GW 

Notes: 

I I 
A1A 

b 

A-, A 'I~ ~0 
..!!!::>W 

A 
N 
A 

tJ (!.._~ 

_sv.:) ~ro 
N 
A 
A 
.A 

A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

II 
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Comments 

b ?0, ( ")/ 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-136178-3 

460-136178-6 

460-136178-7 

460-136178-8 

460-136178-9 

460-136178-10 

460-136178-11 

\CAT !=.-2>0 

c...oJ £::. w 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

II 

I 

II 



VALIDATION FINDINGS CHECKLIST 

PA SW 846 Method 82700 

Did the 

Were all percent relative standard deviations (%RSD) 5 20% and relative response 
factors within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
!:lf"r·=nf!:lnt•= criteria of> 0.990? 

Was in this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com worksheet. 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_827DD _rev01.wpd 

Page:_Lot_~ 
Reviewer: r7 

2nd Reviewer: ~ 



LDC #: ;~o b6 AJ.o./ VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

II assessment of data was found to be 

Level IV Checklist_8270D_rev01.wpd 
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Reviewer: ~ . 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
---

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C 1. N-Nitrosomethylethylamine 

D. 1 ,3-Dichlorobenzene DD. Acenaphthylene DDD. Chrysene DDDD. cis/trans-Decalin D1. N-Nitrosomorpholine 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 
I 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 
I 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 A-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o' ,o"-Triethylphosphorothioate 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1 A-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1 ,2-Diphenylhydrazine 01. 1 ,3,5-Trinitrobenzene 

i P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R 1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene ITTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene U UU. Benzo(b )thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene VVW. 1,2,4,5-Tetrachlorobenzene V1. 1 A-phenylenediamine 

W. 2-Methylnaphthalene WW. Carbazole www. Benzo(e)pyrene wwww .. 2-Picoline W1. Methapyrilene 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2, 6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1. Pentachloroethane 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1.3,3'-Dimethylbenzidine 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1.o-Toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC #: <.57o6 Sf .l'f.Q>~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y }J N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
~ Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

Y ~ N/A Were all %0 and RRFs within the validation criteria of s20 %0 and ~o.os RRF? 

I I I 
Finding %0 

I 
Finding RRF 

I # Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

I~ 1~:~~ I 
(!.e-./ 

I 
>( 

I '-1 .. + I I ~}' 

CONCAL.wpd 

/ / Page: __ of __ 

Reviewer: FT 
2nd Reviewer: 0"-.....:---

Qualifications I 
I ~+ cJ,.J; LA ..,!) I 



LDC#: 3'J06$1ArJ~ 

METHOD: ~C HPLC 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Page: _(of_/ 

Reviewer: ____£I 
2nd Reviewer: ~ 

~atse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Were a laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) analyzed for each matrix in this SDG? 
~ Were the LCS percent recoveries (%R) and relative percent differences (RPD) within the QC limits? 

~.e)~~I_I_~!D Only 
~ Was an LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 

--- --- ---

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

~- ( ) ( ) ( ) 

~/o 4lo0- )( \0 4 C\~-9~) \OAO c \B _qO\) ( ) c;\.\ \ ,l-1-~ /f tJj) 

l.\-4toe~o ( ) ( ) ( ) 
, 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ' ( ' 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS_r1.wpd 



LDC #: 31 Ob}( /72t::t_ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (S/X) 

Calibration 

# Standard ID Date Compound 

I CAL 6/15/2017 A 

GCMS14 s 
DD 

uu 
DDD 

Ill 

-

Reported 

(RRF10 std) 

1.7719 

1.0300 

1.9765 

1.1229 

1.1357 

1.1363 

Where: 

Recalculated 

(RRF10 std) 

1.7719 

1.0300 

1.9765 

1.1229 

1.1357 

1.1363 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

---

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6606 1.6606 7.1 

1.0145 1.0145 2.9 

1.9297 1.9297 2.0 

1.1089 1.1089 2.8 

1.1935 1.1935 3.3 

1.0470 1.0470 12.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

---

Recalculated 

%RSD 

7.1 

2.9 

2.0 

2.8 

3.3 
I 

12.3 



LDC#: ..3?o6~/1-2~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ac)(C~s)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, A1s = Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC} {CC} 

1 ac,y' b/3~/17 4 (1st IS) ,.,h(){p J. 7~-, /·]S/ 
~Z--3<1 6 (2nd IS) I· DIY~ ;. 0 '/0 ;.oyO 

l)j) (3n! IS) 1- cr~~7 fCf7!) !·97!J-
t(Lf (4th IS) /-/bk7 1·/30 /p/30 
{)/)/) (5th IS) I· l,&s-- 1·133 /-!33 
xx:r _(6th ISl /· o Yru I·J!:;7P ;-;n.. 

2 _(_1.st_ IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

(6th IS) 

3 1_1st IS_l 

(2nd IS) 

(3'd IS) 

(4th IS) 

(5th IS) 

_L6th IS) 

II Reported I Recalculated I 
II 

%0 I %0 I 
s-.. i/ S:_f_ 
; .. ~- 2 .. J? 
'2-·:f_ Z.'f 
11 1·1 
>-;I S,j 
;o .. tf LO·!i 

I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: <!Jo6Jt~.2C\ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-d5 ,o. 0 
2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol ,v 
2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
S~iked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

cryo Cf'-1 
OJ .. )?; '~ 
1 o.l JO/ 

'J..~1 JO 

lf· lP I lflP 
J/.~ /12 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Rej)orted 

Percent 
Recovery Percent 

Recalculated Difference 

Cfi 0 
~r 
fO/ 
30 

¥~ 
/IY .. I 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: <..390b8rt2~ VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:_fl 

2nd Reviewer: a.___ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~\0 1\feO- 4t..\~e9 b 

Spike _j 
Added 

( V(\ 1 l.. ) 

~ 
Compound 

I 1 cs II . 1 csn II ' CS" csn I 
L Percent Recovery II Percent Recovery II RPD I 

~~~ 
~I 

Phenol so.o I stJ. o I ~.3 ~ 

N-Nitroso-di-n-propylamine $04 D it',£" JO 0 /00 /0/ 

4-Chloro-3-methvlohenol ~'8·Y ~7·~ £~ ';l(t:, gtf. ~'f :2-- I ,., 
1(,.0 77·/ 

JIIO I ~ liP?> /77 

~0 I if'·?:> 7~· if I) 

~ 1f' Cf{.p Cft I 
JO~ f'D~ 11/ tJ/ ~ y 

'1r i'i 1¥ 1'1 0 D 

Acenaohthene 

Pentachloroohenol 

Pyrene 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 1 0. 0% of the recalculated results. 

LCSCLC.wpd 



LDC#: 0'r06itA ~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: ~ 

JC l, 1\1/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(IJNJ(DF)(2. 0) Example: 
(As)(RRF)(V0)(Vi)(%S) 

~.-~Jo 1./~I::J .... 4 t.f k8. '0 A Ax = Area of the characteristic ion (EICP) for the Sample I.D. 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard (st) (;_) (ioo iJ) 

Is = Amount of internal standard added in nanograms (ng) Cone.= t2St "J..').-Oj 

vo = Volume or weight of sample extract in milliliters (ml) or Jf3~-qe7 (I· bhtJb ) ( 2-.sv 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 

vt = Volume of the concentrated extract in microliters (ul) 

2(a. ~ (,{~I L Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 39068A4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: July 27, 2017 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-136178-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB35-AQ 460-136178-1 Water 06/27/17 
CFMW-023-GW 460-136178-3 Water 06/27/17 
CFMW-028a-GW 460-136178-4 Water 06/27/17 
CFMW-032a-GW 460-136178-5 Water 06/27/17 
CFMW-038-GW 460-136178-6 Water 06/27/17 
CFMW-003-GW 460-13617 8-7 Water 06/27/17 
CFMW-01 0-GW 460-136178-8 Water 06/27/17 
CFMW-002-GW 460-136178-9 Water 06/27/17 
CFMW-015-GW 460-136178-10 Water 06/27/17 
CFMW-014-GW 460-136178-11 Water 06/27/17 
CFMW-023-GWF 460-136178-3F Water 06/27/17 
CFMW-028a-GWF 460-136178-4F Water 06/27/17 
CFMW-032a-GWF 460-136178-5F Water 06/27/17 
CFMW-038-GWF 460-136178-6F Water 06/27/17 
CFMW-003-GWF 460-136178-7F Water 06/27/17 
CFMW-01 0-GWF 460-136178-8F Water 06/27/17 
CFMW-002-GWF 460-136178-9F Water 06/27/17 
CFMW-015-GWF 460-136178-1 OF Water 06/27/17 
CFMW-014-GWF 460-136178-11 F Water 06/27/17 
CFMW-023-GWFMS 460-136178-3FMS Water 06/27/17 
CFMW-023-GWFDUP 460-136178-3FDUP Water 06/27/17 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39068A4A_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(o/oRSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB35-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank 10 Date Analyte Concentration Samples 

CFMW-EB35-AQ 06/27/17 Calcium 324 ug/L CFMW-023-GW 
Sodium 718 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-023-GW Sodium 3560 ug/L 3560J+ ug/L 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-023-GWFMS, no data were qualified for Barium, Calcium, and Magnesium 
percent recoveries outside the QC limits since the parent sample results were greater 
than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%D) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards {ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to equipment blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-136178-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-136178-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-136178-1 

Modified Final 
Sample Analyte Concentration 

I CFMW-023-GW I Sodium I 
3560J+ ug/L 

I 
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LDC#: 39068A4a VALIDATION COMPLETENESS WORKSHEET Date: 7 r as..- t1 
Page:_Lof ~ 

Reviewer: MG 
SDG #: 460-136178-1 Level IV 
Laboratory: Test America. Inc. 

2nd Reviewer: ~ 
METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiao A[ea I I Cammeots 

I. Sample receipt/Technical holding times A 
II. ICP/MS Tune A 
Ill. Instrument Calibration A 
IV. ICP Interference Check Sample (ICS) Analysis A 
V. Laboratory Blanks A 
VI. Field Blanks sw £8= I My 
VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()\/,.r~ll A nf n~t~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

,L\ MS 

A nur 
A 5t>~ 

A LC.5 

N 
A 
A 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

Samples appended with "F were analyzed as dissolved 

Client ID 

1 I CFMW-EB35-AQ 

2 ' CFMW-023-GW 

3 I CFMW-028a-GW 

4 r CFMW-032a-GW 

5 I CFMW-038-GW 

6 I CFMW-003-GW 

7 I CFMW-01 0-GW 

8 I CFMW-002-GW 

9 I CFMW-015-GW 

101 CFMW-014-GW 

11 ~ CFMW-023-GWF 

12~ CFMW-028a-GWF 

13l CFMW-032a-GWF 

14 ~ CFMW-038-GWF 

15 '). CFMW-003-GWF 

L:\Roux Associates\Columbia Falls\39068A4aW.wpd 

(st>~: Lf'O-(~b~~3-f ).:f"JO:B4 (4~ 
( 

II 
L 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-136178-1 

460-136178-3 

460-136178-4 

460-136178-5 

460-136178-6 

460-136178-7 

460-136178-8 

460-136178-9 

460-136178-10 

460-136178-11 

460-136178-3F 

460-136178-4F 

460-136178-5F 

460-136178-6F 

460-136178-7F 

) 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

0 

I 



LDC #: 39068A4a 
SDG #: 460-136178-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Client ID LabiD 

16d CFMW-01 0-GWF 460-136178-8F 

17d- CFMW-002-GWF 460-136178-9F 

18;1. CFMW-015-GWF 460-136178-1 OF 

19J. CFMW-014-GWF 460-136178-11 F 

20~ CFMW-023-GWFMS 460-136178-3FMS 

21 ~ CFMW-023-GWFDUP 460-136178-3FDU P 

22 

23 

24 

25 I ff3w \ 
?~ ~ raw~ 

Matrix 

Water 

Water 

Water 

Water 

Water 

Water 

Date: 7- ~.r;- l 7 
Page:_l:_of d

Reviewer: MG-
2nd Reviewer: ~ 

Date 

06/27/17 

06/27/17 

06/27/17 

06/27/17 

06/27/17 

06/27/17 

Notes: ________________________________________________________________________________ __ 
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Loc #: 39 o" s At.f" VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA sw 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. V' 
Cooler temperature criteria was met. / 
II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 
Were %RSD of isotopes in the tuning solution ~5%? J 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the ~oper number of standards used? v 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- v' 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? v 
IV. Blanks 

Was a method blank associated with every sample in this SDG? -/ 
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? ./ 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? ~ 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this v SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed per extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) vi within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page:~of__d_ 
Reviewer: M.G 

2nd Reviewer: ~ 

Findings/Comments 



LDC #: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) v of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> SOX the MDL / 
(ICP)/> 1 OOX the MDL(ICP/MS)? 

Were all percent differences (o/oDs) < 10%? ~ 

Was there evidence of negative interference? If yes, professional judgement will be ./ 
used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable ~ 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. ~ 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. v' 
Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. 

.; 

MET-SW_2014.wpd version 1.0 

NA 

~ 

~ 
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2nd Reviewer: ~· 
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LDC#: 3<}06~At..f~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_of_L 

Reviewer: M& 
2nd reviewer: ~ 

All circled elements are applicable to each sample. 

.... 1n M~triY TarnAt An~h,t.o I i~t fTAI \ 

I~~~ w rAI, Sb, As, Ba, Be, Cd Ca Cr Co Cu Fe Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zii') Mo, B, Si CN-, 

a c. ao, <H l, ~AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, M..D) Hg(Ni, K, Se, Aq, Na, Tl V, Zn) Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb; As, Ba, Be, Cd, Ca, Gr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

A ...... 1 ..... 1.,.. •• -• 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP-MS w ~1, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn) HglNi, K, Se, Ag, Na, Tl, V, Zn)Mo, B, Si, eN·, 

l~!=t..t.. AI ~h Ac::. ~~ ~A r.rl r.~ r.r r.n r.11 I=A Ph Mn Mn l-In 1\li I< ~o lln 1\l!:it Tl \/ 7n Mn R ~i rN· 

Comments: (Mercury by CV AA if performed) 

ELEMENTS.4 



LDC #: 39068A4a 

~THOD: Trace Metals (EPA SW846 6020A/7470A) 

WN N/A Were field blanks identified in this SDG? 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

0N N/A Were target analytes detected in the field blanks? 

Blank units: ug/L Associated sample units:____!d9[b 
Sampling date: 6/27/17 Soil factor applied NA 

t-1e1a oaanK type: (circle one) t-teta ljlanK 1 Ktnsate 1 umer: ~lj 1_ 

Analyte Blank ID 

· .. · .F ·::::•·•:.' /:/:. 

. 2 .. 
.. 1 Action 2 .. ··.····;~:. • ·.' Level 

Ca 324 3240 

Na 718 7180 3560J+ 

Assoctatea ~amp1es: L 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\39068A4ab.wpd 
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Reviewer:~ 
2nd Reviewer: C? -



LDC #: '3<=t 0 (:, g A 4 a. VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/l) of each analyte in the ICV or CCV source 

Page:_·l_of_L 

Reviewer: M <:;--
2nd Reviewer: Q _ 

- I Recalculated r ;~;~:d --1 
Standard ID Type of Analysis Element Found (ug/L) True (ug/L) I %R I %R Ac~j~ble 

ICP (Initial calibration} 

o3r.., ,; r c v' ICP/MS (Initial calibration) p b '-f ( • l) 7 4 0 . 0 I 0 4 I 0 '-( T, 
l'tfS' 

r c " CVAA (Initial calibration) H ~ L{ • '1 7 "L.f 5. 00 9 ~ 9 (o 
v 

ICP (Continuing calibration) 

0'11~ 
C C V ICP/MS (Continuing calibration) M \1\ 4 Cj I . b 'J ~ 0 0 q S 9 ~ 

t1aCJ 
CCV CVAA (Continuing calibration) H ~ l.{ • 51{ ( \ 5, 00 9 \ Cf 1 ·~ 

v 

GFAA (Initial calibration) 

GFAA (Continuing cafibation) 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 



LDC#: '3C}OG::,8 A4~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

'Page:_Lof_\ 

Reviewer: M.G 
2nd Reviewer: ..Jio.C--

METHOD: Trace Metals (EPA SW 846 Method 6010/6020nOOO) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = ll-SDRI X 100 
I 

SampleiD 

0'33'{ 

rcsAe 
0""~ 
L...CS 
Ob Lti 

;)0 

O(:, S"'l / 0~ i!)O 

,?.\ 
Ofo ~.3 I o "too 

ll 

Where, I = Initial Sample Result (mg!L) 
SDR = Serial Dilution Result {mg/L) (Instrument Reading x 5) 

Found IS /I True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check Cv- l ~(a. 9 ~dly d-00 (~A a!~ 
Laboratory control sample Cu q ·"0 f~l~ 10.0 (~ 61 ... ) 

(SSR-SR) Matrix spike 

(M~' ;;o.o 0<a1'-) As l". £8 L, 

Duplicate 13a 170.~ 0<~/s ((o~ • L.f ~3/t.) 
ICP serial dilution 

M~ lLi tS?. (,u~/1.~ I 4 L.f o \ ~ (1/L-~ 

I eecalc11lated I 
I %R/RPD/%D I 

~6 

q(o 

99 
O.(o 

t.s 

Acceptable 
%R/RPD/%0 (Y/N) 

q8 '( 
CJ0 

9'1 
O.b 

I. 5 'lJ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC #: 'J_,Cf 06 S ALia. VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_j_ot_l_ 

Reviewer: MG 
2nd reviewer: ~-

~ ase see qualifications below for all questions answered ,N,. Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
~~N..:.:..:/A~ Are all detection limits below the CRDL? 

Detected analyte results for ------=-JF''--_l ,____C_~~-------- were recalculated and verified using the following 
equation: 

Concentration = (RD)(FV)(Dil) 

RD = 
FV 
ln. Vol. 
Oil 

# 

I 
~ 
) 

L{ 

r; 
fo 

7 
~ 

~ 
fO 
I ( 

\~ 

~~ 

II.{ 

I( 

lfo 
11 
~~ 

l't 

(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

( 

2 
3 
L( 

t? 
b 
7 
s 
9 
IO 
( 1 
(~ 

\3 
P1 
It;' 

l{o 

17 
t'B 
(<:J 

Recalculation: 

(trot. 77o J.<~f,_)( o.o5o L)(~) 
o.o~o ,_ 

Reported Calculated 
Concen~tion Con:;n~tion Acceptable 

Analyte (ICA<J L.) ()-( '- ) (YIN) 
v 

'( Cc:t 3;;>1-{- 3~4 
"Z. {1'\ 10. ~ I 0 . d. 
Pb 1.3 l· ;}8 
c.,- 7-L\ 1-'i ~ 
At d1. \ d7. \ 
1\Ji ~.3 ' • (;l(p 
As ~-9 ;) .67 
~e (ot7 ''1 
S'o 0. 80. 0~3;). 
NA {GJ I 00 19100 

K L{l5' Lf75' 
v ~-1 ~,(J. 

C. «A 3. I 3 .. 08 
~Ot d 3 ( d3( 
Se q. \ G).\L\ 

Co ~.'J ;;J.d.~ 

Mq,_ <)f~O 9t so 
M~ Ll .3 "{ .. ~<a 
A.s dal d.OS ,II 

Note:_vn~e-~-r~h..:..:o::..:J..:::..:..__-,_~_7.,.:__0_A..:..__r-=s __ N_.t)_ . .-:.t_rJ.r __ a_f(_s_a_M_...!,.f_l_e-_s ____________ _ 
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LDC Report# 39068A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 27, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-136178-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB35-AQ 460-136178-1 Water 06/27/17 
CFMW-023-GW 460-136178-3 Water 06/27/17 
CFMW-028a-GW 460-136178-4 Water 06/27/17 
CFMW-032a-GW 460-136178-5 Water 06/27/17 
CFMW-038-GW 460-136178-6 Water 06/27/17 
CFMW-003-GW 460-136178-7 Water 06/27/17 
CFMW-010-GW 460-136178-8 Water 06/27/17 
CFMW-002-GW 460-136178-9 Water 06/27/17 
CFMW-015-GW 460-136178-10 Water 06/27/17 
CFMW-014-GW 460-136178-11 Water 06/27/17 
CFMW-023-GWMS 460-136178-3MS Water 06/27/17 
CFMW-023-GWMSD 460-136178-3MSD Water 06/27/17 
CFMW-032a-GWMS 460-136178-5MS Water 06/27/17 
CFMW-032a-GWMSD 460-136178-5MSD Water 06/27/17 
CFMW-028a-GWMS 460-136178-4MS Water 06/27/17 
CFMW-028a-GWMSD 460-136178-4MSD Water 06/27/17 
CFMW-028a-GWDUP 460-136178-4DUP Water 06/27/17 
CFMW-014-GWMS 460-136178-11 MS Water 06/27/17 
CFMW-014-GWMSD 460-136178-11 MSD Water 06/27/17 
CFMW-014-GWDUP 460-136178-11 DUP Water 06/27/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, Dissolved Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide and Dissolved Total Cyanide by EPA Method 335.4 
Free Cyanide and Dissolved Free Cyanide by EPA SW 846 Method 9016 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorous by EPA SW 846 Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB35-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB35-AQ 06/27/17 Chloride 162 ug/L CFMW-023-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-023-GW Chloride 372 ug/L 372J+ ug/L 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR} were within QC limits with the 
following exceptions: 

4 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-014-GWMS/MSD Chloride 130 (90-110) 121 (90-11 0) J+ (all detects) A 
(CFMW-023-GW Sulfate 122(90-110) 124 (90-110) 
CFMW-032a-GW 
CFMW-038-GW 
CFMW-010-GW 
CFMW-002-GW 
CFMW-015-GW 
CFMW-014-GW) 

CFMW-014-GWMS/MSD Orthophosphate as P 61 (90-110) 66 (90-110) J- (all detects) A 
(CFMW-023-GW UJ (all non-detects) 
CFMW-028a-GW 
CFMW-032a-GW 
CFMW-038-GW 
CFMW-003-GW 
CFMW-01 0-GW 
CFMW-002-GW 
CFMW-015-GW 
CFMW-014-GW) 

CFMW-011 a-GWMS/MSD Dissolved fluoride 115 (90-11 0) 115 (90-11 0) J+ (all detects) A 
(CFMW-023-GW 
CFMW-028a-GW 
CFMW-032a-GW 
CFMW-038-GW 
CFMW-01 0-GW 
CFMW-002-GW 
CFMW-015-GW 
CFMW-014-GW) 

CFMW-011 a-GWMS/MSD Dissolved fluoride 115 (90-110) 115 (90-110) NA -
(CFMW-003-GW) 

CFMW-028a-GWMS/MSD Sulfate 85 (90-11 0) 78 (90-110) J- (all detects) A 
(CFMW-028a-GW 
CFMW-003-GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Material 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (o/oR) were within QC limits. 

5 
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IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR, data were qualified as estimated in nine samples. 

Due to equipment blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-136178-1 

I Sample I Anal~te I Flaa I A orP I Reason 

CFMW-023-GW Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-032a-GW Sulfate duplicate (%R) 
CFMW-038-GW 
CFMW-01 0-GW 
CFMW-002-GW 
CFMW-015-GW 
CFMW-014-GW 

CFMW-023-GW Orthophosphate as P J- (all detects) A Matrix spike/Matrix spike 
CFMW-028a-GW UJ (all non-detects) duplicate (%R) 
CFMW-032a-GW 
CFMW-038-GW 
CFMW-003-GW 
CFMW-01 0-GW 
CFMW-002-GW 
CFMW-015-GW 
CFMW-014-GW 

CFMW-023-GW Dissolved fluoride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-028a-GW duplicate (%R) 
CFMW-032a-GW 
CFMW-038-GW 
CFMW-01 0-GW 
CFMW-002-GW 
CFMW-015-GW 
CFMW-014-GW 

CFMW-028a-GW Sulfate J- (all detects) A Matrix spike/Matrix spike 
CFMW-003-GW duplicate (%R) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-136178-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-136178-1 

Modified Final 
Sample Analyte Concentration AorP 

I CFMW-023-GW I Chloride I 
372J+ ug/L 

I 
A 

I 

7 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39068A6_RA4.DOC 



LDC #: 39068A6 
SDG #: 460-136178-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 7- ~~- 17 
Page:_l of_l__ 

Reviewer: MG 
2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ). Chloride. Fluoride. Dissolved Fluoride. Sulfate 
(EPA Method 300.0). Total Cyanide (EPA Method 335.4). Dissolved Total Cyanide (EPA Method 335.4). Free Cyanide. 
Dissolved Free Cyanide (EPA Methg8 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
(EPA SW846 Method 9056A). TDS (SM2540C). TSS (SM2540D) 

91/~ Free Cya."';t:J.~ 
1 
'Dissolv~ F.r.ee Cra"';r).e, ( £pp.. S'vJ8&.f6 1'"\e:thaJ. <]Ol ~) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

XI OvAr::~ll nf rl<=ot<=o 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB35-AQ 

CFMW-023-GW 

CFMW-028a-GW 

CFMW-032a-GW 

CFMW-038-GW 

CFMW-003-GW 

CFMW-01 0-GW 

CFMW-002-GW 

CFMW-015-GW 

CFMW-014-GW 

CFMW-023-GWMS 

CFMW-023-GWMSD 

CFMW-032a-GWMS 

CFMW-032a-GWMSD 

CFMW-028a-GWMS 

I I Comments 

A 
A 
A 
A 

sw £ B-= t 

lft\~ /(._SW MS I IllS~ (SDG~'"i&O-l161S"t ... f 'f&O• fq696~·( lf'O•C"' 

A OUP ( + 
A L- C.S/ LCS'0/6~M. 

N 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-136178-1 

460-136178-3 

460-136178-4 

460-136178-5 

460-136178-6 

460-136178-7 

460-136178-8 

460-136178-9 

460-136178-10 

460-136178-11 

460-136178-3MS 

460-136178-3MSD 

460-136178-5MS 

460-136178-5MSD 

460-136178-4MS 

, 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

Water 06/27/17 

~ 
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LDC #: 39068A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-136178-1 Level IV 
Laboratory: Test America. Inc. 

Date:?- a5- \ '7 

Page:~of d.. 
Reviewer: MG-

2nd Reviewer:~·· 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ), Chloride. Fluoride. Dissolved Fluoride. Sulfate 
(EPA Method 300.0). Total Cyanide (EPA Method 335.4). Dissolved Total Cyanide (EPA Method 335.4). Free Cyanide. 
D. I d F C "d 05~" n4 tR 9 aae '1) H d (SM2340C) N"t "t /N"t "t N (EPA M th d 353 2) Orth h h t P ISSOVe ree yam e Q Q I ar ness I 1 n e 1 n e- e 0 I OQ OSQ a e-
EPA SW846 Method 9056A) TDS (SM2540C). TSS (SM2540D) 

'4f Vis. F.ree c.JoJ • Fv-e e c.JJ ( q 0 ,~) 

Client ID LabiD Matrix Date 

16 CFMW-028a-GWMSD 460-136178-4MSD Water 06/27/17 

17 CFMW-028a-GWDUP 460-136178-4DUP Water 06/27/17 

18 CFMW-014-GWMS 460-136178-11 MS Water 06/27/17 

19 CFMW-014-GWMSD 460-136178-11 MSD Water 06/27/17 

20 CFMW-014-GWDUP 460-136178-11 DUP Water 06/27/17 

21 

22 

23 raw/ 
24 fSvJ~ 
?J:\ rsw-; 

Notes: ___________________________________________________________________________________________________________________________________________________________________________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

M th d I e 0 : norgan1cs ( EP M h d see c., vel\ A et o ) 

Validation Area Yes No 

I. Technical holdingtimes 

All technical holdinQ times were met. ./ 
Cooler temperature criteria was met. v 
II. Calibration 

Were all instruments calibrated dailyJ each set-uptime? v 
Were the proper number of standards used? v' 
Were all initial calibration correlation coefficients> 0.995? / 
Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) / 
Were balance checksperformed as required? (Level IV only) V' 
Ill. Blanks 

Was a method blank associated with every sample in this SDG? v' 
Was there contamination in the method blanks? If yes, please see the Blanks ./' 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ,/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ,::: 20% for 

-/ waters and :;: 35% for soil samples? A control limit of:;: CRDL(,::: 2X CRDL for soil) 
was used for samples that were ,::: 5X the CRDL, including when only one of the 
dURiicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed oer extraction batch? \/' 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? v 
Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

v 

Page:_l of d. 
Reviewer: MG-

2nd Reviewer: G / 

Findings/Comments 



LDC #:_3_9_o_e:,_9_A_~_ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable /' to level IV validation? 

Were detection limits < RL? ./ 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ./ 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. ./ 

WETC-EPA_201 O.wpd version 1.0 

NA 

v' 

Page:_1-ot ~ 
Reviewer: M (,.. 

2nd Reviewer: 0~-

Findings/Comments 



LDe #: ?>~068 AG:> VALIDATION FINDINGS WORKSHEET Page:j_otj_ 
Reviewer: M G Sample Specific Analysis Reference 

2nd reviewer: ~ 
All circled methods are applicable to each sample. 

.... 
I ID Matrix I ~a[amete[ I 

r w pH TDS(CJtF)NO:/f.JO~~TKN TOe CR6+ e104Q. 

, ...... lO ~~·s~ pH~O.,If..JO~_TKN TOe CR6+ e10 F_ TSS c.'r4 

~-:)I 10 >(Fr-e.eJ;!:_ s . FY~ 
pH TDS Cl F NO~ NO, S04 P04 ALK eN- NH::~ TKN TOe CR6

+ e10 c ..J c. N 

61<!. "· t?. pH TDS Cl F N03 NO, SOli P04 ALK~ TKN TOC CR6
+ CI04 -

l"J It{ pH TDS Cl F N03 NO, S04 P04 ALK eN- NH3 TKN TOC CR6+ CI04 (1~) 
lt; lfo pH TDS <6iXE')No3 NO, tc3J POli ALK CN- NH3 TKN TOC CR6+ CI04 

11 pH TDS_00No3 N02~- P04(t\UQcN- NH3 TKN TOC CR6+ CIOli 

I~~ ISoo+~o ~( pH TDS {Ci) F N03 NO, €Q:){PO:)ALK CN- NH3 TKN TOe CR6+ CI04 - -
pH TDS e1 F N03 NO, SOli P04 ALK eN- NH3 TKN TOC CR6+ CI04 

pH TDS Cl F N03 NO, SOli P04 ALK eN· NH::~ TKN TOe eR6+ e104 

pH TDS Cl F N03 NO? SOd P04 ALK eN· NH3 TKN TOC eR6+ e10_4 

pH TDS Cl F N03 NO, S04 P04 ALK eN· NH3 TKN TOC eR6+ e104 

pH TDS Cl F N03 NO, SOli P04 ALK eN· NH3 TKN TOe eRe+ e104 

pH TDS Cl F N03 NO, S04 P04 ALK eN· NH3 TKN TOe eR6+ e104 

pH TDS Cl F N03 NO, S04 P04 ALK CN- NH3 TKN TOe eRe+ ei04 

pH TDS Cl F N03 N02 S04 P04 ALK eN- NH3 TKN TOe CR6+ e104 

pH TDS Cl F N03 NO, S04 P04 ALK eN- NH3 TKN TOe CR6+ CI04 

pH TDS e1 F N03 N02 S04 P04 ALK CN- NH3 TKN TOe eRe+ e104 

pH TDS Cl F N03 NO, S04 P04 ALK eN- NH3 TKN TOG eR6+ e104 

pH TDS e1 F N03 NO? S04 P04 ALK eN- NH3 TKN TOe eR6+ e104 

pH TDS Cl F N03 NO? S04 P04 ALK eN- NH3 TKN TOe eR6+ e104 

pH TDS e1 F N03 NO, S04 P04 ALK eN· NH3 TKN TOe eR6
+ Cl04 

pH TDS e1 F NO,. NO? S04 P04 ALK eN· NH3 TKN TOe eR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK eN- NH3 TKN TOG eR6
+ e104 

pH TDS e1 F N03 NO? SOd P04 ALK eN· NH3 TKN TOG CR6
+ e104 

pH TDS Cl F N03 NO? SOd P04 ALK CN- NH3_ TKN TOG eR6
+ ClOd 

pH TDS Cl F NO"l N02 S04 P04 ALK eN· NH3 TKN TOG CR6
+ Cl04 

pH TDS Cl F N03 NO, S04 P04 ALK eN· NH3 TKN TOG CR6
+ ClOd 

n~ Tn~ r.1 I= N() NCl ~() PO AI K r.N· N~. TKN TOr. r.R6+ r.10 

Comments: ____________________________________ _ 
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LDC #: 39068A6 

METHOD: lnorganics, EPA Method See Cover 
Blank units: ugll Associated sample units:____!!9.Lb 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Sampling date: 6/27/17 Soil factor applied NA 
Field blank type: (circle one) Field Blank I Rinsate I Other: cE'B) Associated Samples: 2 

Page:j_ot_f_ 

Reviewer: MG 
2nd Reviewer: ~ 

Analyte I Blank ID I Action Limit I Sample Identification 1
1 

~~~ "'~ .l 1 I I 2 I I I I I I I I I I 
I Cl I 162 I 1620 I 372J+ I I I I I I --, I I I 
CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\39068A6a. wpd 



LDC#: 3'a'SACo 

METHOD: lnorganics, EPA Method S'ee. eove.V"' 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_l_of_\_ 
Reviewer: 1"1 & 

2nd Reviewer: Q..__._ 

N N/A Was a matrix spike analyzed for each matrix in this SDG? 
y@ N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
(i)N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
L5VEL IV ONLY: 
('LN N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
-ll 1n u,.triv An::.lvt"' Oirt. O'rt. RPn II imitc:\ ,.., ,..,, . 

' JB/t or WA~ecr Cl I '30 (to-110~ 1~ t(Cfo -uo' ~~,'1.5 1-tofO ~+ J.eis/A (at1 ~s) 
1 SO_'( f ~_2_{ (;)'/ ( J, .J, (Jet,., ~ .tf. ~. 7 -+10) 
.I PO&J• p b( 1 '"1 ')W_f~-10 *S- /r.JJ/ A ( J..ef 4 Nt>1 

l CFMW· Oll<t-&W ~:s. F I I~( _\ II~ { ~-+to J'+ JJAsLA (Jet;~.,.~ 7-.,o) 
MS/MS'~ 

' 3 lf/lto IJ SO"f 86" __( ~" , 1S( ,~ 3.~ J-lv:SLA (all ~e-rs J 
I 

Comments: __________________________________________________________________________________________________________________ __ 
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LDC#: 390~8ACo VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method See CO Ve.V' 

The correlation coefficient (r) for the calibration of C N was recalculated. Calibration date: 7 - 7- l ( 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

-----

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

-

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

----- -- -------

A~ea. 
... 

Col1c. 
Analyte Standard 10 Found (units) True (units) ror%R 

Blank 0 .oou (wa'{"' 0, ~'~ 
Standard 1 0.0 lO ( ) 0.~83 

--r;,t4 I o .. o~ ( ' I. ; ';) Standard 2 I 

Standard 3 o~D~O ( ) ;.(Q( 
f::: O.ct~,St; 

O.fOO ( } 5.~'3 c~ Standard 4 

Standard 5 0.'}00 ( ) ~ .. 99 
Standard 6 0 .'(DO ( ,, ) L, .. '3 

Standard 7 - -
l'-11 

l:lotiN01-N CCV) 
l.o.;-~ (vr;/2 

J l.OO ~~fL.) 1 05' 

1'"10~ 

'J .OD ('"1{" CW\ol'-~ tJH1 ... ~ CCVI ~ .. oo /00 

Free 
ltB. ;"Gf ~6'~ 60.0 ~~t~j q( 

c,.J CCv'J. 

.... 

ror%R 

tf :.o. 9CJ4:J<:f () 

JO~ 

JOO 

ttt>t 
rep,~t e) , 

Page:_Lof_f_ 

Reviewer: fV'G--
2nd Reviewer: 0 _ 

Acceptable 
(Y/N) 

'{ 

H 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% ofthe 
recalculated results. __________________________________________________ _ 

CALCLC,6 



bS 
LDC#: ~qo~Afo 

~ 

METHOD: lnorganics, Method See c~ve-r 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_l_of_\_ 

Reviewer: M Gr 
2nd Reviewer: ~ 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, 
(S+D)/2 

I 

SampleiD Type of Analysis 

Laboratory control sample 

L..CSSRM 

Matrix spike sample 

I I 

Duplicate sample 

,-r 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
Element (units) (units) 

Ho.v-~ ""e S'S ;soooo~a!L) 35, 0()c(Mat~) 

(SSR-SR) 

N\\ 3 ,N t05B ~'/~ /000 ~31~ 

AlL< '55"3ao ~31~. ~~77Gi ~~/~-) 

I eecalcutated 

II 
ee~ad:ed 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

/08.3 (DB. 3 y 

[Q(o lOb 

l I ~t; 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0. 0% of the recalculated results. 

TOTCLC.6 



LDC #: 3~ Ofo8 A Co VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method See Co\/<!!/' 

Page:_Lot_\ _ 
Reviewer: ftl\ G 

2nd reviewer: C----

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ±f: Cf , POL( - P reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 

"f = WIX+h 
w hcY"e 

;» 1 Sct ~ = OJ 00~ 'f. r;' ( X ) - 7 "{9e .. ~ 

""= qoo~"tA5' 
b= -7'i~D .. , 
~;( ;' he 

o. ~ ~5 Wla 1 .... 
~~ ( 0 • 3~; ""a!,_) ( JOOO ~~~w.g_,) : 3 ~~ ,c.f~ ( ,_ 

v 
Reported Calculated 

# Sample ID Analyte 
Con~q~ation eM &..) 

Con1;n~tion 
(M '-) 

~ 

~Lf-1 \ t NH?.--N 9L.( .1 

~ ;>. NO?>/NO~- N l \9 1 \ 9 

3 3 TSS )0(, (W'AIL l 0" (Wl~,._~ 

L{ '1 C\ fL.(OO 
'"" 0 0 , ~ A\\.< 'dB~ ooo 1B~ooo 

(o l.o T'DS ~ OD 0 \WW1~ 7a.. ~000{W'1l~ 

7 1 Fv-ee. CN l \7 l \..., 

s s Tot~l c.tJ 98~ qs~ 

~ 9 fO '1- f 3d; ,~~ 

tO lO Ho..~J ~e.S's r oeooo IO~ODO 

Acceptable 
(Y/N) 

y 
, 

~II 

Note: ______________________________________________________________________ __ 
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LDC Report# 3906881 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 26, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-136263-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

TRIP BLANK 460-136263-2 Water 06/28/17 
CFMW-011-GW 460-136263-7 Water 06/28/17 
CFMW-045-GW 460-136263-8 Water 06/28/17 
CFMW-008a-GW 460-136263-9 Water 06/28/17 
CFMW-053-GW 460-136263-1 0 Water 06/28/17 
CFMW-DUP15-GW 460-136263-11 Water 06/28/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (Novemper 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

· U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 15.0°/o for each 
individual compound and less than or equal to 30.0°/o for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2

) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/29/17 1 ,2,4-Trichlorobenzene 30.9 All samples in SDG NA -
460-136263-1 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

4 
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Associated 
Date Compound %0 Samples Flag AorP 

07/05/17 Dichlorodifluoromethane 23.0 All samples in SDG UJ (all non-detects) A 
Cyclohexane 32.7 460-136263-1 UJ (all non-detects) 
Methyl cyclohexane 47.1 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFMW-011-GW and CFMW-DUP15-GW were identified as field duplicates. 
No results were detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

5 
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XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in six samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary .. SDG 460-136263-1 

I Sample I Compound I Flaa I AorP I Reason 

TRIP BLANK Dichlorodifluoromethane UJ (all non-detects) A Continuing calibration 
CFMW-011-GW Cyclohexane UJ (all non-detects) (%0) 
CFMW-045-GW Methyl cyclohexane UJ (all non-detects) 
CFMW-008a-GW 
CFMW-053-GW 
CFMW-DUP15-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-136263-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-136263-1 

No Sample Data Qualified in this SDG 

7 
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LDC#: 3906881 VALIDATION COMPLETENESS WORKSHEET Date: 1 /tl/11 
Page:_l_of / 

Reviewer: f? 
SDG #: 460-136263-1 Level IV 
Laboratory: Test America. Inc. 

2nd Reviewer: ~ 
METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 
+ 
4 

-5 

6 

7 

8 

9 

1n 

I ~alidaticc A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuing calibration 

Laborato_ry Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

TRIP BLANK 

CFMW-011-GW 

CFMW-045-GW 

CFMW-008a-GW 

CFMW-053-GW 

CFMW-DUP15-GW 

0 

0 

Notes: 

I I 
A1A 

6 
A ,r,vJ "/v ~D 
~vJ 

1:\ 

\'10 '"'f\'j = 
A 
N c._,> 
A LeA \ () 

~\? 0 --
~ 
A 
A 
A 

fA. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\39068B1W.wpd 1 

Com meets 

' \S'" /?0, (y - I 

1 

?--, v 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-136263-2 

460-136263-7 

460-136263-8 

460-136263-9 

460-136263-1 0 

460-136263-11 

teA £:.70 
c.v.J := -z..i) 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

Were all percent relative standard deviations (%RSD) and relative response factors 
within method criteria for all CCCs and SPCCs? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
criteria of> 0.990? 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ~ 
0.05? 

in this SOG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and ...,-
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com ness worksheet. 

Level IV checklist_8260B_rev01.wpd 

Page:_1_of~ 
Reviewer: F 7 

2nd Reviewer: c;:. / 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Level IV checklist_8260B_rev01.wpd 

Page: -:z..of ;. 
Reviewer:- p-1 

2nd Reviewer: ~ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
----

A. Chloromethane AA. T etrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. , Heptane 

D. Chloroethane DD. Chlorobenzene DOD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 
I 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 
I 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein 
I 

F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total· GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1 A-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1,1-Difluoroethane 01. 3-M ethyl pentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q 1. 2,2-Dimethylpentane 

R. cis-1, 3-Dichloropropene RR. Dibromomethane RRR,. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene WW. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_VOA_Long list.wpd 



LOC#: c..3'0~J( .8 J 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

,?t~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
l.¥1 ~N/A Was an initial calibration verification standard analyzed after each I CAL for each instrument? 

Y N/A Were all %0 within the validation criteria of ~20 %0? 

# I I I I Finding %0 I Date Standard ID Compound (Limit: <20.0%) Associated Samples 

I 
1 ~..,,.'f 111 

I 
\eN - '2---

I ~"" I 
"30·1 

I 
-A,, 

O~S'? 

ICVvoa.wpd 

Page:_~f_/ 
Reviewer: FT 

2nd Reviewer: 0... 

I Qualifications I 
I 

,) ... rJ..J:]C /A- NO 
I 



LOG#: SJo6R~/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

..... , ... 
~f)4/A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Ytfv'N/A Were all %0 and RRFs within the validation criteria of :s;20 %0 and ;?:0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

.., 1/'"J,-t ~ Jj '1---~·0 

- oco~~ ~??? '?J ')..-, 

- T1T1 lll· f 

CONCAL.wpd 

Associated Samples 

~\' 
' J 

Page:~of~ 
Reviewer:--=--FT-=----

2nd Reviewer: a__ 

Qualifications 

J ... /t.t.l/A t'lv.? 
1 

~ 



LDC#: ~'70i,Jl 13/ 

METHOD: GCMS 8260 8 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: .. ___ /of / 

Reviewer: FT 

2nd Reviewer: C') 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 1 00 * (SIX) 

Calibration 

Reported 

# Standard 10 Date Compound (RRF 20/1 00 std) 

I CAL 6/29/2017 F 0.7842 

GCMS2 c 0.4722 

cc 1.5795 

JJJ 1.2866 

Where: 

Recalculated 

(RRF 20/1 00 std) 

0.7842 

0.4722 

1.5795 

1.2866 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

----

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.7966 0.7966 5.9 

0.5118 0.5118 11.5 

1.7338 1.7338 8.5 

1.4029 1.4029 7.9 

Recalculated 

%RSD 

5.9 

11.5 

8.5 

7.9 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

062917 2 



LDC #: 3 J>o6~ /d / VALIDATION FINDINGSWORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: 0---

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, 
Cx =Concentration of compound,· 

Calibration 
# Standard ID Date Comoound (Reference internal StandarcU 

1 C..GV 7/;-Jr7 F (1st internal standard) 

oe2? (!... _{2nd internal standard) 

a.. (3rd internal standard) 

jjj 14tb...ln1emal 

2 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

{4th internal standard_l 

3 (1st internal standard) 

(2nd internal standard) . 

(3rd internal standard) 

(4th internal -" 

4 (1st internal standard) 

_(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

(initial) CCCl CCCl 

0.19 bll 0.8~~ ~ 0-~~0J 
0. s l\ 6 0. '-f4fp «:1 o.44~s-

1·1 ;~6 I· S?,(.p \.S"?(,.-.> 

I· ;o2G) I·~~ OJ (.7~~ 

Reported Recalculated 
%0 %0 

SJ.t.J ~._± 

tJ. ·8 p-.~ 

l\·~ t Lt 
4·~ tf.~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCAL 41S.WPD 



LDC#: ~?o~/0 J VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: 6:Z 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample 10: 

Surrogate 
Spiked 

Dibromofluoromethane ~0 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene ~~ 

S I ID ampe 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

~.~ \\J.. 
~~-1 Of! 
iU~~ <t? 
4-:t--u t:t~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

1\2-- 0 
~ 

~? 
~4 '!I 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3 ~0~8)3/ 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:____fi 
2nd Reviewer: Q 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS 10: kCAIO lf{eo-4Y."190~ 

Compound 

1, 1-Dichloroethene 

Trich loroethene 

Benzene 

Toluene 

Chlorobenzene 

Spike 

A ddt~ 
( \49r' 1-- ) 

\J 

LCS I LCSD 

"1.(). 0 'l-d .n 

lJ !J 

Spiked Sample 

conce~lltion 
( \1\~ Lr 

\J 
LCS LCSD 

--w.l ?-O, \ 

)~· "), lfJ~~ 

t<a.4 l8.'2. 
lK~ ~ t~~~ 

, 
'2-0· (p 2 O._j_ 

I I CS 

I Percent Recove!! 

I Re~orted I Recalc. 

1ou 100 

Of{; q~ 

~').; q); 

9\ q} 

- JO~ lO? 

II 
---

II 
---

r I CSD I CS£1 CSD 

II Percent Recove!! II RPD I 
II Reeorted I Recalc. II Re~orted I Recalculated I 

I 
1 Ol toJ 0 0 

~~ 94 ~ ~ 

'=tl '1) I I 
c;r 'l~ 

, l 
JO 5""" 10~ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 1 0. 0% 
of the recalculated results. · 

LCSCALC.WPD 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

E HOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: o../-

Y N/A Were all reported results recalculated and verified for all level IV samples? 
N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (8xHJs}(DF} Example: 
<As)(RRF)(V0)(%S) y F Ax = Area of the characteristic ion (EICP) for the Sample I.D. 1 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

( \~~90 ) (~.o) 
Is = Amount of internal standard added in nanograms Cone.= 

(ng) 
(-;~-,l~~) (o:191oV) RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

Df = Dilution factor. \; ~a- \1, 
%S = Percent solids, applicable to soils and solid matrices 

onlv. 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

-

RECALC.WPD 



LDC Report# 3906882a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 27, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-136263-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-0 11-GW 460-136263-7 Water 06/28/17 
CFMW-045-GW 460-136263-8 Water 06/28/17 
CFMW-008a-GW 460-136263-9 Water 06/28/17 
CFMW-053-GW 460-136263-1 0 Water 06/28/17 
CFMW-DUP15-GW 460-136263-11 Water 06/28/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\3906882A_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

· J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (o/oRSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0%, for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

07/05/17 Hexach lorocyclopentad iene 28.0 All samples in SDG NA -
2,4-Dinitrophenol 23.3 460-136263-1 
4-Nitrophenol 20.6 
Pentachlorophenol 21.3 
Di-n-octylphthalate 21.0 
Benzo(b )fluoranthene 24.5 
lndeno(1 ,2,3-cd)pyrene 21.7 
Dibenzo( a, h)anthracene 23.5 
2,3,4,6-Tetrachlorophenol 20.6 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

X. Field Duplicates 

Samples CFMW-011-GW and CFMW-DUP15-GW were identified as field duplicates. 
No results were detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-136263-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-136263-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-136263-1 

No Sample Data Qualified in this SDG 
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LDC #:_.:..:39=0:..:.6.:..:88=2=a=-----
SDG #:_4;;...;:::;6-=-0--"-1-=-36=:;;2=6;...;;;.3---=-1'----

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 1/V!/;1 
Page:i__of_/ 

Reviewer:---,E:t_ 
2nd Reviewer:~ 

Laboratory: Test America. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 
-2 
~ 
3 -4 

rs 
6 

7 

8 

Ia 

I ~alidatioo A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFMW-011-GW 

CFMW-045-GW 

CFMW-008a-GW 

CFMW-053-GW 

CFMW-DUP15-GW 

0 

t? 

Notes: 

II 

I I 
A-t-A 

b.. 
A tA tfl/o ~0 

'JvJ 
b 
N 

A 
N 

b.. \.CD 

~o 0-
A 
~ 

A 
A 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

II 

L:\Roux Associates\Columbia Falls\39068B2aW.wpd 1 

Comments 

~ ?0 I z-- I 

1.~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-136263-7 

460-136263-8 

460-136263-9 

460-136263-1 0 

460-136263-11 

\eN ;..,30 

eoJ ~-k) 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

II 

I 

II 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 82700 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
II vc:didaticm Clomple·teness worksheet. 

Were all su within QC limits? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 

Page: _Lot_~ 
Reviewer: F-7 

2nd Reviewer: ()...-<: 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

a MS/MSD an les of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be 

Level IV Checklist_8270D_rev01.wpd 

Page: .,_,..of -z...
Reviewer: ~ 

2nd Reviewer: . 



VALIDATION FINDINGSWORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1 ,3-Dichlorobenzene DD. Acenaphthylene ODD. Chrysene DODD. cis/trans-Decalin 01. N-Nitrosomorpholine 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o' ,o"-Triethylphosphorothioate 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1 ,4-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1 ,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl 
I 

! 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R 1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TIT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene U U. Phenanthrene UUU. Benzo(b )thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5-Tetrachlorobenzene V1. 1 ,4-phenylenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene WWWW .. 2-Picoline W1. Methapyrilene 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1.Pentachloroethane 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1.3,3'-Dimethylbenzidine 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1.o-Toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC #: ~ 'j06i{ B d~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

~ N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
bl t-AlA Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

Yllil/N/A Were all %0 and RRFs within the validation criteria of <20 %0 and ?:0.05 RRF ? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

t ;Is: h1 cuvJ ')(. ?£3.0 A. \l 
..-\. )4):3~ 1-\r\ 23-? 
t II 20- (() 

t TT 2-\. !:> 
-4. rrF Z\·0 
+- 6661 "21f.\ .. ~ 
+ _l\j '2.1 .. I 
~ \<\<\<. ~3.~ ,v 
+ \A\A\A \A 'JJ).lp 

"' -- -- --

CONCAL.wpd 

Reviewer: __ .!......!,. 
2nd Reviewer: ::::::.=--

Qualifications 

j+ cJ..iL/A ~ 

,!) 
L I 



LDC #: 3/06 ~,8;>~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: . _!_of / 

Reviewer: FT 

2nd Reviewer: 0 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/15/2017 A 

GCMS14 s 
DO 

uu 
DOD 

Ill 

Reported 

(RRF10 std) 

1.7719 

1.0300 

1.9765 

1.1229 

1.1357 

1.1363 

Where: 

Recalculated 

(RRF10 std) 

1.7719 

1.0300 

1.9765 

1.1229 

1.1357 

1.1363 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6606 1.6606 7.1 

1.0145 1.0145 2.9 

1.9297 1.9297 2.0 

1.1089 1.1089 2.8 

1.1935 1.1935 3.3 

1.0470 1.0470 12.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

7.1 

2.9 

2.0 

2.8 

3.3 

12.3 

I 



LDC #: 3 '706 k' /3 o1 CL VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: ___£I 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(As)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, A1s = Area of associated internal standard 
Cx = Concentration of compound, C1s = Concentration of internal standard 

I Reported I Recalculated 

Standard 10 Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date _{Initial) {CC} {CC) 

1 ~ 1fs- hl ~ (1st IS) ).(p~{p \.~4lP 1.~1~ 

I();~ .s (2nd IS) l· ot4q \-O:h~ I·O?Y 
OD (3rd IS) \·~:2.,/ 1·2-?lo 1·~7~ 
~\A (4th IS) l· tof3i [. \?>2. l·l~Y 

v~JD (5th IS) \ ·J~-;s- I. \t5 
,..., 

I· \}\ 
_IT _I (6th IS) \·O-a.I:J-0 1. \'\lP J•IGfL 

2 (1st IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

(6th IS) 

3 (1st. IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

_(_6th ISl 

II Reported I Recalculated I 

II 
%0 

I 
%0 

I 
/) • 1 _lf.J , .. -, _, ·1 
"J, .. l _2._.1 
.,. .. I ~' , 
b. S"" -~,) 
L4, ~ I"'. "'J 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: ~ '1 06 fi3 2 fi:L, VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~/" 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample 10: ~ 

Surrogate 
Spiked 

Nitrobenzene-d5 10.0 
2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4, 6-Tribromophenol ,II 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Sample 0: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Sample 0: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

i-3~- \? 
4-0~ ~\ 
CJ.?;;) ~y 

~-28 ~ ~-:; 

't·l.o 1 Lt1 
\2.. ~ lvi 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

~?, 0 ,, 
~~ 
0? 
~1 
l~B ,II 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 37aGKj3.z~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

Where: SSC = Spike concentration 
SA = Spike added 

LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~ floo- 441~1? 

Compound 

~~-~-~~ 
Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methvlohenol 

Acenaohthene 

Pentachlorophenol 

Pyrene 

~o.tJ 

\(,0 

w 

Spike 
Addf~ 
\A 

A 

I ·- 1 cs II - . 1 csn II - 1 cs11 csn I 
[___ Percent Recovery II Percent Recovery II RPD I 

II '-'1 .. ~ I ~A 
gz.4 
::J..i5 ., 
'13 \ 
~~.ar I . [ II ~P' 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC#: Page:_1_of_1_ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Reviewer: FT < 

2nd reviewer: 6). Z 

( J · ·' · Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration= {A.)(IJN.l<DF)(2.0) Example: 
(As)(RRF)(V0)(Vi)(%S) 

~2:> r£"€: ~ = Area of the characteristic ion (EICP) for the Sample J.D. I 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

( 'ilot.\~ ) ('/..0) {~) (\ 00'0) 
Is = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or (" '-H> J.S"") ( o .115 s- ) (d-SO) grams {g). 

VI = Volume of extract injected in microliters {ul) = 

v. = Volume of the concentrated extract in microliters {ul) 
l· ~ q(Y l L--

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 3906884a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 1, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-136263-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB36-AQ 460-136263-1 Water 06/28/17 
CFMW-057-GW 460-136263-3 Water 06/28/17 
CFMW-057a-GW 460-136263-4 Water 06/28/17 
CFMW-059a-GW 460-136263-5 Water 06/28/17 
CFMW-053a-GW 460-136263-6 Water 06/28/17 
CFMW-011-GW 460-136263-7 Water 06/28/17 
CFMW-045-GW 460-136263-8 Water 06/28/17 
CFMW-008a-GW 460-136263-9 Water 06/28/17 
CFMW-053-GW 460-136263-1 0 Water 06/28/17 
CFMW-DUP15-GW 460-136263-11 Water 06/28/17 
CFMW-057-GWF 460-136263-3F Water 06/28/17 
CFMW-057a-GWF 460-136263-4F Water 06/28/17 
CFMW-059a-GWF 460-136263-5F Water 06/28/17 
CFMW-053a-GWF 460-136263-6F Water 06/28/17 
CFMW-011-GWF 460-136263-7F Water 06/28/17 
CFMW-045-GWF 460-136263-8F Water 06/28/17 
CFMW-008a-GWF 460-136263-9F Water 06/28/17 
CFMW-053-GWF 460-136263-1 OF Water 06/28/17 
CFMW-DUP15-GWF 460-136263-11 F Water 06/28/17 
CFMW-057 -GWMS 460-136263-3MS Water 06/28/17 
CFMW-057 -GWDUP 460-136263-3DUP Water 06/28/17 
CFMW-057 -GWFMS 460-136263-3FMS Water 06/28/17 
CFMW-057 -GWFDUP 460-136263-3FDUP Water 06/28/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is· due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5o/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB35-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB36-AQ 06/28/17 Aluminum 70.9 ug/L CFMW-057-GW 
Calcium 1030 ug/L 
Sodium 1290 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-057 -GW Aluminum 123 ug/L 123J+ ug/L 
Sodium 5880 ug/L 5880J+ ug/L 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-057-GWMS, no data were qualified for Barium, Calcium, and Magnesium 
percent recoveries outside the QC limits since the parent sample results were greater 
than 4X the spike concentration. 

For CFMW-057-GWFMS, no data were qualified for Barium, Calcium, and Magnesium 
percent recoveries outside the QC limits since the parent sample results were greater 
than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (0/oD) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

XI. Field Duplicates 

Samples CFMW-011-GW and CFMW-DUP15-GW and samples CFMW-011-GWF and 
CFMW-DUP15-GWF were identified as field duplicates. No results were detected in any 
of the samples with the following exceptions: 

Concentration (ug/L) 

Analyte CFMW-011-GW CFMW-DUP15-GW RPD (Limits) Flag A orP 

Barium 199 197 1 (::;30) - -

Calcium 46500 46300 0 (::;30) - -

Iron 62.0 62.9 1 (::;30) - -

Magnesium 14100 14100 0 (::;30) - -

Potassium 733 737 1 (::;30) - -

Sodium 18100 18200 1 (::;30) - -

5 
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Concentration (ug/L) 

Analyte CFMW-011-GWF CFMW-DUP15-GWF RPD (Limits) Flag AorP 

Barium 181 186 3 (s;30) - -

Calcium 44000 43600 1 (s;30) - -

Iron 45.9 47.3 3 (s;30) - -

Magnesium 11900 11900 0 (s;30) - -

Potassium 663 663 0 (s;30) - -

Sodium 15300 15000 2 ($30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to equipment blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-136263-1 

No Sample Da-ta Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-136263-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-136263-1 

Modified Final 
Sample Analyte Concentration 

CFMW-057 -GW Aluminum 123J+ ug/L 
Sodium 5880J+ ug/L 
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LDC #: 3906884a 
SDG #: 460-136263-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 7 .. f)b-- \1 
Page:_r of--.2:_ 

Reviewer: MG-

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

~alidatiac Ar:ea I I Cam meets 

Sample receipt/Technical holding times A 
ICP/MS Tune A 
Instrument Calibration A 
ICP Interference Check Sample (ICS) Analysis A 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()\/"'r~ll A nf n~t~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A 
sw £8:: I 

A MS ( ~o6: lf&O·I~b3~1-l )38a:~~-';;«,.;__""3M:'Na. .. 
A t:>vP( ~ ) ~tat: A~ 0"'- "r ~;";. 
A St>: a. t t . S'DG-~. "{ ~0- t3~'35"l-' 

A L..t.S 

SW 1)-; b+IO 

A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D - t;"+IC} ... 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

SB=Source ·blank 
OTHER: 

s d d . h "F" d amp1es appen e Wit were analyze as d. I d ISSO ve 

Client ID LabiD Matrix Date 

1 CFMW-EB36-AQ 460-136263-1 Water 06/28/17 

2 CFMW-057 -GW 460-136263-3 Water 06/28/17 

3 CFMW-057a-GW . 460-136263-4 Water 06/28/17 

4 CFMW-059a-GW 460-136263-5 Water 06/28/17 

5 CFMW-053a-GW 460-136263-6 Water 06/28/17 

6 CFMW-011-GW 460-136263-7 Water 06/28/17 

7 CFMW-045-GW 460-136263-8 Water 06/28/17 

8 CFMW-008a-GW 460-136263-9 Water 06/28/17 

9 CFMW-053-GW 460-136263-1 0 Water 06/28/17 

10 CFMW-DUP15-GW 460-136263-11 Water 06/28/17 

11 CFMW-057 -GWF 460-136263-3F Water 06/28/17 

12 CFMW-057a-GW t 460-136263-4F Water 06/28/17 

13 CFMW-059a-GW r: 460-136263-5F Water 06/28/17 

14 CFMW-053a-GWF 460-136263-6F Water 06/28/17 

15 CFMW-011-GWF 460-136263-7F Water 06/28/17 

L:\Roux Associates\Columbia Falls\3906884aW.wpd 
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LDC #: 39068B4a 

SDG #: 460-136263-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Client ID LabiD 

16 CFMW-045-GWF 460-136263-8F 

17 CFMW-008a-GWF 460-136263-9F 

18 CFMW-053-GWF 460-136263-1 OF 

19 CFMW-DUP15-GWF 460-136263-11 F 

20 CFMW-057 -GWMS 460-136263-3MS 

21 CFMW-057 -GWDUP 460-136263-3DUP 

22 CFMW-057 -GWFMS 460-136263-3FMS 

23 CFMW-057 -GWFDUP 460-136263-3FDUP 

24 PSwl 
25 Psw~ 

?~ PP.>V\1\ 

Matrix 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Date:7-- ~6-17 
Page:_1_ot_l_ 

Reviewer: JV\G 
2nd Reviewer: ~ 

Date 

06/28/17 

06/28/17 

06/28/17 

06/28/17 

06/28/17 

06/28/17 

06/28/17 

06/28/17 

Notes: ________________________________________________________________________________ __ 
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LD C #: 3ct 0b8 '6 "t ~ VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. ./ 
Cooler temperature criteria was met. v' 
II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 
Were %RSD of isotopes in the tuning solution ~5%? a/ 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? ./ 
Were the proper number of standards used? ~ 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- .I 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? / 
IV. Blanks 

Was a method blank associated with every sample in this SDG? ./ 
Was there contamination in the method blanks? If yes, please see the Blanks ~ 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? V' 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? ./ 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 

./ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD),::: 20% for ./ waters and,::: 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were,::: 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
../ 

Was an LCS analyzed per extraction batch? ./ 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) ./ 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page:j_of ;l 
Reviewer:.l1G.___ 

2nd Reviewer:~ 

Findings/Comments 



LDC #: ~CJOk>8 8"\~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveri~s (%R) within the 30-120% (6020)/60-125% (200.8) t/ 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
I (ICP)/>1 OOX the MDUICP/MS)? I 
Were all oer.cent.differences (%Ds) < 10%? 

.; 
Was there evidence of negative interference? If yes, professional judgement will be / 
used to qualify the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. v' 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. ,/ 
Target analytes were detected in the field duplicates. / 
XIII. Field blanks 

Field blanks were identified in this SDG. ./ 
Target analytes were detected in the field blanks. v' 

MET-SW_2014.wpd version 1.0 

NA 

-1 

Page: J. of~ 
Reviewer:~G~ 

2nd Reviewer:~ 
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LDC #: ~9' Ofo B 13"'{ Ct VALIDATION FINDINGS WORKSHEET 
Sam pie Specific Element Reference 

Page:_l_ot_j__ 

Reviewer: MG 
2nd reviewer: ~· 

All circled elements are applicable to each sample. 

"' .I 10 M~triv Taraet A ......... +~ u~t ITAL\ 

t _, fC) w ~AI, Sb, As, Ba Be Cd Ca Cr Co Cu Fe Pb Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn_]Mo, 8, Si, CN·, 

I f.tlc. ID-+13 + AI, Sb, As, Ba Be Cd Ca Cr Co, Cu, Fe, Pb, M_9, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn)Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag_, Na, Tl, V, Zn, Mo B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HgJ Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa Be, Cd, Ca, Cr, Co Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AJL Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

A ... MAthnn 

ICP AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP-MS w AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mri) Hg(Ni, K, Se, A~ Na, Tl, V, Zij)Mo, 8, Si, CN·, 

I~FAA AI ~h Ac. ~~ RA rrl r.~ Cr Cn r. l=c Pn Mo Mn Hn Ni K ~A Ao N~ _TI \1 Zn Mn R Si CN· 

Comments: (Mercury by CV AA if performed) 

ELEMENTS.4 



LDC #: 3906884a 

THOD: Trace Metals (EPA SW846 6020A/7470A) 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

.. N/A Were field blanks identified in this SDG? 

Ci)N N/A Were target analytes detected in the field blanks? 

Blank units: ug/L Associated sample units:~ 
Sampling date: 6/28/17 Soil factor applied NA 

1-1e1a blanK tvpe: (circle one) 1-1e1a tslanK 1 Kmsate 1 utner: Ct:ts J 

Analyte Blank ID 
/j;' .'!·!'". ·::_{)·'' 

•< 1 Action 2 
::,;: .... _;· Level 

AI 70.9 709 123J+ 

Ca 1030 10300 

Na 1290 12900 5880J+ 

Associated ~amp1es: L. 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

• 

I 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\3906884ab. wpd 

Page:_l of_l_ 

Reviewer: ~ 
2nd Reviewer:~ 



LDC#: 39068B4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 6020A/7470A) 

Concentration (ug/L) 

Analyte 6 10 

Barium 199 197 

Calcium 46500 46300 

Iron 62.0 62.9 

Magnesium 14100 14100 

Potassium 733 737 

Sodium 18100 18200 

V:\FI ELD DUPLICATES\F1eld Dupllcates\FD_Inorganlc\2017\39068B4a.WPD 

Concentration (ug/L) 

Analyte 15 19 

Barium 181 186 

Calcium 44000 43600 

Iron 45.9 47.3 

Magnesium 11900 11900 

Potassium 663 663 

Sodium 15300 15000 

V:\FI ELD DUPLICATES\F1eld Dupllcates\FD _lnorgamc\2017\39068B4a. WPD 

Page:_j_ot_f_ 
Reviewer:~ 

2nd Reviewer: __ ~_·_-

Qualification 
RPD (Parent Only) 
(s:30) 

1 

0 

1 

0 

1 

1 

Qualification 
RPD (Parent Only) 
(s:30) 

3 

1 

3 

0 

0 

2 



LDC#: '3qObS13L(Q VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard 10 

,,. , 1 

Icv 
lettS" 

rev 

t'818 
CC\1 
lb~~ 

CC\1 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each anatyte in the ICV or CCV source 

I Recalct•lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) At 3'1~. -;.~fo '-I 00 ,4 
CVAA (Initial calibration) H'i Lf. i1fol-( ~.oo 9b 

v 
ICP (Continuing calibration) 

ICP/MS (Continuing calibration) 
C'~' 50. BBD 5o.o {0~ 

CVAA (Continuing calibration) Hj._ Y -9a-ro 5.00 ~9 
v 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
Be~od:ed 

%R 

lJCJ 

qb 

tO d-

<JCJ 

I 

Page:_l_ot_L 

Reviewer: Mtfs-
2nd Reviewer: ~ 

Acceptable 
(Y/N) 

'( 

" 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 1 O.D% of the 
recalculated results. 

CALCLC.4SW 
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LDC #: "'3~ 0 b S 8'-( ~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_l_of_t_ 

Reviewer: M Gr 
2nd Reviewer: Cl---

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample 10 

l&t~1 

I. CSAf3 
UH'1 

t..C.S 
18,&( 

~0 
l8f1.9/ 199~ 

31 
tsau / ·~-sr 

?. 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element {units) 

ICP interference check tJi 19 I .. o ~(J 1'-) a-oo (PO fLj 
Laboratory control sample Ca 'Jb ,I~ ~d/L) ?'5·0 (.M~f~ 
Matrix spike 

Sb (SSR-SR) ~ l' 
d~. 3" a L' ~;.o ~3/.' LJ 

Duplicate ZVI 7"ct.9 ~at ... ) 7DJ ~ ·1-f (JA~ I~ 
ICP serial dilution Ce:t 3Cf~ l-( I ~~~~ L( O&.fDb ~~I~ 

I eecalc11lated I 
I %R/RPD/%0 I 

~~ 

f05' 

I o'5 

3 

~~~~ 

.... 

Acceptable 
%R/RPD/%0 (YIN) 

'15 y 
tOt;' 

I ot;' 

3 

~.:z ~v 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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LDC #: '?>'t 0 ~ 8 "B"f a. VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_l_of_t _ 
Reviewer: f'\(s-

2nd reviewer: c,L 

8 ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

& N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ # __ I_,__ __ A_I ---------were recalculated and verified using the following 
equation: 

Concentration = 

RD = 
FV 
ln. Vol. 
Dil 

# 

1 

' "'!> 

&.( 

~ 

b 
1 
s , 
rO ,, ,,. 
I~ 
("{ 

IIi' 

lla 
r1 
~~ 

19 

(RD)(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

( 

' 3 

"" r; 

" 7 
B 
q 

lO . 

It ,,. 
11l 
,.., 
IS" 

'~ 
1"1 

18 
[q 

Recalculation: 

( 3t;". Lf '3 ~ ,1.1~ { L ) ( 0 . 0 ~ 0 L.) ( Ql) 
= o.o;;oL-

Reported Calculated 
concenXation Conr;n~ation Acceptable 

Analyte (,U' L.-) (lA .... ) (YIN) 

At 7o., v 

y' {0 .q 
z"' -r7o (70 

cr 9u.'"( ~D-"\ 
Pb o.ro~ 0 .(o~ 
5\, 10 Gt. 97 
~ 733 133 
Co I • ?, l· ~9 
Cu. '·8 ".ss 
CtA. ;;7 hOo 157tooo 
B~ t ~ -r ~~., 

Fe ~~go ~.t;Bo 

v "3.t} '3 .. css 
As 1:'1 , .1a 
Cu 8.0 e. o ,_ 
s~ 10 t l g , 
No. L( L( 3DO L{ t-{ '300 

p\) t. <a l· 7(p 
M~ tt;I)OD t ~ ;-oo 
CD..y L("3'oo 'i3Co00 ·,II 

Note:_wa_e_-t_lt\_o_o\_7_L.f_7_0_A_i_s_N_· D_ .. _/:_".r_a_f _I _~a_M_f_\_~_s _________ _ 

RECALC.4SW 



LDC Report# 3906886 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 28, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-136263-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB36-AQ 460-136263-1 Water 06/28/17 
CFMW-057 -GW 460-136263-3 Water 06/28/17 
CFMW-057a-GW 460-136263-4 Water 06/28/17 
CFMW-059a-GW 460-136263-5 Water 06/28/17 
CFMW-053a-GW 460-136263-6 Water 06/28/17 
CFMW-011-GW 460-136263-7 Water 06/28/17 
CFMW-045-GW 460-136263-8 Water 06/28/17 
CFMW-008a-GW 460-136263-9 Water 06/28/17 
CFMW-053-GW 460-136263-1 0 Water 06/28/17 
CFMW-DUP15-GW 460-136263-11 Water 06/28/17 
CFMW-057 -GWMS 460-136263-3MS Water 06/28/17 
CFMW-057 -GWMSD 460-136263-3MSD Water 06/28/17 
CFMW-057 -GWDUP 460-136263-3DUP Water 06/28/17 
CFMW-011-GVVMS 460-136263-7MS Water 06/28/17 
CFMW-011-GWMSD 460-136263-7MSD Water 06/28/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, Dissolved Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide and Dissolved Total Cyanide by EPA Method 335.4 
Free Cyanide and Dissolved Free Cyanide by EPA SW 846 Method 9016 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorous by EPA SW 846 Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
esti!llated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the. associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39068B6_RA4.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB36-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB36-AQ 06/28/17 Chloride 202 ug/L CFMW-057-GW 
Sulfate 705 ug/L 
Nitrate/Nitrite as N 285 ug/L 
Alkalinity 8680 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-057-GW Chloride 314 ug/L 314J+ ug/L 
Sulfate 4150 ug/L 4150J+ ug/L 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample. analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

4 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-057 -GWMS/MSD Fluoride 87 (90-11 0) 88 (90-110) J- (all detects) A 
(CFMW-057 -GW UJ (all non-detects) 
CFMW-057a-GW Orthophosphate as P 53 (90-11 0) 56 (90-110) J- (all detects) 
CFMW-059a-GW UJ (all non-detects) 
CFMW-053a-GW 
CFMW-011-GW 
CFMW-045-GW 
CFMW-008a-GW 
CFMW-053-GW 
CFMW-DUP15-GW) 

CFMW-057 -GWMS/MSD Ammonia as N 112(90-110) 114(90-110) J+ (all detects) A 
(CFMW-057a-GW 
CFMW-059a-GW 
CFMW-053a-GW 
CFMW-008a-GW) 

CFMW-057 -GWMS/MSD Ammonia as N 112 (90-11 0) 114 (90-11 0) NA -
(CFMW-057 -GW 
CFMW-011-GW 
CFMW-045-GW) 

CFMW-011 a-GWMS/MSD Dissolved fluoride 115 (90-11 0) 115 (90-11 0) J+ (all detects) A 
(CFMW-057a-GW 
CFMW-059a-GW 
CFMW-053a-GW 
CFMW-011-GW 
CFMW-045-GW 
CFMW-008a-GW 
CFMW-053-GW 
CFMW-DUP15-GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID RPD 
(Associated Samples) Analyte (Limits) Flag AorP 

CFMW-057 -GWDUP Total dissolved solids 8 (S5) J (all detects) A 
(CFMW-057-GW UJ (all non-detects) 
CFMW-057a-GW Total suspended solids 8 (S5) J (all detects) 
CFMW-059a-GW UJ (all non-detects) 
CFMW-053a-GW 
CFMW-011-GW 
CFMW-045-GW 
CFMW-008a-GW 
CFMW-053-GW 
CFMW-DUP15-GW) 

5 
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VIII. Laboratory Control Samples/Standard Reference Material 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (0/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag AorP 

DCLK Free cyanide 49 (50-150) - J- (all detects) p 
(CFMW-011-GW UJ (all non-detects) 
CFMW-045-GW Dissolved free cyanide 49 (50-150) - J- (all detects) 
CFMW-008a-GW UJ (all non-detects) 
CFMW-053-GW 
CFMW-DUP15-GW) 

Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-011-GW and CFMW-DUP15-GW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFMW-011-GW CFMW-DUP15-GW RPD (Limits) Flag AorP 

Alkalinity 213000 ug/L 208000 ug/L 2 (~30) - -

Chloride 1750 ug/L 1780 ug/L 2 (~30) - -

Total cyanide 125 ug/L 123 ug/L 2 (~30) - -

Dissolved total cyanide 125 ug/L 126 ug/L 1 (~30) - -

Free cyanide 6.6 ug/L 9.8 ug/L 39 (~30) J (all detects) A 

Dissolved free cyanide 3.3 ug/L 3.1 ug/L 6 (~30) - -

Fluoride 297 ug/L 289 ug/L 3 (~30) - -

Dissolved fluoride 298 ug/L 296 ug/L 1 (~30) - -

Hardness 416000 ug/L 180000 ug/L 79 (~30) J (all detects) A 

Nitrate/Nitrite as N 1530 ug/L 1600 ug/L 4 (~30) - -

6 
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Concentration 

Analyte CFMW-011-GW CFMW-DUP15-GW RPD (Limits) Flag AorP 

Sulfate 4590 ug/L 4410 ug/L 4 (:s;30) - -

Total dissolved solids 214 mg/L 228 mg/L 6 (:s;30) - -

Total suspended solids 1.1 mg/L 1.0U mg/L 10 (:s;30) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD 0/oR, DUP RPD, LCS/LCSD 0/oR, and field duplicate RPD, data were 
qualified as estimated in nine samples. 

Due to equipment blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-136263-1 

I Sample I Anal~te I Flag I AorP I Reason 

CFMW-057 -GW Fluoride J- (all detects) A Matrix spike/Matrix spike 
CFMW-057a-GW UJ (all non-detects) duplicate (%R) 
CFMW-059a-GW Orthophosphate as P J- (all detects) 
CFMW-053a-GW UJ (all non-detects) 
CFMW-011-GW 
CFMW-045-GW 
CFMW-008a-GW 
CFMW-053-GW 
CFMW-DUP15-GW 

CFMW-057a-GW Ammonia as N J+ (all detects) A Matrix spike/Matrix spike 
CFMW-059a-GW duplicate (%R) 
CFMW-053a-GW 
CFMW-008a-GW 

CFMW-057a-GW Dissolved fluoride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-059a-GW duplicate (%R) 
CFMW-053a-GW 
CFMW-011-GW 
CFMW-045-GW 
CFMW-008a-GW 
CFMW-053-GW 
CFMW-DUP15-GW 

CFMW-057-GW Total dissolved solids J (all detects) A Duplicate sample analysis 
CFMW-057a-GW UJ (all non-detects) (RPD) 
CFMW-059a-GW Total suspended solids J (all detects) 
CFMW-053a-GW UJ (all non-detects) 
CFMW-011-GW 
CFMW-045-GW 
CFMW-008a-GW 
CFMW-053-GW 
CFMW-DUP15-GW 

CFMW-011-GW Free cyanide J- (all detects) p Laboratory control samples 
CFMW-045-GW UJ (all non-detects) (%R) 
CFMW-008a-GW Dissolved free cyanide J- (all detects) 
CFMW-053-GW UJ (all non-detects) 
CFMW-DUP15-GW 

CFMW-011-GW Free cyanide J (all detects) A Field duplicates (RPD) 
CFMW-DUP15-GW Hardness J (all detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-136263-
1 I 

No Sample Data Qualified in this SDG 

8 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-136263-1 

Modified Final 
Sample Analyte Concentration AorP 

CFMW-057-GW Chloride 314J+ ug/L A 
Sulfate 4150J+ ug/L 

9 
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LDC #: 3906886 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-136263-1 Level IV 
Laboratory: Test America. Inc. 

Date:7 .. ~b ... l7 
Page:_t of_L 

Reviewer: J'1G 
2nd Reviewer:o.---

I I llalidatian A[ea I I Comments -· I 
I. Sample receipt/Technical holding times 

If Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v . Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

XI ()\/,:>r::.ll nf rl<:>t<:> 

Note: A =Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB36-AQ 

CFMW-057 -GW 

CFMW-057a-GW 

CFMW-059a-GW 

CFMW-053a-GW 

CFMW-011-GW 

CFMW-045-GW 

CFMW-008a-GW 

CFMW-053-GW 

CFMW-DUP15-GW 

CFMW-057 -GWMS 

CFMW-057 -GWMSD 

CFMW-057 -GWDUP 

CFMW-011-GWMS 

CFMW-011-GWMSD 

A 
A 
A 
A 

sw ~8:: I 

sw MS/t1SO ( i'D~·. •H~o-r~' ~?I --1 ) 
sw DuP ( ~ 
sw LC.S/L.GSn/SRM 

sw 1):"-t 

A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

(0 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-136263-1 

460-136263-3 

460-136263-4 

460-136263-5 

460-136263-6 

460-136263-7 

460-136263-8 

460-136263-9 

460-136263-1 0 

460-136263-11 

460-136263-3MS 

460-136263-3MSD 

460-136263-3DU P 

460-136263-7MS 

460-136263-7MSD 

) 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

Water 06/28/17 

L:\Roux Associates\Columbia Falls\3906886W.wpd 1 
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LDC #: 3906886 

SDG #: 460-136263-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date:7 .. g, -17 
Page:__lot_l__ 

Reviewer: MG 
2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity CSM23208). Ammania-N (EPA Method 350.1 ). Chloride. Fluoride. Dissolved Fluoride. Sulfate 
(EPA Method 300.0). Total Cyanide (EPA Method 335.4). Dissolved Total Cyanide CEPA Method 335.4). Free Cyanide. 
Dissolved Free Cyanide (-EPA Metl=lod 335.4). Hardness CSM2340C). Nitrite/Nitrite-N (EPA Method 353.2). Orthophosphate-P 
CEPA SW846 Method 9056A) TDS CSM2540C) TSS CSM2540D) I I 

p.,-ee ciJ, 't> ;s. F~&e c.N ( C}0\4.) ' 

Client ID LabiD Matrix Date 

16 

17 

18 

19 rewl 
?() paw;t 

Notes: __________________________________________________________________________ _ 

L:\Roux Associates\Columbia Falls\39068B6W.wpd 2 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method See CM'Ier) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. ../ 
Cooler temperature criteria was met. / 
II. Calibration 

Were all instruments calibrated daily, each set-up time? v' 
Were the proper number of standards used? ./ 
Were all initial calibration correlation coefficients> 0.995? v' 
Were all initial and continuing calibration verification %Rs within the 90-110% QC ~ 
limits? 

Were titrant checks performed as required? (Level IV only) v 
Were balance checks performed as required? (Level IV only) e/ 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? v' 
Was there contamination in the method blanks? If yes, please see the Blanks v' validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this ./ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
./ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ,::: 20% for 
./ waters and ~ 35% for soil samples? A control limit of~ CRDL(,::: 2X CRDL for soil) 

was used for samples that were ,::: 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? v 
Was an LCS analvzed oer extraction batch? ./ 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) v' 
within the 80-120%_(_85-115% for Method 300.0) QC limits? 

VI. Regjonal Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? ./ 
Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

Page:_f of~ 
Reviewer: tJ1c$ 

2nd Reviewer: ~ 

Findings/Comments 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable ./ to level IV validation? 

Were detection limits < RL? / 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. v' 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. ,/ 

Target analytes were detected in the field duplicates. ./ 
X. Field blanks 

Field blanks were identified in this SDG. v' 
Target analytes were detected in the field blanks. v' 

WETC-EPA_201 o.wpd version 1.0 

NA 

Page:_lot~ 
Reviewer: M<r 

2nd Reviewer: ~-

Findings/Comments 



LDC #: ";G) 068 'S G:. VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

Page:J_ot_{_ 

Reviewer:~~-
2nd reviewer:~ 

All circled methods are applicable to each sample. 

.... " ID Parameter 

l w pH TDS~O/N~TKN TOC CR6
+ CIO~ 

6 ... ,0 

~c. II. 18 

13 pH~NO~ NO,~CN· ~3 TKN TOC CR6
+ CI04 ~~96Sl) 

pH TDS Cl F NO~ NO, S04 P04 ALK CN· NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK eN· NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO, S04 P04 ALK CN· NH~ TKN TOG CR6
+ GI04 

pH TDS Cl F NO~ NO, S04 POd ALK CN· NH~ TKN TOG CR6
+ ClOd 

pH TDS Cl F NO~ NO, S04 P04 ALK CN· NH3 TKN TOG GR6
+ ClOd 

pH TDS Cl F NO~ NO, S04 POd ALK CN· NH~ TKN TOC CR6
+ ClOd 

pH TDS Cl F NO:. NO, S04 POd ALK CN- NH~ TKN TOC CR6
+ CI04 

pH TD5 Cl F N03 N02 504 POd ALK CN· NH~ TKN TOC CR6
+ CI04 

pH TD5 Cl F N03 NO, 504 P04 ALK CN- NH3 TKN TOC CR6
+ GI04 

pH TDS Cl F NO~ NO, S04 P04 ALK eN- NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO, S04 P04 ALK CN· NH~ TKN TOC CR6
+ Gl04 

pH TDS Cl F NO~ NO, S04 P04 ALK eN· NH3 TKN TOC CR6
+ CIO.:~ 

pH TD5 Cl F NO~ NO, S04 PO.:~ ALK eN· NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, 504 P04 ALK CN· NH3 TKN TOC CR6
+ CIO.:~ 

pH TD5 Cl F N03 NO, S04 P04 ALK eN· NH3 TKN TOC CR6
+ CI04 

pH TD5 Cl F NO~ NO, SO.:~ P04 ALK CN- NH~ TKN TOC CR6
+ CI04 

pH TDS Cl F NO~ NO, S04 P04 ALK GN- NH3 TKN TOC CR6
+ GI04 

pH TDS Gl F N03 NO, SOa P04 ALK eN· NH3 TKN TOC CR6
+ Cl04 

Comments: ____________________________________ _ 

METHODS.6 



LDC #: 3906886 

METHOD: lnorganics, EPA Method See Cover 
Blank units: ugll Associated sample units:~ 
Sampling date: 6/28/17 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank type: (circle one) Field Blank I Rinsate I Other: EB Associated Samples: 2 

Anal te Blank 10 Action Limit Sample Identification 

Page:_Lof_l_ 
Reviewer: .vl:G-

2nd Reviewer: Cl , 

I~~, I 1 I I 2 I I I I I I .1 I I I 
Cl 202 2020 314J+ 

S04 705 7050 4150J+ 

N03/N02-N 285 2850 

Alk 8680 86800 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\3906886a.wpd 



LDC#: 39068 B~ 

METHOD: lnorganics, EPA Method see cove~ 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

P ase see qualifications below for all questions answered "Ntl. Not applicable questions are identified as "N/A". 
Y N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:_j_ of_L_ 

Reviewer:~ 
2nd Reviewer: ~ 

Y N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

&J N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
LEVEL IV ONLY: 
CQN N/A Were recalculated results acceptable? See level IV Recalculation Worksheet for recalculations. 

- - --- --- ---- --

MS MSD 
if ...... , .......... tn M::~triY An::~lvtl'> 0- 0 RPn fl imitc::\ . ... ~ ... , . 

J tt/\8- W6.-te..r F S/ cto-uo) 88 'cto-no) ~6-\0 :r~/u-:J/A (Je-t & N"J)) 
I POl(- P ~3 ) 5(o ) -+ lt. (at\ N. o.) 
~ NH1 ... tJ I l~ ) ll'l \ d.._4S ~ + ~e.ts /A (c{et i"l '3 ~'i' 8 ) 

? eFMw ... 0114:\·Gw ol;ss-. 'F If')( w ' II? ( ' ~ ) '?> _, 10 J ... J..¢ts./ A ( « fl of.<ttf ) 
MS/MS'D '~ 

Comments: 
--------------------------------------------------------------------------------~------------------

MSD.6 

·.-; .. ~·~ 



Loc#: '3qo"se' 

METHOD: lnorganics, Method see Co \/e.,-

VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

E ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~~.:...:N=/A..:... Was a duplicate sample analyzed for each matrix in this SDG? 

Page:_l_of_t_ 

Reviewer: M C:r 
2nd Reviewer: c.__ 

Y N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water and ~ 35% for soil samples (~ 10% for Method 300.0)? If no, see qualification 
below. A control limit of ±CRDL (±2X CRDL for soil) was used for samples that were ~sx the CRDL, including when only one of the duplicate sample values 
were ~sx the CRDL. If field blanks were used for laboratory duplicates, see overall assessment. 

LEVEL IV ONLY: 
'Y N/A Were recalculated results acce table? See Level IV Recalculation Worksheet for recalculations. 

0 

Commenffi: ________________________________________________________________________________________________________________ ___ 

DUP.6 

.:!·,. :: ~; ~:· ; .. ~~ 



LDC#: '3CI068 B~ 

METHOD: lnorganics, Method See Cov'U" 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

P. ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
'""'"""'-~..:...;:N.._.../A_,_ Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
....:...J,.,;,;tE-...:....:N:.:...:./A~ Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 
~VEL IV ONLY: 
~ N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

-

LCS LCSD RPD 
It 1 r.~11 r.~n 1n M;:~triY .4.nl:llvt.:. 0/_C lli ..... if.-:.\ o;_g llimih:::\ /limit.::\ 

1 "PLC.J,( WAtCW'" F~ee CN 4 q f~o .... tr;B 
I " 

( t)t..(..~ J, 11>:$( _ l='r~ "tq 1 ~0 -1~0~ 
I 
I ------------

CN 
-1..-

Comments: to~ l.e..vef L C S 

LCSD.wpd 

b .... 10 
1 • 

'_ ..... 

Page:_l_of_l_ 

Reviewer: M G 
2nd Reviewer: £__ -

..... - ··~· 

;r-lu ~ /P (J.a.t & Nt>) 
I I 
J, ( J, ' J 

:.:·:,F-; 



LDC#: 3906886 VALIDATION FINDINGS WORKSHEET 
Field DuQiicates 

lnorganics, Method See Cover 

Co'ncentration (ug/L) 

Analyte 6 10 RPD (~30) 

Alkalinity 213000 208000 2 

Chloride 1750 1780 2 

Total Cyanide 125 123 2 

Dissolved Total Cyanide 125 126 1 

Free Cyanide 6.6 9.8 39 

Dissolved Free Cyanide 3.3 3.1 6 

Fluoride 297 289 3 

Dissolved Fluoride 298 296 1 

Hardness 416000 180000 79 

Nitrate/Nitrite as N 1530 1600 4 

Sulfate 4590 4410 4 

TDS (mg/L) 214 228 6 

TSS (mg/L) 1.1 1.0U 10 

Page:_l_of_t_ 
Reviewer: MG 

2nd Reviewer: c; ~ 

Qualification 
(Parent only) 

J/UJ/A 
(all dets) 

J/UJ/A 
(all dets) 

V:\FIELD DUPLICATES\Field Duplicates\FD _inorganic\2017\3906886.WPD 
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LDC#: '3Gf0bBS~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method See Co ve..r 

The correlation coefficient (r) for the calibration of PO 'i - P was recalculated. Calibration date: b - g- 17 
An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration of each analyte in the ICV or CCV source 

Co~c. A"<Uf 
i=24'>r-::lll'"lll::lt4'>ri 

Analyte Standard 10 Found (units) True (units) ror%R 

Blank - -
Standard 1 o.~ ~~(&. JL\0&.{~ 

o.t; ( ' ~~4"ffl Standard 2 

3 .r; ( ' ~~ 'f 01./"' O·ctctct( 
po"'-P Standard 3 v- '= e . ,, ct, 5'.0 ( Ll '3«8 acd. Standard 4 

Standard 5 -r.~ ( ) ~&.0~"1'1 

1o.D { 'v J 'tOO l'iB 
;nl! 

Standard 6 

Standard 7 - -
u'( 

tJH3- tl rev ~ .0'{~ (,1~ ~.00 <.,,._~ 10~ 

ll)G, 

tlOs (No,. tl rev '~D~ ~ (OJ~ l.OO c,,L~ I Ot; 

-rotA\ 
,.., .. ~ 

0. 903 <w'll~ o. 900 ew-atL.~ I 0 '-C"-l CC\1( 

..... 

ror%R 

(g= J. oooo 

/0~ 

(o5' 

10 ().. 

Page:_Lof_L 

Reviewer: M <d 
2nd Reviewer: C 

Acceptable 
(YIN) 

'{ 
( 

,II 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. __________________________________________________ _ 

CALCLC.6 

I 

l 
; 

·.:. :.~J:~ 



LDC#: '390b8Bt0 

METHOD: lnorganics, Method See Cove.V" 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:__l_ot_f 

Reviewer: M<:d' 
2nd Reviewer: ~ 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPO) was recalculated using the following formula: 

RPO = IS-O I x 1 00 
(S+D)/2 

SampleiD 

LCS 

I l 

/3 

Where, 

Type of Analysis 

laboratory control sample 

Matrix spike sample 

Duplicate sample 

S= 
0= 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
Element (units) (units) 

F-re.e 
ctJ J..f 3 . I c.{ (,Kd { J 50.0 (,Mdf~ 

(SSR-SR) 
'I 

po~-P r;,s cPat~ "J-500 (~~jf .. 

f..ltt"'J ness ;) 1~000 ~,,~ ;;) l ;l oooffat~..: 
J 

I eecalc1dated 

II 
Re~oded 

I I 
Acceptable 

%R/RPD %R/RPO (Y/N) 

8fo 8~ '( 

53 5'3 

~ ~ 
,~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0. 0% of the recalculated results. 

TOTCLC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ~e.e c.ove.r 

Page:_Lof_l_ 
Reviewer: M G 

2nd reviewer: CL" 

P-ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/ A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 

(!> N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ___ #_~~~-~-~_J..V\_e_S_S _______ reported with a positive detect were 
"recalculated and verified using the following equation: 

Concentration = (0. 'f .., ( ) ( 0 .o ,?OR;Ja)c(~~ Ooo) (I o oDJ.Ia /IMJ) 
10 ~r 

Reported Calculated 

Co~e~~~ion Con1g"A,tion Acceptable 
# Sample ID Analyte (/A '-l (YIN) .. 

~do '( l I Cl ~0, 

~ 
,. so.., l.fl50 '-\ I ~0 

3 3 ~"l·N ~0~ ~015 

'i Lf TSS ,<t,i T~"a7 ... 6 ~ ., {W\~""~ 

~ ; 1-\~~~ V\e.ss b<lO OOD "<=Joooo 

(o (o F.,.ee CN 6.~ ".5(, 

1 1 TotAl c N Lt;;o ~ 5'"1 

s e N03(NO ~- N lbS (' 8 

'l , TPS 3 ~~ (W19r/~ ~;); ~~~L 

lO [0 A\l< dDBOOO aoeooo 111 

Note: __________________________________ _ 

RECALC.6 



LDC Report# 39068C1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 27, 2017 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-13635-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

TRIP BLANK 460-136351-2 Water 06/29/17 
CFMW-016-GW 460-136351-4 Water 06/29/17 
CFMW-019-GW 460-136351-5 Water 06/29/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (o/oRSD) were less than or equal to 15.0°/o for each 
individual compound and less than or equal to 30.0°/o for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2

) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (o/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

07/07/17 cis-1 ,3-Dichloropropene 20.7 All samples in SDG UJ (all non-detects) A 
trans-1 ,3-Dichloropropene 23.4 460-13635-1 UJ (all non-detects) 
Bromoform 22.5 UJ (all non-detects) 
1 ,2-Dibromo-3-chloropropane 24.6 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag AorP 

LCS/0460-448094 trans-1 ,3-Dichloropropene - 75 (76-120) UJ (all non-detects) p 
(All samples in SDG 
460-136351-1) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

5 
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XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0 and LCS/LCSD o/oR, data were qualified as estimated in 
three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Data Qualification Summary - SDG 460-13635-1 

I Sample I Compound I Flaa I AorP 

TRIP BLANK cis-1 ,3-Dichloropropene UJ (all non-detects) A 
CFMW-016-GW trans-1 ,3-Dichloropropene UJ (all non-detects) 
CFMW-019-GW Bromoform UJ (all non-detects) 

1 ,2-Dibromo-3-chloropropane UJ (all non-detects) 

TRIP BLANK trans-1 ,3-Dichloropropene UJ (all non-detects) p 
CFMW-016-GW 
CFMW-019-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Laboratory control samples 
(%R) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-13635-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-13635-1 

No Sample Data Qualified in this SDG 

7 
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LDC#: 39068C1 VALIDATION COMPLETENESS WORKSHEET Date: f,h "/11 
SDG #: 460-136351-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Page:--t-ofl
Reviewer:~ 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico Area 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 

.... 
1 -
2 

3 

4 

5 

6 

7 

A 

N = Not provided/applicable 
SW = See worksheet 

Client 10 

TRIP BLANK 

CFMW-016-GW 

CFMW-019-GW 

Notes· 

I I 
AtA 

A 
A-,~ ()/o ~0 

c:.,'/1!!/ 
A 

~0 \\? ~) 

A 
N c.,> 
~w ~\0 
N 
A. 
A 

~ 

A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\39068C1W.wpd 1 

Ccmmeots 

.L \5 /1;:)0, ( ~ \GN.;:: m - l 

D = Duplicate 
TB = Trip blank 

I 

EB = Equipment blank 

LabiD 

460-136351-2 

460-136351-4 

460-136351-5 

c_uv .=h) 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/29/17 

Water 06/29/17 

Water 06/29/17 

I 



LDC #:_3.L......J~L.:..-0 "'~01!:...-C..-1_, VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

and relative 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ~ 
0.05? 

e in this SOG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com ness worksheet. 

Level IV checklist_8260B_rev01.wpd 
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2nd Reviewer: ~ 



VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a MS/MSD an of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall assessment of data was found to be acce 

Level IV checklist_8260B_rev01.wpd 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
------------ --

A. Chloromethane AA. T etrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. ,, Heptane 

D. Chloroethane DO. Chlorobenzene DOD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1.Freon11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 ,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1 ,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1 , 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl ?cetate Q1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene VWV. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene WW. Bromobenzene www. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list. wpd 



LDC#: .d?o~ge/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

............ 

~N/A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y(N)N!A V VVI \.or Oil /ULJ 0.11\.A I '\.I '\.1 V VYU.IIIII ILl IV VO.II\.Ac;A\,1\JII VII\.VIIU VI -......L..V fVLJ 0.11\.A C':- V.VV I '\.1 '-1 ! 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

- -, l-r/r1 Q.~ R W-f 

- 10~ w '2.-~-4 

- ;(. 2-2..-~ 
..... W\V\ ""2-c.l, ~ 

CONCAL.wpd 

Associated Samples 

A\\ 

\; 

Page:~of / 

Reviewer:--=--FT....:....._ __ 
2nd Reviewer: C ~ 

Qualifications 

J-1~/A NP 

~~~ 



LDC #: t3tjo~ ·}/ 6/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~N,N/A Was a LCS required? 

YtN)N/A Were the LCS 

LCS LCSD 
# LCS/LCSD ID Compound %R {limits) %R {Limits) RPD {Limits) Associated Samples 

~\\? tlbO- w ( ) _'1_~ < _:z_h -·ll.O ( ) A~\ 
~4~0~.~. ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 

Page: _{ot_L_ 
Reviewer: ---'-F-=-T __ 

2nd Reviewer: 0... ~ 

Qualifications 

_\-1'-'\J IF ~12 
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LDC#: ~?o6KC/ 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of ~ 
Reviewer: .. 

2nd Reviewer: ()...__ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 00 std) 

I CAL 7/1/2017 F 0.1734 

GCMS12 c 0.3414 

cc 1.7664 

JJJ 1.3242 

Where: 

Recalculated 

(RRF 20/1 00 std) 

0.1734 

0.3414 

1.7664 

1.3242 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRF s 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2015 0.2015 14.9 

0.3733 0.3733 10.4 

1.7317 1.7317 8.0 

1.3647 1.3647 6.6 

Recalculated 

%RSD 

14.9 

10.4 

8.0 

6.6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

07011712 



LDC #: 07o6KC/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: C... 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 
Cx =Concentration of compound, 

Calibration 
# Standard ID Date Comoound (Reference internal Standard) 

1 uN 1/7/r7 ~ (1st internal standard) 

'"~4 
I 

a. (2nd internal standard) 

c.v (3rd internal standard) 

_L\ j (4th internal 

2 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

3 (1st internal standard) 

(2nd internal standard} 

(3rd internal standard) 

(4th internal 

4 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

I I I {4th internal standard) II 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

-----

Reported Recalculated 
Average RRF RRF RRF 

linitiall lCCl lCC) 

o.lO\~ 0· \1(~ 0. \11'"'1 
o."";1~~ 0~~}2- lp o--,}Up 

\·1~11 l·S"l\ \-)\\ 
' . ?(c,r.J 7 ,_ ~,e \--~lB 

I 

Reported Recalculated 
%0 %0 

\l·f 1\./ 
,o.OJ 10·'1 
\Jt ... ~ t:Z.,~9 
10 .. ~ 1o .. B 

II I 
Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CON CAL 41S. WPD 

I 
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LDC#: 3 ?tJ6Y6/ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

5 I ID amp1e : 

Surrogate 
S~iked 

Dibromofluoromethane ~1).0 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene ,, 

5 I ID amp.e 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID amp.e : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID ampe : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

5'>. \ \\0 
t.J0.L} _q[ 
!1·(Q qs-
J..\'\.&) lo 0 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

no 0 

.~. 

-"g 
\OU J 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: <5ftJ6¥C! / 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: _£I 
2nd Reviewer: ..!..0~-____. 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS 10: Le.-6 L\-l,O- Lf'f~Oj~ 

Compound 

1, 1-Dichloroethene 

Trichloroethene 

Benzene 

Toluene 

Chlorobenzene 

Spike 
Added 

( \,{ 0.. Jt ... ) 
\.1 

LCS I LCSD 

"1.0·0 2-o.o 

lj ~ 

LCS 

-w.o 

20·'-+ 
\1-. ' 
11r~ 

l ~ .lo 

I I es 

I Percent Recove!I 

LCSD I Reported I Recalc. 

\~·<.? ,o u tOO 

1'1. ~ )0~ JO~ 

\~.? 'il, ~J;, 

\b. tQ ~1 ~1 

11·1 "~ i? 

--1[ --. -~ esc 1r 1 esll esc I 
II Percent Recove!I II RPD I 
II Reported I Recalc. II Reported I Recalculated I 

I 

~s- '1'9 s- ~ 

'1~ 9~ ~ ..3 

stl 1i) -~ 9 

~? 'i~ 4 4 
~\( ~~ ~ 

,.---
'> 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC #: J ?06 J( o/ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~ 

_:.._..:;..:-...:....:N:!..!./A...!.. Were all reported results recalculated and verified for all level IV samples? 
-.:,L....:..:..._...:....:N:!..!./A...!.. Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (8xl(ls}(DF} Example: 
(A;s)(RRF)(V0 )(%S) 

Sample 1.0. -=-[ Al\ Ax = Area of the characteristic ion (EICP) for the 2 ' 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

( '10,0 2 Is = Amount of internal standard added in nanograms Cone.= 
,,, 

(ng) ?0b2.~ "? ( 0.~0( ~9) RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

Of = Dilution factor. 0-S\1 '-\~\\_,-
%S = Percent solids, applicable to soils and solid matrices 

only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ), ( ) Qualification 

-

RECALC.WPD 



LDC Report# 39068C2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 27, 2017 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-136351-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-016-GW 460-136351-4 Water 06/29/17 
CFMW-019-GW 460-136351-5 Water 06/29/17 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 82700 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (0/oRSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2

) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

07/06/17 Hexachlorocyclopentadiene 48.3 All samples in SDG UJ (all non-detects) A 
460-136351-1 

IV. Continuing Calibration 

Continuing calibration was performed at the required.frequencies. 

The percent differences (o/oD) were less than or equal to 20.0°/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\39068C2A_RA4.DOC 



VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV 0/oD, data were qualified as estimated in two samples. 

5 
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The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-136351-1 

I Sample I Compound I Flag I AorP 

CFMW-016-GW Hexachlorocyclopentadiene UJ (all non-detects) A 
CFMW-019-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration 
verification (%D) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-136351-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-136351-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 39068C2a 

SDG #: 460-136351-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivo.latiles (EPA SW 846 Method 82700) 

Date: '11J41 
Page:"LtU.._' 

Reviewer:---t:J._ ~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

IR 

I llalidatiao A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compoundguantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-016-GW 

CFMW-019-GW 

Notes· 

I I Comments 

~lb. 

~ 
A I ;;vJ •!o ~\);; w {I/ 1 c,v ~::, V 

A 
f 

c_()'t/ ;w 
A 
rJ 
h 

"' (!.h 

A \M\¥? 
N 
A-
A. 
A 
~ 

A 
ND =No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-136351-4 

460-136351-5 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/29/17 

Water 06/29/17 

L:\Roux Associates\Columbia Falls\39068C2aW.wpd 1 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles PA SW 846 Method 82700 

Was a laborato blank associated with SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
IIV~:llidatiCin C<:>ml:>letenE~SS worksheet. 

Were all limits? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_827DD_rev01.wpd 

Page:_L_of_:J
Reviewer: r7 

2nd Reviewer: ~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD an of each matrix? 

Were the MS/MSD percent recoveries (%R} and the relative percent differences 
(RPD} within the QC limits? 

Level IV Checklist_8270D_rev01.wpd 

Page: .,., of '2--' 

Reviewer:~ 
2nd Reviewer:~ 



VALIDATION FINDINGS·WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B 1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1,3-Dichlorobenzene DD. Acenaphthylene ODD. Chrysene DODD. cis/trans-Decalin 01. N-Nitrosomorpholine 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J 1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o',o"-Triethylphosphorothioate 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1 ,4-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N 1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1 ,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R 1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 
I 

i 

T. 4-Chloroaniline TT. Pentachlorophenol TIT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU. Benzo(b )thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene VVW. 1,2,4,5-Tetrachlorobenzene V1. 1 ,4-phenylenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww .. 2-Picoline W1. Methapyrilene 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X 1. Pentachloroethane 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1.3,3'-Dimethylbenzidine 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1.o-Toluidine 

COMPNDL_SVOA long list plus.wpd 



LOG#: I$' 0 6 i"' c:?o1~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

8 e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
--=--~-r-=-=-/A_,_ Was an initial calibration verification standard analyzed after each I CAL for each instrument? 

/A Were all %0 within the validation criteria of ~30 %0 ? 

# Date Standard 10 Compound 
Finding %0 

(Limit: ~30.0%) Associated Samples 

~ •-rfvl\1 
T--:7 

t1 '~ 
' 

ICVsvoa. wpd 

\eN- t--1 ~ &.JB .. ? A\) 
\ 

Page:_!of_/ 
Reviewer:___fl 

2nd Reviewer: o---._ 

Qualifications 

.t·Ju..J/1\ N\? 



LDC#: ~~o~g e~~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: --~f __::::_ 
Reviewer: FT 

2nd Reviewer: C1.. 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 1 00 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/6/2017 A 

GCMS14 s 
DD 

uu 
DOD 

Ill 

Reported 

(RRF10 std) 

1.7724 

1.0333 

2.0140 

1.1505 

1.1115 

1.1797 

Where: 

Recalculated 

(RRF10 std) 

1.7724 

1.0333 

2.0140 

1.1505 

1.1115 

1.1797 

Ax = Area of compound 

Cx =Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.7173 1.7173 2.5 

1.0137 1.0137 1.2 

1.9354 1.9354 3.9 

1.1174 1.1174 1.9 

1.1968 1.1968 4.0 

1.0126 1.0126 17.7 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

2.5 

1.2 

3.9 

1.9 

4.0 

17.7 



LOC #: <3 L 06.k C!. o)CL_ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: 0 ··· 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (AK)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound, C1s = Concentration of internal standard 

I Reported I Recalculated 

Standard 10 Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC} {CC) 

1 cu:..v 7/7/l1 ~ (1st IS) J.ll1~ 1·1 ~ C2f \-1?0) 
5 (2nd IS) \·Ot'b7 ).~;t-- 1·0')' 09,3 'D 
Oj)_ (3rd IS) 1·'1~~ 2· bO~ ')-~«?0_3 

1Al4 (4th IS) I· \llc...l \. \);4 l·t?Y 
pOO (5th IS) 1 • \ G)l,~ 1·\\'1-- I· t \b 
JJ.I (6th IS) l· 0 1 )...t:, \. 1'.>4 \~I? '-1 . 

2 (1st IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

16th ISl 

3 _f_1sl ISJ. 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

_L6th ISJ. 

II I I 

Reported Recalculated 
I 

II 
%0 

I 
%0 

I 

lr~ 1~2 
}~ (~t 

~~~- 3-_S: 
_t~\ )·l 
/.1 7. '~ 
_17.-- .D It--~ U 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #:_~_1_0_~ ~c..,;). CA-. VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: 0 z 
The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample ID: 2.---

Surrogate 
Spiked 

Nitrobenzene-d5 tO.O 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4, 6-Tribromophenol ,r; 
2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromo~henol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ampe : 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

10·L\ \Oq 
lO· \ \0\ 
10·3 \0, 

~~~t.J ~~ 

5·\f s--z... 
\O .. _q \t?; 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

\04 l) 

JO \ 
\03 
~~ 
S'P 

IO~ ~ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: ~1o6 k' t!.d~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: ____IT 
2nd Reviewer: C::: 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \..db IO l\{,0- tt41S '-\,;,..-

I I 
Spike Spike I I CS II ·I CSD II 
Add concenittion 

I II II Compound ( l,.,) ( \A. ) Percent Recove!I Percent Recove!I 

~JL-. -~ 

Phenol ',P.o StO·O 3(, 3~ 4 
N-Nitroso-di-n-propylamine ~? 3 . I 
4-Chloro-3-meth I henol ~'-' ~to 3 
Acena hthene v 15-1-- ~4 4 0 

Pentachloro henol \,b \~o l~~ llo'Z- f01- tur 0 

Pyrene Ss1'), Q cp.u 1b. y 1~· ~l, OJJ..- v "o-

I CSll CSD I 
RPD I 

'1-

3 
(!) 

0 

~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: ~ L 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = <AJOJNtlCDF)(2.0) Example: 
(As)(RRF)(V0)(Vi)(%S) 

Sample 1.0. \..eJ:> L\-loO,-lf'-tlB~:2.. A 
Ax = Area of the characteristic ion (EICP) for the 

compound to be measured 

A.s = Area of the characteristic ion (EICP) for the specific 

(~) internal standard ('i)_ Ctooo) 
Is = Amount of internal standard added in nanograms (ng) Cone.= ~S]l?2~ 
vo = Volume or weight of sample extract in milliliters (ml) or ~2\2(&7'? ( I .1L H) 6-!>ll) grams (g). 

VI = Volume of extract injected in microliters (ul) = 
vt = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. t., .. B "'~lt--%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 39068C4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 28, 2017 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-136351-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB37-AQ 460-136351-1 Water 06/29/17 
CFMW-011a-GW 460-136351-3 Water 06/29/17 
CFMW-016-GW 460-136351-4 Water 06/29/17 
CFMW-019-GW 460-136351-5 Water 06/29/17 
CFMW-0 11 a-GWF 460-136351-3F Water 06/29/17 
CFMW-016-GWF 460-136351-4F Water 06/29/17 
CFMW-019-GWF 460-136351-5 F Water 06/29/17 
CFMW-011 a-GWMS 460-136351-3MS Water 06/29/17 
CFMW-011 a-GWDUP 460-136351-3DUP ·Water 06/29/17 
CFMW-011 a-GWFMS 460-136351-3FMS Water 06/29/17 
CFMW-011 a-GWFDUP 460-136351-3FDUP Water 06/29/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5o/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB37 -AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB37-AQ 06/29/17 Aluminum 42.3 ug/L CFMW-011 a-GW 
Calcium 303 ug/L 
Sodium 705 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-011a-GW Aluminum 2030 ug/L 2030J+ ug/L 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-011a-GWMS, no data were qualified for Calcium and Magnesium percent 
recoveries outside the QC limits since the parent sample results were greater than 4X 
the spike concentration. 

For CFMW-011 a-GWFMS, no data were qualified for Calcium, Magnesium, and Sodium 
percent recoveries outside the QC limits since the parent sample results were greater 
than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (o/oD) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (0/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to equipment blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-136351-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-136351-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-136351-1 

Modified Final 
Sample Analyte Concentration 

I CFMW-011a-GW I Aluminum 
I 

2030J+ ug/L 

I 
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LDC #: 39068C4a 
SDG #: 460-136351-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 1-a~ .. 11 
Page:_f of_f_ 

Reviewer: MG 
2nd Reviewer: ~ 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

lialidatioo A[ea I I 
Sample receipt/Technical holding times A 
ICP/MS Tune A 
Instrument Calibration A 
ICP Interference Check Sample (ICS) Analysis A 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()\/,::.r::.ll A nf n::.t::. 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A 
sw EB: 

A MS 
A T)tJP 

A S'D! 

A L.C.S 
N 
A 
A 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

Samples appended with "F" were analyzed as dissolved 

Client ID 

1 I CFMW-EB37 -AQ 

2 ' CFMW-011a-GW 

3 I CFMW-016-GW 

4 1 CFMW-019-GW 

5~ CFMW-011 a-GWF 

6 ~ CFMW-016-GWF 

7 ~ CFMW-019-GWF 

8 l CFMW-011 a-GWMS 

9 l CFMW-011 a-GWDUP 

10, CFMW-011 a-GWFMS 

11 d CFMW-011 a-GWFDUP 

12 \ f'B\'V I 
1~, ~Bw'-

Commeots 

-----·---

( 

:.s:: ~~· M'a' M~,c. N~ ... l.f1< 
v 

a.~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-136351-1 

460-136351-3 

460-136351-4 

460-136351-5 

460-136351-3F 

460-136351-4F 

460-136351-5F 

460-136351-3MS 

460-136351-3DUP 

460-136351-3FMS 

460-136351-3FDUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/29/17 

Water 06/29/17 

Water 06/29/17 

Water 06/29/17 

Water 06/29/17 

Water 06/29/17 

Water 06/29/17 

Water 06/29/17 

Water 06/29/17 

Water 06/29/17 

Water 06/29/17 

I 

Notes: ____________________________________________________________________________________ ___ 

L:\Roux Associates\Columbia F alls\39068C4aW. wpd 



LDC #: VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 601 0/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. v' 
Cooler temperature criteria was met. ../ 
II. ICPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 
Were %RSD of isotopes in the tuning solution !>5%? ./ 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? v 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- t/ 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? / 
IV. Blanks 

Was a method blank associated with every sample in this SDG? v' 
Was there contamination in the method blanks? If yes, please see the Blanks ~ 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? 7 
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? v 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or ~ 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences v (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for v waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 7 
Was an LCS analvzed oer extraction batch? v 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) ./ within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page: I of ;J. 
Reviewer~rJ\Gr 

2nd Reviewer: C? 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30·120% (6020)/60·125% (200.8) ./ of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL .; 
(ICP)/>100X the MDUICP/MS)? 

Were all percent differences (%Ds) < 10%? ,/ 

Was there evidence of negative interference? If yes, professional judgement will be ../ used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable ,j 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. ,/ 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. ~ 
Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. ./ 
Target analytes were detected in the field blanks. l/ 

MET-SW_2014.wpd version 1.0 

NA 

v' 

-./ 

Page:~ of 'J. 
Reviewer~ rJ\GO 

2nd Reviewer: c/ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_Lot_L 
Reviewer: ftl\($ 

2nd reviewer: 6).Z 
All circled elements are applicable to each sample. 

~"'"""'Ia In M:driY T:unAt A""_,.l.,f.a I i~t lTAI \ 

1~7 w ~'"AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu Fe Pb Ma Mn, Hg, Ni, K, Se, Ag, Na, Tl, V Z.ri)Mo, B, Si, CN~. 
Q~ g,..ft J, ~"AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zri)Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu Fe, Pb, Mg, Mn, Hg, Ni K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

An .... lu.,.;.,. •• -' 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg_, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

-ICP-MS w {AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mii)Hg{Ni, K, Se, Ag, Na, Tl, V, Zn")Mo, B, Si, CN·, 

~!='AA AI ~h A~ R~ RA r.rl r.~ r.r r.n r.11 i=A Ph 11./ln 1\/ln l-In Ni K' ~A An N:::1 Tl \1 7n Mn R ~i i:N" 

Comments:CMercury by CVAA if performeif> 

ELEMENTS A 

-. 



LDC #: 39068C4a 

METHOD: Trace Metals (EPA SW846 6020N7470A) 
~ Were field blanks identified in this SDG? 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

~ Were target analytes detected in the field blanks? 
Blank units: ug/L Associated sample units:~ 
Sampling date: 6/29/17 Soil factor applied NA 
~1e1a o1anK type: (circle one) r1e1a tllanK 1 Kmsare 1 umer: {t:.tl J 

Analyte Blank ID 

.~9 >Jj: ;~; ·. X~ 
1 Action 2 

•• . t .. Level 

AI 42.3 4230 2030J+ 

Ca 303 3030 

Na 705 7050 

Assoc1area ;:,amp1es: L 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\39068C4ab.wpd 

Page:_l_of_L 

Reviewer: M~ 
2nd Reviewer: C--



LDC#: 390b8CL(c.. VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

'''fq 
Icv 

fifO~ 

rev 

t c.(~"{ 

cc..v 
lll1'l 

CCV 

Where, Found = concentration (in ug/L) of each ana•yte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/l) of each analyte in the ICV or CCV source 

I eecalc••lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) ZYl 3S. 3SI LfO.O ~" 
CVAA (Initial calibration) H~ 5.0l'-i9 ~.OD [Do 

(J 
ICP (Continuing calibration) 

ICP/MS (Continuing calibration) A~ ;o. acG) ;o.o /00 

CVAA (Continuing calibration) H~ 5 .ao30 ~.Do I Oc..f 
v 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eeeaaed 

%R 

Cf'=> 

{OQ 

JOO 

fO'f 

I 

Page:-Lof.J_ 
Reviewer: fll (} 

2nd Reviewer: ~ 

Acceptable 
(Y/N) 

y 

w 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 



LDC #: "3<=! Db 8 C Lfa. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020nOOO) 

Page:_f of_(_ 

Reviewer: M ~ 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I X 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

Sample 10 

·~0 l 
ICSAB 

'"~S 
LC.S 

U(&to 

B 
(1(11~/ ~1~ 

" ,,., r / r ... "'~ 
1-

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5} 

Found IS /I True I 0 I SOR (units) 
Type of Analysis Element (units) 

ICP interference check v '00.'] ~/~..: /-Oo ~~~~ 
' 

~a!~ Laboratory control sample Tl ~o.t5 ~1 r~.. 1J.O.o 

' ~a/~ Matrix spike 

cJ (SSR-SR) ~a {J 
~~.0 a.". 1'3 ... ~ 

Duplicate MV'\ [fo(.G' ~a~~ '" ~ . L\ ~a r \-) 
ICP serial dilution A\ BD"30 ~ar~ &o "i 5' ~at..; 

I eecalc111ated I 
I %R/RP0/%0 I 

{ 0 l 

{Dl 

I {)5' 

0.~ 

0.1'-l 

-

... 
Acceptable 

%R/RPO/%D (YIN) 

/Of '( 

(0 l 

/05' 

f> .. ~ 

o.-r3 ~I 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_l_of ( 
Reviewer: MG 

2nd reviewer: &---/ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

P-ease see qualifications below for all questions answered 11N11
• Not applicable questions are identified as 11N/A11

• 

N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ __;Jt:____l -=-' __ C_a. _________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Oil 

# 

I 

l 

"3 

'1 

5 

~ 

-r 

(RD)(FV)(Dil) Recalculation: 

(ln. Vol.) ( ) ( ) ( 
Raw data concentration I-S' I • 6 30 )J. ~ / ,_ D • · 0 '5 i) 1- ~ ) 
Final volume (ml) 
lnmal~lume(mO orweight(G) ~~~~~~~~~~~~~~~~~~~~ 
Dilution factor 0 . 0 t;' {) l-

Reported Calculated 

Sample ID Analyte 
concenhation 

(llq '"'-) c7,7j~t,~i~n 

I C&4. v!>03 3o~ 

' ClA l.I.O L/..oo 

3 A\ l:,7.0 ,7.0 

L( "ZVl d~·~ ~'{ ·~ 

e; As 1.3 I ·3~ 

" K t;3~ t; ~t.t 

-r Se ' . ~ l . ~ l 

RECALC.4SW 

Acceptable 
(Y/N) 

y' 

'h 



LDC Report# 39068C6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 28, 2017 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-136351-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB37-AQ 460-136351-1 Water 06/29/17 
CFMW-011a-GW 460-136351-3 Water 06/29/17 
CFMW-016-GW 460-136351-4 Water 06/29/17 
CFMW-019-GW 460-136351-5 Water 06/29/17 
CFMW-011a-GWMS 460-136351-3MS Water 06/29/17 
CFMW-011 a-GWMSD 460-136351-3MSD Water 06/29/17 
CFMW-011 a-GWDUP 460-136351-3DU P Water 06/29/17 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in' 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia as Nitrogen by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, Dissolved Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide and Dissolved Total Cyanide by EPA Method 335.4 
Free Cyanide and Dissolved Free Cyanide by EPA SW 846 Method 9016 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Orthophosphate as Phosphorous by EPA SW 846 Method 9056A 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB37 -AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB37 -AQ 06/29/17 Chloride 167 ug/L CFMW-011 a-GW 
Nitrate/Nitrite as N 103 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

CFMW-011 a-GW Chloride 808 ug/L 808J+ ug/L 
Nitrate/Nitrite as N 208 ug/L 208J+ ug/L 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

4 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-011 a-GWMS/MSD Chloride 123 (90-110) 119 (90-110) J+ (all detects) A 
(CFMW-011 a-GW Dissolved fluoride 115 (90-11 0) 115 (90-11 0) J+ (all detects) 
CFMW-016-GW 
CFMW-019-GW) 

CFMW-011 a-GWMS/MSD Sulfate 129 (90-11 0) 130 (90-110) J+ (all detects) A 
(CFMW-011 a-GW 
CFMW-016-GW) 

CFMW-011 a-GWMS/MSD Orthophosphate as P 65 (90-11 0) 68 (90-110) UJ (all non-detects) A 
(CFMW-011 a-GW 
CFMW-016-GW 
CFMW-019-GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUP ID RPD 
(Associated Samples) Analyte (Limits) Flag A or P 

CFMW-011 a-GWDUP Total dissolved solids 7 (~5) J (all detects) A 
(CFMW-011 a-GW 
CFMW-016-GW 
CFMW-019-GW) 

VIII. Laboratory Control Samples/Standard Reference Material 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag AorP 

DCLK Free cyanide 49 (50-150) - J- (all detects) p 
(CFMW-016-GW UJ (all non-detects) 
CFMW-019-GW) Dissolved free cyanide 49 (50-150) - J- (all detects) 

UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (0/oR) were within QC limits. 

5 
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IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD o/oR, DUP RPD, and LCS/LCSD %R, data were qualified as estimated 
in three samples. 

Due to equipment blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-136351-1 

I Sample I Anal~te I Flaa I AorP I Reason 

CFMW-011 a-GW Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-016-GW Dissolved fluoride J+ (all detects) duplicate (%R) 
CFMW-019-GW 

CFMW-011 a-GW Sulfate J+ (all detects) A Matrix spike/Matrix spike 
CFMW-016-GW duplicate (%R) 

CFMW-011 a-GW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFMW-016-GW duplicate (%R) 
CFMW-019-GW 

CFMW-011 a-GW Total dissolved solids J (all detects) A Duplicate sample analysis 
CFMW-016-GW (RPD) 
CFMW-019-GW 

CFMW-016-GW Free cyanide J- (all detects) p Laboratory control samples 
CFMW-019-GW UJ (all non-detects) (%R) 

Dissolved free cyanide J- (all detects) 
UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-136351-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-136351-1 

Modified Final 
Sample Analyte Concentration AorP 

CFMW-011 a-GW Chloride 808J+ ug/L A 
Nitrate/Nitrite as N 208J+ ug/L 

7 
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LDC #: 39068C6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-136351-1 Level IV 
Laboratory: Test America. Inc. 

Date: 7 .. ~1- \7 
Page:_j_of_f_ 

Reviewer: M& 
2nd Reviewer: ~ 

I I llalidaticn A[ea I I Comments I 
I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

Yl ()\/Qr"<>ll nf d~t~ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1?. 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB37-AQ 

CFMW-011 a-GW 

CFMW-016-GW 

CFMW-019-GW 
" 

CFMW-011 a-GWMS 

CFMW-011a-GWMSD 

CFMW-011 a-GWDUP 

rewt 
r~w3 

.. 

A 
A 
A 
A 

sw ES:::l 
"' 

Svl MS/MSO (sou-~ 1.{'0- '''~b~--1) 
sw ouP 
5w L...CS/L.csn/S~,v{ 
N 
A. 
A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate · 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-136351-1 

460-136351-3 

460-136351-4 

460-136351-5 

460-136351-3MS 

460-136351-3MSD . 

460-136351-3DU P 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/29/17 

Water 06/29/17 

Water 06/29/17 

Water 06/29/17 

Water 06/29/17 

Water 06/29/17 

Water 06/29/17 

Notes: ______________________________________________________________________________________________________________________________________________________________ __ 

L:\Roux Associates\Columbia Falls\39068C6W.wpd 1 



LDC #:_3_')_0_b_S_C._G:, VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method Ste ~ovc....- ) 

Validation Area Yes No 

I. Technical holding times 

All technical holdinQ times were met. if 
Cooler temperature criteria was met. ~ 

II. Calibration 

Were all instruments calibrated daily, each set-up time? t/ 
Were the proper number of standards used? ./ 
Were all initial calibration correlation coefficients> 0.995? ~ 
Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) ./ 
Were balance checks performed as required? (Level IV only) v 
Ill. Blanks 

Was a method blank associated with every sample in this SDG? ~ 
Was there contamination in the method blanks? If yes, please see the Blanks ./ 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (o/oR) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / waters and ~ 35% for soil samples? A control limit of~ CRDL(~ 2X CRDL for soil) 
was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? l/' 
Was an LCS analvzed oer extraction batch? ./ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) ~ 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? v 
Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

V' 

Page:_{ ot_2_ 
Reviewer: Me 

2nd Reviewer: ~ 

Findings/Comments 



LDC #:_3_~0_h8_C_" VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable ./ to level IV validation? 

Were detection limits < RL? ./ 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. v 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. V' 
Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 
Target analvtes were detected in the field blanks. v 

WETC-EPA_201 O.wpd version 1.0 

NA 

.I 

Page:2._ot2_ 
Reviewer: M<d 

2nd Reviewer:~ 

Findings/Comments 



Loc #: 1>CJ Of> e.c b VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_l_ot_\_ 

Reviewer:~ 
2nd reviewer:~ 

- ' ID M~trlx I ~arameter I 
pH TDS{c'U)NO/NO~TKN TOC CR6

+ CIOQ__ _ 

pH TDS ~0:/f-JO:xso:xPQ) ALK ~TKN TOC CR6
+ CI04 av (~·-5) 

pH TDS Cl F NO::~ NO? SOd POd ALK CN- NH~ TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO::> S04 POd ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F NO::~ NO, S04 P04 ALK CN· NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F NO::~ NO, S04 P04 ALK CN· NH::~ TKN TOC CR6
+ ClOd 

pH TDS Cl F NO::~ NO, S04 P04 ALK CN- NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 N02 S04 P04 ALK CN- NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO? S04 P04 ALK CN· NH::~ TKN TOC CR6
+ CI04 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NH3 TKN TOC CR6
"' ClOd 

pH TDS Cl F N03 NO, SOd P04 ALK CN· NH3 TKN TOC CR6
+ CI04 

pH TDS Cl F N03 NO, S04 P04 ALK cN· NH3 TKN TOC CR6
+ ClOd 

pH TDS Cl F N03 NO? SOd P04 ALK CN· NH3 TKN TOC CR6
+ CIQ4 

nH TDS r.1 F NO Nn ~() PO AI K r.N- NH. TKN TOr. r.R6"' r.10 

Comments: ____________________________________ _ 

METHODS.6 



LDC #: 39068C6 

METHOD: lnorganics, EPA Method See Cover 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Blank units: ugll Associated sample units:____!!Q[_L 
Sampling date: 6/29/17 Soil factor applied NA 
Field blank type: (circle one) Field Blank I Rinsate I Other: {EEL) Associated Samples: 2 

Blank 10 Action Limit Sample Identification 

Page:_l_of_f_ 
Reviewer: M G 

2nd Reviewer: Q--.... 

----------------, 

1 I I 2 I I I I I I I I I I 
Cl 167 1670 808J+ 

N03/N02-N 103 1030 208J+ 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:\Mark\Bianks\39068C6a. wpd 



LDC #: ~Cf Ob 8C b VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: lnorganics, EPA Method See Cove,.r 

PJ.ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: I of 1 
Reviewer~& 

2nd Reviewer: Q 

N N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y @NtA Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
(0 N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 

VEL IV ONLY: 
Y} N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
it •• .,., ......... tn M;:~triY Analvtl'! 01...,. 0/_ .... RPO II imit~\ ~ ... 

I ~ /<o w~-tev Cl 1~3 <fo -uo) I. ' tt<J ~o-uo ~a-'-\ J+~~s/A (all ~ets) 
SO&f ra<t 130 d._,3 I ( ~f:t ; "' 0) •· '3 ) 

tJ;~s. F 115 I ItS" d_,'l .j, (411 hts1 
... , f'OI{·P 6!> { , ' 'e . ~ ' ~ a-\.f :r-/u~IA ( 41\ J'l.\i. ) v II' 

Comments: ______________________________________________________________________________________________________________ __ 

MSD.6 



LDC#: 7<i06SC(o 

METHOD: lnorganics, Method ~ ee t!~Vy 

VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as ''N/A". 

Page:_l_of_\_ 

Reviewer: MGs 
2nd Reviewer: 0 ... 

lYJ f:JN/A Was a duplicate sample analyzed for each matrix in this SDG? 
YN/A Were all duplicate sample relat1ve percent differences (RPD) ~ 20% for water and ~ 35% for soli samples (~ 10% for Method 300. 0)? If no, see qualification 

below. A control limit of ±CRDL (±2X CRDL for soil) was used for samples that were ~sx the CRDL, including when only one of the duplicate sample values 
were ~sx the CRDL. If field blanks were used for laboratory duplicates, see overall assessment. 

LEVEL IV ONLY: 
Y~ N/A Were recalculated results acce~table? See Level IV Recalculation Worksheet for recalculations. 

I j I 
Date 

I 
DIIQiicate ID 1:;:~1 Acal¥!e 

I 
7eD!I~~ l 

I 
Ass~ia~ :mQies I Jlu:JLA 7':;ft~osets ] 

I 
7 T'DS 

Comments: ----------------------------------------------------------------------------

DUP.6 

.:·-. .. :.. ·; ~:·; .. !~: 



LDC#: 3't0b~ C.~ 

METHOD: lnorganics, Method 5 ee cove-r 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~ase see qualifications below for all questions answered 11N". Not applicable questions are identified as "N/A". 
C::U N N/A Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
~ Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 
FONLY: 
Y)J N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

------ --·--- - --- -------

LCS LCSD RPD 
-ll 1 ~~11 ~~n tn M~triv .dn~lvtA Of-~ /limite:\ Of-~ llimitc::\ ilimitC:::\ .. 

I 'DLC. L< W~-le"' F" v--ee eN ~9 (60~/~0) 
I 

?- DLC\1( ' t); ss. ~.ee. "( 9 ( J, ) 
,~;r C"-1 

Comments: /o~ level LCS 

LCSD.wpd 

~:~;, .. : r· . ; ... 

. Page:_l_of ( 
Reviewer: MCi 

2nd Reviewer:_a....__ 

.... ~. .I . - .... . 

3 L1 J-/V :r /r ( i1\e.,. ~ Nt>) 
I I f 

+ + ( ~ 1 

;.:-:,~{l 



i:) 

LDC #: '3l:f 06 8 C.~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method 5ee. C ovc.., 

The correlation coefficient (r) for the calibration of ft"ee CN was recalculated. Calibration date: 1- b - J 7 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Type of Analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration of each anatyte in the ICV or CCV source 

-
CotlC .. A 'as 

Analyte Standard 10 Found (units) True (units) ror%R 

Blank 0 (M~[~ o.ooo ., , .... 
o.oo~ Standard 1 I 

P' tf'ee. 
Standard 2 '5' ( O.OIL{ 

10 
, 

o.o~~ Standard 3 
I 

c.J ~~ t () .Ql5 l ( = 0 .~<t, ~ 
Standard 4 

&;o ~ 

Standard 5 } o .. ,o-, 
Standard 6 l;o ( ~I ) 0. 'tt~ 
Standard 7 - -

Ha03 
(..,/~.) ~ .~0 Cw'%1'"-) poL(- r CCv' ~-~0 o.o 'Vot) 

11{09 

~a't.~ (~/~ NH3--N Ic.v' f.qcao ~.DO 'lCJ 

Jl'(3 

~. o5o cwo 1'-~ ~OJ/NOa·N CCVI /.OQ ('"31~-.~ 10~ 

... 

ror%R 

f'" ::. D. ~CJ~G. 

o.o ~ 1) 

<tCJ 

tot;' 

Page:_l_of_l_ 

Reviewer: M C:r 
2nd Reviewer: c.__ 

Acceptable 
(YIN) 

I 
I 

'( 

~~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. __________________________________________________ _ 

CALCLC.6 



LDC#: 3ClO(oSCCo 

METHOD: lnorganics, Method see cove~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_Lof_\_ 

Reviewer: tv\ C::r 
2nd Reviewer: .C. 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = I S-Ol x 100 
(S+0)/2 

SampleiD 

L.CS 

~ 

7 

Where, 

Type of Analysis 

Laboratory control sample 

Matrix spike sample 

Duplicate sample 

S= 
0= 

Element 

F 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units} 

True/ D 
(units} 

qso.~ (A0 !~ 1000 ~~L; 

toi~f (SSR-SR) 

1 ~o .-r f"~/~ (,«~/&..) 
CN 900 

TO~ ~37.0 (Q/~ ~no .o ('"3 1 ~ 

I Recalc1llated 

II 
ee~atted 

I I Acceptable 
%R/RPD %R/RPO (Y/N) 

~~ ~s y 

q~ Cf~ 

7 7 
~~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0. 0% of the recalculated results. 

TOTCLC.6 



LDC#: ~Cf0b8C~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method See C..:JVIZ.r" 

Page:_L_ot_f_ 
Reviewer: M Gr 

2nd reviewer: G- _..--

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
WN N/A Have results been reported and calculated correctly? 
~ Are results within the calibrated range of the instr. uments? 
~ Are all detection limits below the CRQL? 

Compound (analyte) results for # I, C I reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 
y .:=. M)( + b 

fJ\\.t,rf. 

Recalculation: 

6~38::: qJc,~(.8 (.)()-8-Th~.&.\ 

0 . ' Co 7 0 W\0 I,_ : X 
Wt = Cf ~~~7. s 
b : 91'b?> Ll - .. 

~a= l,c -~-~ co. '"1o Wla t,_) ( 1000 .4&3;""1:.) = 
v 

Reported 

# Sample 10 Analyte 
Co~en!P.:tion 

rq I.) 

' I Cf "rb 7 

• NO?.( NOtJ- N ID3 

? ') H""~ t\e ~s llhooo 
.L T t5S b 0.1 (Wt~/a... 

"" 

' 1 Nf4-; .. N 1"3C} 
J, A\L< te3ooo 

"' 
Li Free. CN bf· ~ 
I n;ss. To~ I C. "-.1 ld-~0 

~ T'DS b58 ~~~L' 

/fo7.o M~ 1'-
Calculated 

c~4~i~n Acceptable 
(Y/N) 

-.., y '" -, l 03 

(tbOOO 
,o. r (W'~fL, 

13~ 
l8 3ooo 

67.8 
~~~0 

6~8 ~~/,_ ' 

Note:____:wa=---=e._!_t---=~:_:_o..:=:.cl __ ct=-o_c;_~..:=;...!._A:..___:i~s __:_N_ .. ..:::..])_ • .....~.-b..:.o_~_.,!a~ll___;..s_~_~--~V?~---' e_s:__ _______ _ 

RECALC.6 



Groundwater and Surface Water Data Summary Report 
Columbia Falls Aluminum Company, LLC 

ROUX ASSOCIATES, INC. 2476.0001Y.170/CVRS 

APPENDIX T 

Method Detection Limit Comparison Table 
1. Method Detection Limit Comparison Table in Groundwater 
2. Method Detection Limit Comparison Table in Surface 

Water – Human Health Screening Levels 
3. Method Detection Limit Comparison Table in Surface 

Water – Ecological Screening Levels 



Appendix T1. Method Detection Limit Comparison Table in Groundwater
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Min MDL Max MDL Mean MDL Median MDL DEQ 7 HH Drinking
MCL

Tapwater
RSL

Min
Standard

Max
Standard

Min MDL>
Min Standard

Max MDL>
Min Standard

Mean MDL> Min 
Standard

Median MDL> Min 
Standard

Mean MDL> 
DEQ 7 HH

Median MDL> 
DEQ 7 HH

Mean MDL> 
EPA MCL

Median MDL> 
EPA MCL Count Detections Non-Detects

GENCHEM STL00171 Alkalinity N 242 242 0
GENCHEM 7664-41-7 Ammonia N 72 72 72.00000 72.000 241 85 156
GENCHEM 16887-00-6 Chloride N 30 31 30.50000 30.500 242 240 2
GENCHEM 16984-48-8 Fluoride N 15 60 37.50000 37.500 4000 4000 80 80 4000 No No No No No No No No 242 236 6
GENCHEM 16984-48-8 Fluoride DI 60 60 60.00000 60.000 4000 4000 80 80 4000 No No No No No No No No 63 62 1
GENCHEM STL00009 Hardness as calcium carbonate N 242 242 0
GENCHEM STL00217 Nitrate Nitrite as N N 100 2000 129.68750 100.000 10000 10000 10000 10000 No No No No No No No No 241 177 64
GENCHEM STL00599 Orthophosphate as P N 42 84 46.58824 48.000 223 2 221
GENCHEM 14808-79-8 Sulfate N 127 127 127.00000 127.000 242 241 1
GENCHEM 18496-25-8 Sulfide N 0 0 0
GENCHEM STL00242 Total Dissolved Solids N 242 242 0
GENCHEM STL00161 Total Suspended Solids N 1 1 1.00000 1.0000 242 11 231
METALS 7429-90-5 Aluminum N 18.2 18.2 18.20000 18.200 2000 2000 2000 No No No No 63 46 17
METALS 7429-90-5 Aluminum DI 9.1 18.2 18.10471 18.200 2000 2000 2000 No No No No 242 51 191
METALS 7440-36-0 Antimony N 0.62 0.62 0.62000 0.620 6 6 0.78 0.78 6 No No No No No No No No 63 9 54
METALS 7440-36-0 Antimony DI 0.31 0.62 0.61733 0.620 6 6 0.78 0.78 6 No No No No No No No No 242 10 232
METALS 7440-38-2 Arsenic N 0.64 0.64 0.64000 0.640 10 10 0.052 0.052 10 Yes Yes Yes Yes No No No No 63 23 40
METALS 7440-38-2 Arsenic DI 0.32 0.64 0.63636 0.640 10 10 0.052 0.052 10 Yes Yes Yes Yes No No No No 242 66 176
METALS 7440-39-3 Barium N 1000 2000 380 380 2000 No No No No 63 63 0
METALS 7440-39-3 Barium DI 1000 2000 380 380 2000 No No No No 242 242 0
METALS 7440-41-7 Beryllium N 0.24 0.24 0.24000 0.240 4 4 2.5 2.5 4 No No No No No No No No 63 2 61
METALS 7440-41-7 Beryllium DI 0.12 0.24 0.23901 0.240 4 4 2.5 2.5 4 No No No No No No No No 242 0 242
METALS 7440-43-9 Cadmium N 0.71 0.71 0.71000 0.710 5 5 0.92 0.92 5 No No No No No No No No 63 0 63
METALS 7440-43-9 Cadmium DI 0.36 0.71 0.70711 0.710 5 5 0.92 0.92 5 No No No No No No No No 242 0 242
METALS 7440-70-2 Calcium N 63 63 0
METALS 7440-70-2 Calcium DI 242 242 0
METALS 7440-47-3 Chromium N 1.3 1.3 1.30000 1.300 100 100 0.035 0.035 100 Yes Yes Yes Yes No No No No 63 15 48
METALS 7440-47-3 Chromium DI 0.66 1.3 1.29396 1.300 100 100 0.035 0.035 100 Yes Yes Yes Yes No No No No 242 30 212
METALS 7440-48-4 Cobalt N 1.3 1.3 1.30000 1.300 0.6 0.6 0.6 Yes Yes Yes Yes 63 17 46
METALS 7440-48-4 Cobalt DI 0.65 1.3 1.29667 1.300 0.6 0.6 0.6 Yes Yes Yes Yes 242 47 195
METALS 7440-50-8 Copper N 1.4 1.4 1.40000 1.400 1300 1300 80 80 1300 No No No No No No No No 63 32 31
METALS 7440-50-8 Copper DI 1.4 1.4 1.40000 1.400 1300 1300 80 80 1300 No No No No No No No No 242 91 151
METALS STL00131 Cyanide, Free N 1.5 1.5 1.50000 1.500 200 200 0.15 0.15 200 Yes Yes Yes Yes No No No No 95 55 40
METALS STL00131 Cyanide, Free DI 1.5 1.5 1.50000 1.500 200 200 0.15 0.15 200 Yes Yes Yes Yes No No No No 51 31 20
METALS 57-12-5 Cyanide, Total N 2 2 2.00000 2.000 200 200 0.15 0.15 200 Yes Yes Yes Yes No No No No 242 166 76
METALS 57-12-5 Cyanide, Total DI 2 2 2.00000 2.000 200 200 0.15 0.15 200 Yes Yes Yes Yes No No No No 63 39 24
METALS 7439-89-6 Iron N 42.4 42.4 42.40000 42.400 1400 1400 1400 No No No No 63 57 6
METALS 7439-89-6 Iron DI 42.4 42.4 42.40000 42.400 1400 1400 1400 No No No No 242 132 110
METALS 7439-92-1 Lead N 0.38 0.38 0.38000 0.380 15 15 15 15 15 No No No No No No No No 63 18 45
METALS 7439-92-1 Lead DI 0.19 0.38 0.37830 0.380 15 15 15 15 15 No No No No No No No No 242 18 224
METALS 7439-95-4 Magnesium N 63.6 63.6 63.60000 63.600 63 62 1
METALS 7439-95-4 Magnesium DI 63.6 63.6 63.60000 63.600 242 226 16
METALS 7439-96-5 Manganese N 2.5 2.5 2.50000 2.500 43 43 43 No No No No 63 38 25
METALS 7439-96-5 Manganese DI 1.2 2.5 2.48934 2.500 43 43 43 No No No No 242 120 122
METALS 7439-97-6 Mercury N 0.17 0.17 0.17000 0.170 2 2 0.063 0.063 2 Yes Yes Yes Yes No No No No 63 0 63
METALS 7439-97-6 Mercury DI 0.17 0.17 0.17000 0.170 2 2 0.063 0.063 2 Yes Yes Yes Yes No No No No 242 0 242
METALS 7440-02-0 Nickel N 1.4 1.4 1.40000 1.400 100 39 39 100 No No No No No No 63 14 49
METALS 7440-02-0 Nickel DI 0.68 1.4 1.39345 1.400 100 39 39 100 No No No No No No 242 22 220
METALS 7440-09-7 Potassium N 63 63 0
METALS 7440-09-7 Potassium DI 242 242 0
METALS 7782-49-2 Selenium N 0.73 0.73 0.73000 0.730 50 50 10 10 50 No No No No No No No No 63 6 57
METALS 7782-49-2 Selenium DI 0.37 0.73 0.72657 0.730 50 50 10 10 50 No No No No No No No No 242 32 210
METALS 7440-22-4 Silver N 1.3 1.3 1.30000 1.300 100 9.4 9.4 100 No No No No No No 63 0 63
METALS 7440-22-4 Silver DI 0.64 1.3 1.29455 1.300 100 9.4 9.4 100 No No No No No No 242 0 242
METALS 7440-23-5 Sodium N 202 202 0
METALS 7440-23-5 Sodium DI 69 69 69.00000 69.000 242 241 1
METALS 7440-28-0 Thallium N 0.26 0.26 0.26000 0.260 2 2 0.02 0.02 2 Yes Yes Yes Yes No No No No 63 0 63
METALS 7440-28-0 Thallium DI 0.13 0.26 0.25893 0.260 2 2 0.02 0.02 2 Yes Yes Yes Yes No No No No 242 0 242
METALS 7440-62-2 Vanadium N 1.9 1.9 1.90000 1.900 8.6 8.6 8.6 No No No No 63 13 50
METALS 7440-62-2 Vanadium DI 0.95 1.9 1.89108 1.900 8.6 8.6 8.6 No No No No 242 29 213
METALS 7440-66-6 Zinc N 7 7 7.00000 7.000 2000 600 600 2000 No No No No No No 63 20 43

MDL Statistics Screening Criteria Evaluation Sample Counts
Analyte 
Group Cas ID # Analyte Sample

Fraction
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Appendix T1. Method Detection Limit Comparison Table in Groundwater
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Min MDL Max MDL Mean MDL Median MDL DEQ 7 HH Drinking
MCL

Tapwater
RSL

Min
Standard

Max
Standard

Min MDL>
Min Standard

Max MDL>
Min Standard

Mean MDL> Min 
Standard

Median MDL> Min 
Standard

Mean MDL> 
DEQ 7 HH

Median MDL> 
DEQ 7 HH

Mean MDL> 
EPA MCL

Median MDL> 
EPA MCL Count Detections Non-Detects

MDL Statistics Screening Criteria Evaluation Sample Counts
Analyte 
Group Cas ID # Analyte Sample

Fraction

METALS 7440-66-6 Zinc DI 3.5 7 6.96861 7.000 2000 600 600 2000 No No No No No No 242 19 223
SVOC 92-52-4 1,1'-Biphenyl N 0.63 0.68 0.63773 0.630 0.083 0.083 0.083 Yes Yes Yes Yes 158 0 158
SVOC 95-94-3 1,2,4,5-Tetrachlorobenzene N 0.43 0.47 0.43534 0.430 0.97 0.17 0.17 0.97 Yes Yes Yes Yes No No 158 0 158
SVOC 123-91-1 1,4-Dioxane N 3.1 3.4 3.13804 3.100 0.46 0.46 0.46 Yes Yes Yes Yes 158 0 158
SVOC 108-60-1 2,2'-oxybis[1-chloropropane] N 0.93 1 0.94063 0.930 1400 1400 1400 No No No No No No 158 0 158
SVOC 58-90-2 2,3,4,6-Tetrachlorophenol N 0.69 0.75 0.69766 0.690 24 24 24 No No No No 158 0 158
SVOC 95-95-4 2,4,5-Trichlorophenol N 0.49 0.53 0.49532 0.490 1800 120 120 1800 No No No No No No 158 0 158
SVOC 88-06-2 2,4,6-Trichlorophenol N 0.53 0.58 0.53551 0.530 30 1.2 1.2 30 No No No No No No 158 0 158
SVOC 120-83-2 2,4-Dichlorophenol N 0.63 0.68 0.63747 0.630 77 4.6 4.6 77 No No No No No No 158 0 158
SVOC 105-67-9 2,4-Dimethylphenol N 0.91 0.99 0.92057 0.910 380 36 36 380 No No No No No No 158 0 158
SVOC 51-28-5 2,4-Dinitrophenol N 2.4 2.6 2.42215 2.400 69 3.9 3.9 69 No No No No No No 158 0 158
SVOC 121-14-2 2,4-Dinitrotoluene N 1 1.1 1.02722 1.000 1.1 0.24 0.24 1.1 Yes Yes Yes Yes No No 158 0 158
SVOC 606-20-2 2,6-Dinitrotoluene N 0.88 0.96 0.89044 0.880 0.5 0.049 0.049 0.5 Yes Yes Yes Yes Yes Yes 158 0 158
SVOC 91-58-7 2-Chloronaphthalene N 0.61 0.66 0.61734 0.610 1000 1000 1000 No No No No No No 158 0 158
SVOC 95-57-8 2-Chlorophenol N 0.74 0.8 0.74835 0.740 81 9.1 9.1 81 No No No No No No 158 0 158
SVOC 91-57-6 2-Methylnaphthalene N 0.88 0.96 0.89044 0.880 3.6 3.6 3.6 No No No No 158 0 158
SVOC 95-48-7 2-Methylphenol N 1.3 1.4 1.30443 1.300 158 0 158
SVOC 88-74-4 2-Nitroaniline N 0.65 0.71 0.65759 0.650 19 19 19 No No No No 158 0 158
SVOC 88-75-5 2-Nitrophenol N 0.59 0.64 0.59620 0.590 158 0 158
SVOC 15831-10-4 3 & 4 Methylphenol N 0.88 0.96 0.89032 0.880 158 3 155
SVOC 91-94-1 3,3'-Dichlorobenzidine N 1 1.1 1.02722 1.000 0.21 0.13 0.13 0.21 Yes Yes Yes Yes Yes Yes 158 0 158
SVOC 99-09-2 3-Nitroaniline N 0.82 0.89 0.82905 0.820 158 0 158
SVOC 534-52-1 4,6-Dinitro-2-methylphenol N 2 2.2 2.02739 2.000 13 13 13 No No No No No No 158 1 157
SVOC 101-55-3 4-Bromophenyl phenyl ether N 1 1.1 1.02215 1.000 158 0 158
SVOC 59-50-7 4-Chloro-3-methylphenol N 0.76 0.83 0.76854 0.760 3000 3000 3000 No No No No No No 158 0 158
SVOC 106-47-8 4-Chloroaniline N 0.73 0.79 0.73791 0.730 0.37 0.37 0.37 Yes Yes Yes Yes 158 0 158
SVOC 7005-72-3 4-Chlorophenyl phenyl ether N 0.96 1 0.96994 0.960 158 0 158
SVOC 100-01-6 4-Nitroaniline N 0.48 0.52 0.48532 0.480 3.8 3.8 3.8 No No No No 158 0 158
SVOC 100-02-7 4-Nitrophenol N 4.7 5.1 4.73291 4.700 60 60 60 No No No No No No 158 0 158
SVOC 83-32-9 Acenaphthene N 0.88 0.96 0.89044 0.880 670 53 53 670 No No No No No No 158 0 158
SVOC 208-96-8 Acenaphthylene N 0.65 0.71 0.65759 0.650 158 0 158
SVOC 98-86-2 Acetophenone N 1 1.1 1.02722 1.000 190 190 190 No No No No 158 0 158
SVOC 120-12-7 Anthracene N 0.57 0.62 0.57614 0.570 2100 180 180 2100 No No No No No No 158 0 158
SVOC 1912-24-9 Atrazine N 0.77 0.84 0.77905 0.770 3 3 0.3 0.3 3 Yes Yes Yes Yes No No No No 158 0 158
SVOC 100-52-7 Benzaldehyde N 0.86 0.93 0.87025 0.860 190 190 190 No No No No 158 0 158
SVOC 56-55-3 Benzo[a]anthracene N 0.55 0.6 0.55614 0.550 0.5 0.5 0.5 Yes Yes Yes Yes Yes Yes 158 0 158
SVOC 50-32-8 Benzo[a]pyrene N 0.16 0.17 0.16222 0.160 0.05 0.2 0.0034 0.0034 0.2 Yes Yes Yes Yes Yes Yes No No 158 0 158
SVOC 205-99-2 Benzo[b]fluoranthene N 0.44 0.48 0.44519 0.440 0.5 0.034 0.034 0.5 Yes Yes Yes Yes No No 158 0 158
SVOC 191-24-2 Benzo[g,h,i]perylene N 0.75 0.82 0.75842 0.750 158 0 158
SVOC 207-08-9 Benzo[k]fluoranthene N 0.18 0.2 0.18228 0.180 5 0.34 0.34 5 No No No No No No 158 0 158
SVOC 111-91-1 Bis(2-chloroethoxy)methane N 0.69 0.75 0.69766 0.690 5.9 5.9 5.9 No No No No 158 0 158
SVOC 111-44-4 Bis(2-chloroethyl)ether N 0.12 0.13 0.12209 0.120 0.3 0.014 0.014 0.3 Yes Yes Yes Yes No No 158 0 158
SVOC 117-81-7 Bis(2-ethylhexyl) phthalate N 0.72 0.78 0.72783 0.720 6 6 5.6 5.6 6 No No No No No No No No 158 6 152
SVOC 85-68-7 Butyl benzyl phthalate N 0.6 0.65 0.60734 0.600 1500 16 16 1500 No No No No No No 158 0 158
SVOC 105-60-2 Caprolactam N 1.1 1.1 1.10000 1.100 990 990 990 No No No No 158 0 158
SVOC 86-74-8 Carbazole N 0.85 0.92 0.86025 0.850 158 0 158
SVOC 218-01-9 Chrysene N 0.67 0.73 0.67766 0.670 50 3.4 3.4 50 No No No No No No 158 0 158
SVOC 53-70-3 Dibenz(a,h)anthracene N 0.09 0.098 0.09106 0.090 0.05 0.0034 0.0034 0.05 Yes Yes Yes Yes Yes Yes 158 0 158
SVOC 132-64-9 Dibenzofuran N 0.85 0.92 0.86025 0.850 0.79 0.79 0.79 Yes Yes Yes Yes 158 0 158
SVOC 84-66-2 Diethyl phthalate N 1 1.1 1.00443 1.000 17000 17000 17000 No No No No No No 158 0 158
SVOC 131-11-3 Dimethyl phthalate N 0.98 1.1 0.98620 0.980 270000 270000 270000 No No No No No No 158 0 158
SVOC 84-74-2 Di-n-butyl phthalate N 0.82 0.89 0.82923 0.820 2000 2000 2000 No No No No No No 158 3 155
SVOC 117-84-0 Di-n-octyl phthalate N 0.69 0.75 0.69766 0.690 20 20 20 No No No No 158 0 158
SVOC 206-44-0 Fluoranthene N 0.72 0.78 0.72791 0.720 130 80 80 130 No No No No No No 158 0 158
SVOC 86-73-7 Fluorene N 0.8 0.87 0.80905 0.800 1100 29 29 1100 No No No No No No 158 0 158
SVOC 118-74-1 Hexachlorobenzene N 0.47 0.51 0.47532 0.470 0.2 1 0.0098 0.0098 1 Yes Yes Yes Yes Yes Yes No No 158 0 158
SVOC 87-68-3 Hexachlorobutadiene N 0.76 0.83 0.76854 0.760 5 0.14 0.14 5 Yes Yes Yes Yes No No 158 0 158
SVOC 77-47-4 Hexachlorocyclopentadiene N 0.61 0.66 0.61734 0.610 50 50 0.041 0.041 50 Yes Yes Yes Yes No No No No 158 0 158
SVOC 67-72-1 Hexachloroethane N 0.09 0.098 0.09106 0.090 30 0.33 0.33 30 No No No No No No 158 0 158
SVOC 193-39-5 Indeno[1,2,3-cd]pyrene N 0.21 0.23 0.21228 0.210 0.5 0.034 0.034 0.5 Yes Yes Yes Yes No No 158 0 158
SVOC 78-59-1 Isophorone N 0.67 0.73 0.67766 0.670 400 78 78 400 No No No No No No 158 0 158
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Appendix T1. Method Detection Limit Comparison Table in Groundwater
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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Analyte 
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SVOC 91-20-3 Naphthalene N 0.8 0.87 0.80905 0.800 100 0.17 0.17 100 Yes Yes Yes Yes No No 158 0 158
SVOC 98-95-3 Nitrobenzene N 0.49 0.53 0.49532 0.490 17 0.14 0.14 17 Yes Yes Yes Yes No No 158 0 158
SVOC 621-64-7 N-Nitrosodi-n-propylamine N 0.83 0.9 0.83911 0.830 0.5 0.011 0.011 0.5 Yes Yes Yes Yes Yes Yes 158 0 158
SVOC 86-30-6 N-Nitrosodiphenylamine N 0.74 0.8 0.74835 0.740 33 12 12 33 No No No No No No 158 0 158
SVOC 87-86-5 Pentachlorophenol N 2.2 2.4 2.22229 2.200 1 1 0.041 0.041 1 Yes Yes Yes Yes Yes Yes Yes Yes 157 0 157
SVOC 85-01-8 Phenanthrene N 0.65 0.71 0.65759 0.650 158 0 158
SVOC 108-95-2 Phenol N 0.41 0.45 0.41519 0.410 300 580 300 580 No No No No No No 158 2 156
SVOC 129-00-0 Pyrene N 0.83 0.9 0.83911 0.830 830 12 12 830 No No No No No No 158 0 158
VOC 71-55-6 1,1,1-Trichloroethane N 0.28 0.28 0.28000 0.280 200 200 800 200 800 No No No No No No No No 158 4 154
VOC 79-34-5 1,1,2,2-Tetrachloroethane N 0.19 0.19 0.19000 0.190 2 2 2 No No No No No No 158 0 158
VOC 76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane N 0.34 0.34 0.34000 0.340 5500 5500 5500 No No No No 158 0 158
VOC 79-00-5 1,1,2-Trichloroethane N 0.08 0.08 0.08000 0.080 3 3 3 No No No No No No 158 0 158
VOC 75-34-3 1,1-Dichloroethane N 0.24 0.24 0.24000 0.240 4 2.8 2.8 4 No No No No No No 158 4 154
VOC 75-35-4 1,1-Dichloroethene N 0.34 0.34 0.34000 0.340 7 7 7 No No No No No No 158 0 158
VOC 87-61-6 1,2,3-Trichlorobenzene N 0.35 0.35 0.35000 0.350 0.7 0.7 0.7 0.7 No No No No No No 158 0 158
VOC 120-82-1 1,2,4-Trichlorobenzene N 0.27 0.27 0.27000 0.270 70 0.4 0.4 70 No No No No No No 158 0 158
VOC 96-12-8 1,2-Dibromo-3-Chloropropane N 0.23 0.23 0.23000 0.230 0.2 0.2 0.00033 0.00033 0.2 Yes Yes Yes Yes Yes Yes Yes Yes 158 0 158
VOC 95-50-1 1,2-Dichlorobenzene N 0.22 0.22 0.22000 0.220 600 600 30 30 600 No No No No No No No No 158 0 158
VOC 107-06-2 1,2-Dichloroethane N 0.25 0.25 0.25000 0.250 4 5 0.17 0.17 5 Yes Yes Yes Yes No No No No 158 1 157
VOC 78-87-5 1,2-Dichloropropane N 0.18 0.18 0.18000 0.180 5 5 0.44 0.44 5 No No No No No No No No 158 0 158
VOC 541-73-1 1,3-Dichlorobenzene N 0.33 0.33 0.33000 0.330 600 600 600 No No No No No No 158 0 158
VOC 106-46-7 1,4-Dichlorobenzene N 0.33 0.33 0.33000 0.330 75 75 0.48 0.48 75 No No No No No No No No 158 0 158
VOC 78-93-3 2-Butanone (MEK) N 2.2 2.2 2.20000 2.200 560 560 560 No No No No 158 1 157
VOC 591-78-6 2-Hexanone N 0.72 0.72 0.72000 0.720 3.8 3.8 3.8 No No No No 158 0 158
VOC 108-10-1 4-Methyl-2-pentanone (MIBK) N 0.63 0.63 0.63000 0.630 630 630 630 No No No No 158 0 158
VOC 67-64-1 Acetone N 1.1 1.1 1.10000 1.100 1400 1400 1400 No No No No 158 13 145
VOC 71-43-2 Benzene N 0.09 0.09 0.09000 0.090 5 5 0.46 0.46 5 No No No No No No No No 158 4 154
VOC 75-25-2 Bromoform N 0.18 0.18 0.18000 0.180 80 80 3.3 3.3 80 No No No No No No No No 158 0 158
VOC 74-83-9 Bromomethane N 0.18 0.18 0.18000 0.180 10 0.75 0.75 10 No No No No No No 158 0 158
VOC 75-15-0 Carbon disulfide N 0.22 0.22 0.22000 0.220 81 81 81 No No No No 158 2 156
VOC 56-23-5 Carbon tetrachloride N 0.33 0.33 0.33000 0.330 3 5 0.46 0.46 5 No No No No No No No No 158 0 158
VOC 108-90-7 Chlorobenzene N 0.24 0.24 0.24000 0.240 100 100 7.8 7.8 100 No No No No No No No No 158 0 158
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Appendix T2. Method Detection Limit Comparison Table in Surface Water – Human Health Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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Median MDL> 
EPA MCL Count Detections Non-Detects

GENCHEM STL00171 Alkalinity N 88 55 0
GENCHEM 7664-41-7 Ammonia N 23 72 68.23077 72.0000 88 10 78
GENCHEM 16887-00-6 Chloride N 88 88 0
GENCHEM 16984-48-8 Fluoride N 4000 4000 80 80 4000 88 88 0
GENCHEM STL00009 Hardness as calcium carbonate N 88 88 0
GENCHEM STL00217 Nitrate Nitrite as N N 100 100 100.00000 100.0000 10000 10000 10000 10000 No No No No No No No No 88 46 42
GENCHEM STL00599 Orthophosphate as P N 42 48 46.98592 48.0000 71 0 71
GENCHEM 14808-79-8 Sulfate N 88 88 0
GENCHEM 18496-25-8 Sulfide N 579 579 579.00000 579.0000 23 0 23
GENCHEM STL00242 Total Dissolved Solids N 88 88 0
GENCHEM STL00161 Total Suspended Solids N 1 1 1.00000 1.0000 88 76 12
METALS 7429-90-5 Aluminum N 13.5 18.2 17.86429 18.2000 2000 2000 2000 No No No No 88 74 14
METALS 7429-90-5 Aluminum DI 2000 18.2 18.20000 18.2000 2000 2000 2000 No No No No 23 1 22
METALS 7440-36-0 Antimony N 0.62 0.76 0.63750 0.6200 5.6 6 0.78 0.78 6 No No No No No No No No 88 8 80
METALS 7440-36-0 Antimony DI 0.62 0.62 0.62000 0.6200 5.6 6 0.78 0.78 6 No No No No No No No No 23 1 22
METALS 7440-38-2 Arsenic N 0.64 0.71 0.64467 0.6400 10 10 0.052 0.052 10 Yes Yes Yes Yes No No No No 88 13 75
METALS 7440-38-2 Arsenic DI 0.64 0.64 0.64000 0.6400 10 10 0.052 0.052 10 Yes Yes Yes Yes No No No No 23 3 20
METALS 7440-39-3 Barium N 1000 2000 380 380 2000 88 88 0
METALS 7440-39-3 Barium DI 1000 2000 380 380 2000 23 23 0
METALS 7440-41-7 Beryllium N 0.24 0.29 0.24575 0.2400 4 4 2.5 2.5 4 No No No No No No No No 88 1 87
METALS 7440-41-7 Beryllium DI 0.24 0.24 0.24000 0.2400 4 4 2.5 2.5 4 No No No No No No No No 23 1 22
METALS 7440-43-9 Cadmium N 0.71 0.72 0.71115 0.7100 5 5 0.92 0.92 5 No No No No No No No No 88 1 87
METALS 7440-43-9 Cadmium DI 0.71 0.71 0.71000 0.7100 5 5 0.92 0.92 5 No No No No No No No No 23 1 22
METALS 7440-70-2 Calcium N 88 88 0
METALS 7440-70-2 Calcium DI 23 23 0
METALS 7440-47-3 Chromium N 1.3 1.5 1.32105 1.3000 100 100 0.035 0.035 0.035 Yes Yes Yes Yes No No No No 88 12 76
METALS 7440-47-3 Chromium DI 1.3 1.3 1.30000 1.3000 100 100 0.035 0.035 0.035 Yes Yes Yes Yes No No No No 23 0 23
METALS 7440-48-4 Cobalt N 1.3 1.5 1.32410 1.3000 0.6 0.6 0.6 Yes Yes Yes Yes 88 5 83
METALS 7440-48-4 Cobalt DI 1.3 1.3 1.30000 1.3000 0.6 0.6 0.6 Yes Yes Yes Yes 23 0 23
METALS 7440-50-8 Copper N 1.4 1.6 1.41000 1.4000 1300 1300 80 80 1300 No No No No No No No No 88 28 60
METALS 7440-50-8 Copper DI 1.4 1.4 1.40000 1.4000 1300 1300 80 80 1300 No No No No No No No No 23 3 20
METALS STL00131 Cyanide, Free N 1.5 1.5 1.50000 1.5000 140 200 0.15 0.15 200 Yes Yes Yes Yes No No No No 14 7 7
METALS STL00131 Cyanide, Free DI 1.5 1.5 1.50000 1.5000 140 200 0.15 0.15 200 Yes Yes Yes Yes No No No No 7 5 2
METALS 57-12-5 Cyanide, Total N 2 4 2.26866 2.0000 140 200 0.15 0.15 200 Yes Yes Yes Yes No No No No 88 21 67
METALS 57-12-5 Cyanide, Total DI 2 2 2.00000 2.0000 140 200 0.15 0.15 200 Yes Yes Yes Yes No No No No 23 5 18
METALS 7439-89-6 Iron N 42.4 49.1 43.02326 42.4000 1400 1400 1400 No No No No 88 45 43
METALS 7439-89-6 Iron DI 42.4 42.4 42.40000 42.4000 1400 1400 1400 No No No No 23 3 20
METALS 7439-92-1 Lead N 0.38 0.44 0.38909 0.3800 15 15 15 15 15 No No No No No No No No 88 22 66
METALS 7439-92-1 Lead DI 0.38 0.38 0.38000 0.3800 15 15 15 15 15 No No No No No No No No 23 0 23
METALS 7439-95-4 Magnesium N 88 88 0
METALS 7439-95-4 Magnesium DI 23 23 0
METALS 7439-96-5 Manganese N 2.5 3 2.55556 2.5000 43 43 43 No No No No 88 70 18
METALS 7439-96-5 Manganese DI 2.5 2.5 2.50000 2.5000 43 43 43 No No No No 23 12 11
METALS 7439-97-6 Mercury N 0.14 0.17 0.16659 0.1700 0.05 2 0.063 0.05 2 Yes Yes Yes Yes Yes Yes No No 88 0 88
METALS 7439-97-6 Mercury DI 0.17 0.17 0.17000 0.1700 0.05 2 0.063 0.05 2 Yes Yes Yes Yes Yes Yes No No 23 0 23
METALS 7440-02-0 Nickel N 1.4 1.6 1.42469 1.4000 100 39 39 100 No No No No No No 88 7 81
METALS 7440-02-0 Nickel DI 1.4 1.4 1.40000 1.4000 100 39 39 100 No No No No No No 23 2 21
METALS 7440-09-7 Potassium N 88 88 0
METALS 7440-09-7 Potassium DI 23 23 0
METALS 7782-49-2 Selenium N 0.73 0.79 0.73682 0.7300 50 50 10 10 50 No No No No No No No No 88 0 88
METALS 7782-49-2 Selenium DI 0.73 0.73 0.73000 0.7300 50 50 10 10 50 No No No No No No No No 23 0 23
METALS 7440-22-4 Silver N 1.3 1.5 1.32273 1.3000 100 9.4 9.4 100 No No No No No No 88 0 88
METALS 7440-22-4 Silver DI 1.3 1.3 1.30000 1.3000 100 9.4 9.4 100 No No No No No No 23 0 23
METALS 7440-23-5 Sodium N 88 88 0
METALS 7440-23-5 Sodium DI 23 23 0
METALS 7440-28-0 Thallium N 0.26 0.31 0.26575 0.2600 0.24 2 0.02 0.02 2 Yes Yes Yes Yes Yes Yes No No 88 1 87
METALS 7440-28-0 Thallium DI 0.26 0.26 0.26000 0.2600 0.24 2 0.02 0.02 2 Yes Yes Yes Yes Yes Yes No No 23 0 23
METALS 7440-62-2 Vanadium N 1.9 1.9 1.90000 1.9000 8.6 8.6 8.6 No No No No 88 15 73
METALS 7440-62-2 Vanadium DI 1.9 1.9 1.90000 1.9000 8.6 8.6 8.6 No No No No 23 1 22
METALS 7440-66-6 Zinc N 6.5 7 6.93506 7.0000 2000 600 600 2000 No No No No No No 88 11 77
METALS 7440-66-6 Zinc DI 7 7 7.00000 7.0000 2000 600 600 2000 No No No No No No 23 1 22
OC_PEST 72-54-8 4,4'-DDD N 0.005 0.006 0.00525 0.0050 0.0031 0.032 0.0031 0.032 Yes Yes Yes Yes Yes Yes 4 0 4

MDL Statistics Screening Criteria Sample CountsEvaluation

Analyte Group Cas ID # Analyte Sample
Fraction
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Appendix T2. Method Detection Limit Comparison Table in Surface Water – Human Health Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT
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OC_PEST 72-55-9 4,4'-DDE N 0.002 0.004 0.00350 0.0040 0.0022 0.046 0.0022 0.046 No Yes Yes Yes Yes Yes 4 0 4
OC_PEST 50-29-3 4,4'-DDT N 0.004 0.004 0.00400 0.0040 0.0022 0.23 0.0022 0.23 Yes Yes Yes Yes Yes Yes 4 0 4
OC_PEST 309-00-2 Aldrin N 0.003 0.004 0.00375 0.0040 0.00049 0.00092 0.00049 0.00092 Yes Yes Yes Yes Yes Yes 4 0 4
OC_PEST 319-84-6 alpha-BHC N 0.006 0.007 0.00625 0.0060 0.026 0.0072 0.0072 0.026 No No No No No No 4 0 4
OC_PEST 5103-71-9 alpha-Chlordane N 0.002 0.004 0.00350 0.0040 0.008 0.008 0.008 No No No No No No 4 0 4
OC_PEST 319-85-7 beta-BHC N 0.004 0.005 0.00475 0.0050 0.091 0.025 0.025 0.091 No No No No No No 4 0 4
OC_PEST 319-86-8 delta-BHC N 0.005 0.006 0.00575 0.0060 4 0 4
OC_PEST 60-57-1 Dieldrin N 0.003 0.004 0.00375 0.0040 0.00052 0.0018 0.00052 0.0018 Yes Yes Yes Yes Yes Yes 4 0 4
OC_PEST 959-98-8 Endosulfan I N 0.002 0.005 0.00425 0.0050 62 62 62 No No No No No No 4 0 4
OC_PEST 33213-65-9 Endosulfan II N 0.004 0.004 0.00400 0.0040 62 62 62 No No No No No No 4 0 4
OC_PEST 1031-07-8 Endosulfan sulfate N 0.005 0.006 0.00525 0.0050 62 62 62 No No No No No No 4 0 4
OC_PEST 72-20-8 Endrin N 0.004 0.004 0.00400 0.0040 0.059 2 0.23 0.059 2 No No No No No No No No 4 0 4
OC_PEST 7421-93-4 Endrin aldehyde N 0.004 0.008 0.00500 0.0040 0.29 0.29 0.29 No No No No No No 4 0 4
OC_PEST 53494-70-5 Endrin ketone N 0.004 0.008 0.00500 0.0040 4 0 4
OC_PEST 58-89-9 gamma-BHC (Lindane) N 0.004 0.012 0.00600 0.0040 0.2 0.2 0.042 0.042 0.2 No No No No No No No No 4 0 4
OC_PEST 5103-74-2 gamma-Chlordane N 0.003 0.005 0.00450 0.0050 4 0 4
OC_PEST 76-44-8 Heptachlor N 0.003 0.004 0.00375 0.0040 0.00079 0.4 0.0014 0.00079 0.4 Yes Yes Yes Yes Yes Yes No No 4 0 4
OC_PEST 1024-57-3 Heptachlor epoxide N 0.004 0.005 0.00425 0.0040 0.00039 0.2 0.0014 0.00039 0.2 Yes Yes Yes Yes Yes Yes No No 4 0 4
OC_PEST 72-43-5 Methoxychlor N 0.004 0.004 0.00400 0.0040 40 40 3.7 3.7 40 No No No No No No No No 4 0 4
OC_PEST 8001-35-2 Toxaphene N 0.06 0.11 0.07250 0.0600 0.0028 3 0.071 0.0028 3 Yes Yes Yes Yes Yes Yes No No 4 0 4
PCB 12674-11-2 Aroclor 1016 N 0.098 0.1 0.09850 0.0980 0.00064 0.14 0.00064 0.14 Yes Yes Yes Yes Yes Yes 4 0 4
PCB 11104-28-2 Aroclor 1221 N 0.098 0.1 0.09850 0.0980 0.00064 0.0047 0.00064 0.0047 Yes Yes Yes Yes Yes Yes 4 0 4
PCB 11141-16-5 Aroclor 1232 N 0.098 0.1 0.09850 0.0980 0.00064 0.0047 0.00064 0.0047 Yes Yes Yes Yes Yes Yes 4 0 4
PCB 53469-21-9 Aroclor 1242 N 0.098 0.1 0.09850 0.0980 0.00064 0.0078 0.00064 0.0078 Yes Yes Yes Yes Yes Yes 4 0 4
PCB 12672-29-6 Aroclor 1248 N 0.098 0.1 0.09850 0.0980 0.00064 0.0078 0.00064 0.0078 Yes Yes Yes Yes Yes Yes 4 0 4
PCB 11097-69-1 Aroclor 1254 N 0.084 0.099 0.08775 0.0840 0.00064 0.0078 0.00064 0.0078 Yes Yes Yes Yes Yes Yes 4 0 4
PCB 11096-82-5 Aroclor 1260 N 0.084 0.099 0.08775 0.0840 0.00064 0.0078 0.00064 0.0078 Yes Yes Yes Yes Yes Yes 4 0 4
PCB 11100-14-4 Aroclor 1268 N 0.084 0.099 0.08775 0.0840 0.00064 0.00064 0.00064 Yes Yes Yes Yes Yes Yes 4 0 4
PCB 37324-23-5 Aroclor-1262 N 0.084 0.099 0.08775 0.0840 4 0 4
PCB 1336-36-3 Polychlorinated biphenyls, Total N 0.098 0.1 0.09850 0.0980 0.00064 0.00064 0.00064 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 92-52-4 1,1'-Biphenyl N 0.63 0.68 0.65000 0.6450 0.083 0.083 0.083 Yes Yes Yes Yes 4 0 4
SVOC 95-94-3 1,2,4,5-Tetrachlorobenzene N 0.43 0.47 0.44500 0.4400 0.97 0.17 0.17 0.97 Yes Yes Yes Yes No No 4 0 4
SVOC 123-91-1 1,4-Dioxane N 3.1 3.4 3.20000 3.1500 0.46 0.46 0.46 Yes Yes Yes Yes 4 0 4
SVOC 108-60-1 2,2'-oxybis[1-chloropropane] N 0.93 1 0.95750 0.9500 1400 1400 1400 No No No No No No 4 0 4
SVOC 58-90-2 2,3,4,6-Tetrachlorophenol N 0.69 0.75 0.71250 0.7050 24 24 24 No No No No 4 0 4
SVOC 95-95-4 2,4,5-Trichlorophenol N 0.49 0.53 0.50500 0.5000 1800 120 120 1800 No No No No No No 4 0 4
SVOC 88-06-2 2,4,6-Trichlorophenol N 0.53 0.58 0.54750 0.5400 14 1.2 1.2 14 No No No No No No 4 0 4
SVOC 120-83-2 2,4-Dichlorophenol N 0.63 0.68 0.65000 0.6450 77 4.6 4.6 77 No No No No No No 4 0 4
SVOC 105-67-9 2,4-Dimethylphenol N 0.91 0.99 0.94000 0.9300 380 36 36 380 No No No No No No 4 0 4
SVOC 51-28-5 2,4-Dinitrophenol N 2.4 2.6 2.47500 2.4500 69 3.9 3.9 69 No No No No No No 4 0 4
SVOC 121-14-2 2,4-Dinitrotoluene N 1 1.1 1.05000 1.0500 1.1 0.24 0.24 1.1 Yes Yes Yes Yes No No 4 0 4
SVOC 606-20-2 2,6-Dinitrotoluene N 0.88 0.96 0.91000 0.9000 0.5 0.049 0.049 0.5 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 91-58-7 2-Chloronaphthalene N 0.61 0.66 0.63000 0.6250 1000 1000 1000 No No No No No No 4 0 4
SVOC 95-57-8 2-Chlorophenol N 0.74 0.8 0.76250 0.7550 81 9.1 9.1 81 No No No No No No 4 0 4
SVOC 91-57-6 2-Methylnaphthalene N 0.88 0.96 0.91000 0.9000 3.6 3.6 3.6 No No No No 4 0 4
SVOC 95-48-7 2-Methylphenol N 1.3 1.4 1.32500 1.3000 4 0 4
SVOC 88-74-4 2-Nitroaniline N 0.65 0.71 0.67250 0.6650 19 19 19 No No No No 4 0 4
SVOC 88-75-5 2-Nitrophenol N 0.59 0.64 0.60750 0.6000 4 0 4
SVOC 15831-10-4 3 & 4 Methylphenol N 0.88 0.96 0.91000 0.9000 4 0 4
SVOC 91-94-1 3,3'-Dichlorobenzidine N 1 1.1 1.05000 1.0500 0.21 0.13 0.13 0.21 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 99-09-2 3-Nitroaniline N 0.82 0.89 0.84500 0.8350 4 0 4
SVOC 534-52-1 4,6-Dinitro-2-methylphenol N 2 2.2 2.07500 2.0500 13 13 13 No No No No No No 4 0 4
SVOC 101-55-3 4-Bromophenyl phenyl ether N 1 1.1 1.05000 1.0500 4 0 4
SVOC 59-50-7 4-Chloro-3-methylphenol N 0.76 0.83 0.78500 0.7750 3000 3000 3000 No No No No No No 4 0 4
SVOC 106-47-8 4-Chloroaniline N 0.73 0.79 0.75250 0.7450 0.37 0.37 0.37 Yes Yes Yes Yes 4 0 4
SVOC 7005-72-3 4-Chlorophenyl phenyl ether N 0.96 1 0.98000 0.9800 4 0 4
SVOC 100-01-6 4-Nitroaniline N 0.48 0.52 0.49500 0.4900 3.8 3.8 3.8 No No No No 4 0 4
SVOC 100-02-7 4-Nitrophenol N 4.7 5.1 4.82500 4.7500 60 60 60 No No No No No No 4 0 4
SVOC 83-32-9 Acenaphthene N 0.88 0.96 0.91000 0.9000 670 53 53 670 No No No No No No 4 0 4
SVOC 208-96-8 Acenaphthylene N 0.65 0.71 0.67250 0.6650 4 0 4
SVOC 98-86-2 Acetophenone N 1 1.1 1.05000 1.0500 190 190 190 No No No No 4 0 4
SVOC 120-12-7 Anthracene N 0.57 0.62 0.58750 0.5800 8300 180 180 8300 No No No No No No 4 0 4
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Appendix T2. Method Detection Limit Comparison Table in Surface Water – Human Health Screening Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Min MDL Max MDL Mean MDL Median MDL DEQ 7 HH Drinking
MCL

Tapwater
RSL

Min
Standard

Max
Standard

Min MDL>
Min Standard

Max MDL>
Min Standard

Mean MDL>
Min Standard

Median MDL>
Min Standard

Mean MDL> 
DEQ 7 HH

Median MDL> 
DEQ 7 HH

Mean MDL> 
EPA MCL

Median MDL> 
EPA MCL Count Detections Non-Detects

MDL Statistics Screening Criteria Sample CountsEvaluation

Analyte Group Cas ID # Analyte Sample
Fraction

SVOC 1912-24-9 Atrazine N 0.77 0.84 0.79500 0.7850 3 3 0.3 0.3 3 Yes Yes Yes Yes No No No No 4 0 4
SVOC 100-52-7 Benzaldehyde N 0.86 0.93 0.88750 0.8800 19 19 19 No No No No 4 0 4
SVOC 56-55-3 Benzo[a]anthracene N 0.55 0.6 0.57333 0.5700 0.038 0.038 0.038 Yes Yes Yes Yes Yes Yes 4 1 3
SVOC 50-32-8 Benzo[a]pyrene N 0.16 0.17 0.16667 0.1700 0.038 0.2 0.0034 0.0034 0.2 Yes Yes Yes Yes Yes Yes No No 4 1 3
SVOC 205-99-2 Benzo[b]fluoranthene N 0.44 0.48 0.46000 0.4600 0.038 0.034 0.034 0.038 Yes Yes Yes Yes Yes Yes 4 1 3
SVOC 191-24-2 Benzo[g,h,i]perylene N 0.75 0.82 0.78333 0.7800 4 1 3
SVOC 207-08-9 Benzo[k]fluoranthene N 0.18 0.2 0.18750 0.1850 0.038 0.34 0.038 0.34 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 111-91-1 Bis(2-chloroethoxy)methane N 0.69 0.75 0.71250 0.7050 5.9 5.9 5.9 No No No No 4 0 4
SVOC 111-44-4 Bis(2-chloroethyl)ether N 0.12 0.13 0.12500 0.1250 0.3 0.014 0.014 0.3 Yes Yes Yes Yes No No 4 0 4
SVOC 117-81-7 Bis(2-ethylhexyl) phthalate N 0.72 0.78 0.74250 0.7350 6 6 5.6 5.6 6 No No No No No No No No 4 0 4
SVOC 85-68-7 Butyl benzyl phthalate N 0.6 0.65 0.62000 0.6150 1500 16 16 1500 No No No No No No 4 0 4
SVOC 105-60-2 Caprolactam N 1.1 1.1 1.10000 1.1000 990 990 990 No No No No 4 0 4
SVOC 86-74-8 Carbazole N 0.85 0.92 0.87750 0.8700 4 0 4
SVOC 218-01-9 Chrysene N 0.67 0.73 0.70000 0.7000 0.038 3.4 0.038 3.4 Yes Yes Yes Yes Yes Yes 4 1 3
SVOC 53-70-3 Dibenz(a,h)anthracene N 0.09 0.098 0.09300 0.0920 0.038 0.0034 0.0034 0.038 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 132-64-9 Dibenzofuran N 0.85 0.92 0.87750 0.8700 0.79 0.79 0.79 Yes Yes Yes Yes 4 0 4
SVOC 84-66-2 Diethyl phthalate N 1 1.1 1.02500 1.0000 17000 17000 17000 No No No No No No 4 0 4
SVOC 131-11-3 Dimethyl phthalate N 0.98 1.1 1.01500 0.9900 270000 270000 270000 No No No No No No 4 0 4
SVOC 84-74-2 Di-n-butyl phthalate N 0.82 0.89 0.84500 0.8350 2000 2000 2000 No No No No No No 4 0 4
SVOC 117-84-0 Di-n-octyl phthalate N 0.69 0.75 0.71250 0.7050 20 20 20 No No No No 4 0 4
SVOC 206-44-0 Fluoranthene N 0.72 0.78 0.75000 0.7500 130 80 80 130 No No No No No No 4 1 3
SVOC 86-73-7 Fluorene N 0.8 0.87 0.82500 0.8150 1100 29 29 1100 No No No No No No 4 0 4
SVOC 118-74-1 Hexachlorobenzene N 0.47 0.51 0.48500 0.4800 0.0028 1 0.0098 0.0028 1 Yes Yes Yes Yes Yes Yes No No 4 0 4
SVOC 87-68-3 Hexachlorobutadiene N 0.76 0.83 0.78500 0.7750 4.4 0.14 0.14 4.4 Yes Yes Yes Yes No No 4 0 4
SVOC 77-47-4 Hexachlorocyclopentadiene N 0.61 0.66 0.63000 0.6250 40 50 0.041 0.041 50 Yes Yes Yes Yes No No No No 4 0 4
SVOC 67-72-1 Hexachloroethane N 0.09 0.098 0.09300 0.0920 14 0.33 0.33 14 No No No No No No 4 0 4
SVOC 193-39-5 Indeno[1,2,3-cd]pyrene N 0.21 0.23 0.22000 0.2200 0.038 0.034 0.034 0.038 Yes Yes Yes Yes Yes Yes 4 1 3
SVOC 78-59-1 Isophorone N 0.67 0.73 0.69250 0.6850 350 78 78 350 No No No No No No 4 0 4
SVOC 91-20-3 Naphthalene N 0.8 0.87 0.82500 0.8150 100 0.17 0.17 100 Yes Yes Yes Yes No No 4 0 4
SVOC 98-95-3 Nitrobenzene N 0.49 0.53 0.50500 0.5000 17 0.14 0.14 17 Yes Yes Yes Yes No No 4 0 4
SVOC 621-64-7 N-Nitrosodi-n-propylamine N 0.83 0.9 0.85500 0.8450 0.05 0.011 0.011 0.05 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 86-30-6 N-Nitrosodiphenylamine N 0.74 0.8 0.76250 0.7550 33 12 12 33 No No No No No No 4 0 4
SVOC 87-86-5 Pentachlorophenol N 2.2 2.4 2.27500 2.2500 1 1 0.041 0.041 1 Yes Yes Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 85-01-8 Phenanthrene N 0.65 0.71 0.68000 0.6800 4 1 3
SVOC 108-95-2 Phenol N 0.41 0.45 0.42500 0.4200 300 580 300 580 No No No No No No 4 0 4
SVOC 129-00-0 Pyrene N 0.83 0.9 0.86333 0.8600 830 12 12 830 No No No No No No 4 1 3
VOC 71-55-6 1,1,1-Trichloroethane N 0.28 0.28 0.28000 0.2800 200 200 800 200 800 No No No No No No No No 4 0 4
VOC 79-34-5 1,1,2,2-Tetrachloroethane N 0.19 0.19 0.19000 0.1900 1.7 1.7 1.7 No No No No No No 4 0 4
VOC 76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane N 0.34 0.34 0.34000 0.3400 5500 5500 5500 No No No No 4 0 4
VOC 79-00-5 1,1,2-Trichloroethane N 0.08 0.08 0.08000 0.0800 3 3 3 No No No No No No 4 0 4
VOC 75-34-3 1,1-Dichloroethane N 0.24 0.24 0.24000 0.2400 2.8 2.8 2.8 No No No No 4 0 4
VOC 75-35-4 1,1-Dichloroethene N 0.34 0.34 0.34000 0.3400 7 7 7 No No No No No No 4 0 4
VOC 87-61-6 1,2,3-Trichlorobenzene N 0.35 0.35 0.35000 0.3500 0.7 0.7 0.7 No No No No 4 0 4
VOC 120-82-1 1,2,4-Trichlorobenzene N 0.27 0.27 0.27000 0.2700 35 0.4 0.4 35 No No No No No No 4 0 4
VOC 96-12-8 1,2-Dibromo-3-Chloropropane N 0.23 0.23 0.23000 0.2300 0.2 0.2 0.00034 0.00034 0.2 Yes Yes Yes Yes Yes Yes Yes Yes 4 0 4
VOC 95-50-1 1,2-Dichlorobenzene N 0.22 0.22 0.22000 0.2200 420 600 30 30 600 No No No No No No No No 4 0 4
VOC 107-06-2 1,2-Dichloroethane N 0.25 0.25 0.25000 0.2500 3.8 5 0.17 0.17 5 Yes Yes Yes Yes No No No No 4 0 4
VOC 78-87-5 1,2-Dichloropropane N 0.18 0.18 0.18000 0.1800 5 5 0.44 0.44 5 No No No No No No No No 4 0 4
VOC 541-73-1 1,3-Dichlorobenzene N 0.33 0.33 0.33000 0.3300 320 320 320 No No No No No No 4 0 4
VOC 106-46-7 1,4-Dichlorobenzene N 0.33 0.33 0.33000 0.3300 75 75 0.48 0.48 75 No No No No No No No No 4 0 4
VOC 78-93-3 2-Butanone (MEK) N 2.2 2.2 2.20000 2.2000 560 560 560 No No No No 4 0 4
VOC 591-78-6 2-Hexanone N 0.72 0.72 0.72000 0.7200 3.8 3.8 3.8 No No No No 4 0 4
VOC 108-10-1 4-Methyl-2-pentanone (MIBK) N 0.63 0.63 0.63000 0.6300 630 630 630 No No No No 4 0 4
VOC 67-64-1 Acetone N 1.1 1.1 1.10000 1.1000 1400 1400 1400 No No No No 4 1 3
VOC 71-43-2 Benzene N 0.09 0.09 0.09000 0.0900 5 5 0.46 0.46 5 No No No No No No No No 4 0 4
VOC 75-25-2 Bromoform N 0.18 0.18 0.18000 0.1800 43 80 3.3 3.3 80 No No No No No No No No 4 0 4
VOC 74-83-9 Bromomethane N 0.18 0.18 0.18000 0.1800 47 0.75 0.75 47 No No No No No No 4 0 4
VOC 75-15-0 Carbon disulfide N 0.22 0.22 0.22000 0.2200 81 81 81 No No No No 4 0 4
VOC 56-23-5 Carbon tetrachloride N 0.33 0.33 0.33000 0.3300 2.3 5 0.46 0.46 5 No No No No No No No No 4 0 4
VOC 108-90-7 Chlorobenzene N 0.24 0.24 0.24000 0.2400 100 100 7.8 7.8 100 No No No No No No No No 4 0 4
VOC 74-97-5 Chlorobromomethane N 0.3 0.3 0.30000 0.3000 8.3 8.3 8.3 No No No No 4 0 4
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Appendix T3. Method Detection Limit Comparison Table in Surface Water – Ecological Screening  Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Min MDL Max MDL Mean MDL Median MDL Minimum
ESV

DEQ-7
Acute

DEQ-7
Chronic

Min
Standard

Max
Standard

Min MDL>
Min Standard

Max MDL>
Min Standard

Mean MDL> Min 
Standard

Median MDL>
Min Standard

Mean MDL> 
DEQ 7 Acute

Median MDL> 
DEQ 7 Acute

Mean MDL> 
DEQ 7 Chronic

Median MDL> 
DEQ 7 Chronic Count Detections Non-Detects

GENCHEM STL00171 Alkalinity N 88 55 0
GENCHEM 7664-41-7 Ammonia N 23 72 68.23077 72.0000 Yes Yes Yes Yes Yes Yes 88 10 78
GENCHEM 16887-00-6 Chloride N 120000 120000 120000 88 88 0
GENCHEM 16984-48-8 Fluoride N 120 120 120 88 88 0
GENCHEM STL00009 Hardness as calcium carbonate N 88 88 0
GENCHEM STL00217 Nitrate Nitrite as N N 100 100 100.00000 100.0000 Yes Yes Yes Yes Yes Yes 88 46 42
GENCHEM STL00599 Orthophosphate as P N 42 48 46.98592 48.0000 Yes Yes Yes Yes Yes Yes 71 0 71
GENCHEM 14808-79-8 Sulfate N 88 88 0
GENCHEM 18496-25-8 Sulfide N 579 579 579.00000 579.0000 23 0 23
GENCHEM STL00242 Total Dissolved Solids N 88 88 0
GENCHEM STL00161 Total Suspended Solids N 1 1 1.00000 1.0000 Yes Yes 88 76 12
METALS 7429-90-5 Aluminum N 13.5 18.2 17.86429 18.2000 87 750 87 87 750 No No No No No No No No 88 74 14
METALS 7429-90-5 Aluminum DI 2000 18.2 18.20000 18.2000 87 750 87 87 750 Yes No No No No No No No 23 1 22
METALS 7440-36-0 Antimony N 0.62 0.76 0.63750 0.6200 30 30 30 No No No No 88 8 80
METALS 7440-36-0 Antimony DI 0.62 0.62 0.62000 0.6200 30 30 30 No No No No 23 1 22
METALS 7440-38-2 Arsenic N 0.64 0.71 0.64467 0.6400 3.1 340 150 3.1 340 No No No No No No No No 88 13 75
METALS 7440-38-2 Arsenic DI 0.64 0.64 0.64000 0.6400 3.1 340 150 3.1 340 No No No No No No No No 23 3 20
METALS 7440-39-3 Barium N 4 4 4 88 88 0
METALS 7440-39-3 Barium DI 4 4 4 23 23 0
METALS 7440-41-7 Beryllium N 0.24 0.29 0.24575 0.2400 0.66 0.66 0.66 No No No No 88 1 87
METALS 7440-41-7 Beryllium DI 0.24 0.24 0.24000 0.2400 0.66 0.66 0.66 No No No No 23 1 22
METALS 7440-43-9 Cadmium N 0.71 0.72 0.71115 0.7100 0.09 0.52 0.237827934 0.09 0.52 Yes Yes Yes Yes Yes Yes Yes Yes 88 1 87
METALS 7440-43-9 Cadmium DI 0.71 0.71 0.71000 0.7100 0.09 0.52 0.237827934 0.09 0.52 Yes Yes Yes Yes Yes Yes Yes Yes 23 1 22
METALS 7440-70-2 Calcium N 116000 116000 116000 88 88 0
METALS 7440-70-2 Calcium DI 116000 116000 116000 23 23 0
METALS 7440-47-3 Chromium N 1.3 1.5 1.32105 1.3000 64.3 74.7 64.3 74.7 No No No No No No 88 12 76
METALS 7440-47-3 Chromium DI 1.3 1.3 1.30000 1.3000 64.3 74.7 64.3 74.7 No No No No No No 23 0 23
METALS 7440-48-4 Cobalt N 1.3 1.5 1.32410 1.3000 5.1 5.1 5.1 No No No No 88 5 83
METALS 7440-48-4 Cobalt DI 1.3 1.3 1.30000 1.3000 5.1 5.1 5.1 No No No No 23 0 23
METALS 7440-50-8 Copper N 1.4 1.6 1.41000 1.4000 0.23 3.79 8.037619479 0.23 8.03761948 Yes Yes Yes Yes No No No No 88 28 60
METALS 7440-50-8 Copper DI 1.4 1.4 1.40000 1.4000 0.23 3.79 8.037619479 0.23 8.03761948 Yes Yes Yes Yes No No No No 23 3 20
METALS STL00131 Cyanide, Free N 1.5 1.5 1.50000 1.5000 5 22 5.2 5 22 No No No No No No No No 14 7 7
METALS STL00131 Cyanide, Free DI 1.5 1.5 1.50000 1.5000 5 22 5.2 5 22 No No No No No No No No 7 5 2
METALS 57-12-5 Cyanide, Total N 2 4 2.26866 2.0000 5 22 5.2 5 22 No No No No No No No No 88 21 67
METALS 57-12-5 Cyanide, Total DI 2 2 2.00000 2.0000 5 22 5.2 5 22 No No No No No No No No 23 5 18
METALS 7439-89-6 Iron N 42.4 49.1 43.02326 42.4000 158 1000 158 1000 No No No No No No 88 45 43
METALS 7439-89-6 Iron DI 42.4 42.4 42.40000 42.4000 158 1000 158 1000 No No No No No No 23 3 20
METALS 7439-92-1 Lead N 0.38 0.44 0.38909 0.3800 0.54 13.98 2.548308447 0.54 13.98 No No No No No No No No 88 22 66
METALS 7439-92-1 Lead DI 0.38 0.38 0.38000 0.3800 0.54 13.98 2.548308447 0.54 13.98 No No No No No No No No 23 0 23
METALS 7439-95-4 Magnesium N 82000 82000 82000 88 88 0
METALS 7439-95-4 Magnesium DI 82000 82000 82000 23 23 0
METALS 7439-96-5 Manganese N 2.5 3 2.55556 2.5000 120 120 120 No No No No 88 70 18
METALS 7439-96-5 Manganese DI 2.5 2.5 2.50000 2.5000 120 120 120 No No No No 23 12 11
METALS 7439-97-6 Mercury N 0.14 0.17 0.16659 0.1700 0.026 1.7 0.91 0.026 1.7 Yes Yes Yes Yes No No No No 88 0 88
METALS 7439-97-6 Mercury DI 0.17 0.17 0.17000 0.1700 0.026 1.7 0.91 0.026 1.7 Yes Yes Yes Yes No No No No 23 0 23
METALS 7440-02-0 Nickel N 1.4 1.6 1.42469 1.4000 5 145 45.00938447 5 145 No No No No No No No No 88 7 81
METALS 7440-02-0 Nickel DI 1.4 1.4 1.40000 1.4000 5 145 45.00938447 5 145 No No No No No No No No 23 2 21
METALS 7440-09-7 Potassium N 53000 53000 53000 88 88 0
METALS 7440-09-7 Potassium DI 53000 53000 53000 23 23 0
METALS 7782-49-2 Selenium N 0.73 0.79 0.73682 0.7300 1 20 5 1 20 No No No No No No No No 88 0 88
METALS 7782-49-2 Selenium DI 0.73 0.73 0.73000 0.7300 1 20 5 1 20 No No No No No No No No 23 0 23
METALS 7440-22-4 Silver N 1.3 1.5 1.32273 1.3000 0.067 0.374 0.067 0.374 Yes Yes Yes Yes Yes Yes Yes Yes 88 0 88
METALS 7440-22-4 Silver DI 1.3 1.3 1.30000 1.3000 0.067 0.374 0.067 0.374 Yes Yes Yes Yes Yes Yes Yes Yes 23 0 23
METALS 7440-23-5 Sodium N 680000 680000 680000 88 88 0
METALS 7440-23-5 Sodium DI 680000 680000 680000 23 23 0
METALS 7440-28-0 Thallium N 0.26 0.31 0.26575 0.2600 0.8 0.8 0.8 No No No No 88 1 87
METALS 7440-28-0 Thallium DI 0.26 0.26 0.26000 0.2600 0.8 0.8 0.8 No No No No 23 0 23
METALS 7440-62-2 Vanadium N 1.9 1.9 1.90000 1.9000 20 20 20 No No No No 88 15 73
METALS 7440-62-2 Vanadium DI 1.9 1.9 1.90000 1.9000 20 20 20 No No No No 23 1 22
METALS 7440-66-6 Zinc N 6.5 7 6.93506 7.0000 30 37 103.3613472 30 103.361347 No No No No No No No No 88 11 77
METALS 7440-66-6 Zinc DI 7 7 7.00000 7.0000 30 37 103.3613472 30 103.361347 No No No No No No No No 23 1 22
OC_PEST 72-54-8 4,4'-DDD N 0.005 0.006 0.00525 0.0050 0.001 0.001 0.001 Yes Yes Yes Yes 4 0 4

MDL Statistics Screening Criteria Sample CountsEvaluation
Analyte 
Group Cas ID # Analyte Sample

Fraction
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Appendix T3. Method Detection Limit Comparison Table in Surface Water – Ecological Screening  Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Min MDL Max MDL Mean MDL Median MDL Minimum
ESV

DEQ-7
Acute

DEQ-7
Chronic

Min
Standard

Max
Standard

Min MDL>
Min Standard

Max MDL>
Min Standard

Mean MDL> Min 
Standard

Median MDL>
Min Standard

Mean MDL> 
DEQ 7 Acute

Median MDL> 
DEQ 7 Acute

Mean MDL> 
DEQ 7 Chronic

Median MDL> 
DEQ 7 Chronic Count Detections Non-Detects

MDL Statistics Screening Criteria Sample CountsEvaluation
Analyte 
Group Cas ID # Analyte Sample

Fraction

OC_PEST 72-55-9 4,4'-DDE N 0.002 0.004 0.00350 0.0040 0.001 0.001 0.001 Yes Yes Yes Yes 4 0 4
OC_PEST 50-29-3 4,4'-DDT N 0.004 0.004 0.00400 0.0040 0.0005 0.5 0.001 0.0005 0.5 Yes Yes Yes Yes No No Yes Yes 4 0 4
OC_PEST 309-00-2 Aldrin N 0.003 0.004 0.00375 0.0040 0.004 1.5 1.5 0.004 1.5 No No No No No No No No 4 0 4
OC_PEST 319-84-6 alpha-BHC N 0.006 0.007 0.00625 0.0060 2.2 2.2 2.2 No No No No 4 0 4
OC_PEST 5103-71-9 alpha-Chlordane N 0.002 0.004 0.00350 0.0040 0.0043 0.0043 0.0043 0.0043 No No No No No No 4 0 4
OC_PEST 319-85-7 beta-BHC N 0.004 0.005 0.00475 0.0050 2.2 2.2 2.2 No No No No 4 0 4
OC_PEST 319-86-8 delta-BHC N 0.005 0.006 0.00575 0.0060 2.2 2.2 2.2 No No No No 4 0 4
OC_PEST 60-57-1 Dieldrin N 0.003 0.004 0.00375 0.0040 0.056 0.24 0.056 0.056 0.24 No No No No No No No No 4 0 4
OC_PEST 959-98-8 Endosulfan I N 0.002 0.005 0.00425 0.0050 0.003 0.11 0.056 0.003 0.11 No Yes Yes Yes No No No No 4 0 4
OC_PEST 33213-65-9 Endosulfan II N 0.004 0.004 0.00400 0.0040 0.051 0.11 0.056 0.051 0.11 No No No No No No No No 4 0 4
OC_PEST 1031-07-8 Endosulfan sulfate N 0.005 0.006 0.00525 0.0050 0.051 0.051 0.051 No No No No 4 0 4
OC_PEST 72-20-8 Endrin N 0.004 0.004 0.00400 0.0040 0.0023 0.086 0.036 0.0023 0.086 Yes Yes Yes Yes No No No No 4 0 4
OC_PEST 7421-93-4 Endrin aldehyde N 0.004 0.008 0.00500 0.0040 0.036 0.036 0.036 No No No No 4 0 4
OC_PEST 53494-70-5 Endrin ketone N 0.004 0.008 0.00500 0.0040 0.036 0.036 0.036 No No No No 4 0 4
OC_PEST 58-89-9 gamma-BHC (Lindane) N 0.004 0.012 0.00600 0.0040 0.01 0.95 0.01 0.95 No Yes No No No No 4 0 4
OC_PEST 5103-74-2 gamma-Chlordane N 0.003 0.005 0.00450 0.0050 0.0043 0.0043 0.0043 0.0043 No Yes Yes Yes Yes Yes 4 0 4
OC_PEST 76-44-8 Heptachlor N 0.003 0.004 0.00375 0.0040 0.0019 0.26 0.0038 0.0019 0.26 Yes Yes Yes Yes No No No Yes 4 0 4
OC_PEST 1024-57-3 Heptachlor epoxide N 0.004 0.005 0.00425 0.0040 0.0019 0.26 0.0038 0.0019 0.26 Yes Yes Yes Yes No No Yes Yes 4 0 4
OC_PEST 72-43-5 Methoxychlor N 0.004 0.004 0.00400 0.0040 0.019 0.03 0.019 0.03 No No No No No No 4 0 4
OC_PEST 8001-35-2 Toxaphene N 0.06 0.11 0.07250 0.0600 0.0002 0.73 0.0002 0.0002 0.73 Yes Yes Yes Yes No No Yes Yes 4 0 4
PCB 12674-11-2 Aroclor 1016 N 0.098 0.1 0.09850 0.0980 0.000074 0.014 0.000074 0.014 Yes Yes Yes Yes Yes Yes 4 0 4
PCB 11104-28-2 Aroclor 1221 N 0.098 0.1 0.09850 0.0980 0.000074 0.014 0.000074 0.014 Yes Yes Yes Yes Yes Yes 4 0 4
PCB 11141-16-5 Aroclor 1232 N 0.098 0.1 0.09850 0.0980 0.000074 0.014 0.000074 0.014 Yes Yes Yes Yes Yes Yes 4 0 4
PCB 53469-21-9 Aroclor 1242 N 0.098 0.1 0.09850 0.0980 0.000074 0.014 0.000074 0.014 Yes Yes Yes Yes Yes Yes 4 0 4
PCB 12672-29-6 Aroclor 1248 N 0.098 0.1 0.09850 0.0980 0.000074 0.014 0.000074 0.014 Yes Yes Yes Yes Yes Yes 4 0 4
PCB 11097-69-1 Aroclor 1254 N 0.084 0.099 0.08775 0.0840 0.000074 0.014 0.000074 0.014 Yes Yes Yes Yes Yes Yes 4 0 4
PCB 11096-82-5 Aroclor 1260 N 0.084 0.099 0.08775 0.0840 0.000074 0.014 0.000074 0.014 Yes Yes Yes Yes Yes Yes 4 0 4
PCB 11100-14-4 Aroclor 1268 N 0.084 0.099 0.08775 0.0840 0.014 0.014 0.014 0.014 Yes Yes Yes Yes Yes Yes 4 0 4
PCB 37324-23-5 Aroclor-1262 N 0.084 0.099 0.08775 0.0840 Yes Yes Yes Yes Yes Yes 4 0 4
PCB 1336-36-3 Polychlorinated biphenyls, Total N 0.098 0.1 0.09850 0.0980 0.000074 0.014 0.000074 0.014 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 92-52-4 1,1'-Biphenyl N 0.63 0.68 0.65000 0.6450 14 14 14 No No No No 4 0 4
SVOC 95-94-3 1,2,4,5-Tetrachlorobenzene N 0.43 0.47 0.44500 0.4400 3 3 3 No No No No 4 0 4
SVOC 123-91-1 1,4-Dioxane N 3.1 3.4 3.20000 3.1500 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 108-60-1 2,2'-oxybis[1-chloropropane] N 0.93 1 0.95750 0.9500 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 58-90-2 2,3,4,6-Tetrachlorophenol N 0.69 0.75 0.71250 0.7050 1 1 1 No No No No 4 0 4
SVOC 95-95-4 2,4,5-Trichlorophenol N 0.49 0.53 0.50500 0.5000 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 88-06-2 2,4,6-Trichlorophenol N 0.53 0.58 0.54750 0.5400 4.9 4.9 4.9 No No No No 4 0 4
SVOC 120-83-2 2,4-Dichlorophenol N 0.63 0.68 0.65000 0.6450 11 11 11 No No No No 4 0 4
SVOC 105-67-9 2,4-Dimethylphenol N 0.91 0.99 0.94000 0.9300 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 51-28-5 2,4-Dinitrophenol N 2.4 2.6 2.47500 2.4500 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 121-14-2 2,4-Dinitrotoluene N 1 1.1 1.05000 1.0500 44 44 44 No No No No 4 0 4
SVOC 606-20-2 2,6-Dinitrotoluene N 0.88 0.96 0.91000 0.9000 81 81 81 No No No No 4 0 4
SVOC 91-58-7 2-Chloronaphthalene N 0.61 0.66 0.63000 0.6250 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 95-57-8 2-Chlorophenol N 0.74 0.8 0.76250 0.7550 24 24 24 No No No No 4 0 4
SVOC 91-57-6 2-Methylnaphthalene N 0.88 0.96 0.91000 0.9000 4.7 4.7 4.7 No No No No 4 0 4
SVOC 95-48-7 2-Methylphenol N 1.3 1.4 1.32500 1.3000 13 13 13 No No No No 4 0 4
SVOC 88-74-4 2-Nitroaniline N 0.65 0.71 0.67250 0.6650 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 88-75-5 2-Nitrophenol N 0.59 0.64 0.60750 0.6000 300 300 300 No No No No 4 0 4
SVOC 15831-10-4 3 & 4 Methylphenol N 0.88 0.96 0.91000 0.9000 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 91-94-1 3,3'-Dichlorobenzidine N 1 1.1 1.05000 1.0500 4.5 4.5 4.5 No No No No 4 0 4
SVOC 99-09-2 3-Nitroaniline N 0.82 0.89 0.84500 0.8350 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 534-52-1 4,6-Dinitro-2-methylphenol N 2 2.2 2.07500 2.0500 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 101-55-3 4-Bromophenyl phenyl ether N 1 1.1 1.05000 1.0500 1.5 1.5 1.5 No No No No 4 0 4
SVOC 59-50-7 4-Chloro-3-methylphenol N 0.76 0.83 0.78500 0.7750 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 106-47-8 4-Chloroaniline N 0.73 0.79 0.75250 0.7450 232 232 232 No No No No 4 0 4
SVOC 7005-72-3 4-Chlorophenyl phenyl ether N 0.96 1 0.98000 0.9800 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 100-01-6 4-Nitroaniline N 0.48 0.52 0.49500 0.4900 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 100-02-7 4-Nitrophenol N 4.7 5.1 4.82500 4.7500 60 60 60 No No No No 4 0 4
SVOC 83-32-9 Acenaphthene N 0.88 0.96 0.91000 0.9000 5.8 5.8 5.8 No No No No 4 0 4
SVOC 208-96-8 Acenaphthylene N 0.65 0.71 0.67250 0.6650 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 98-86-2 Acetophenone N 1 1.1 1.05000 1.0500 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 120-12-7 Anthracene N 0.57 0.62 0.58750 0.5800 0.012 0.012 0.012 Yes Yes Yes Yes 4 0 4
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Appendix T3. Method Detection Limit Comparison Table in Surface Water – Ecological Screening  Levels
Columbia Falls Aluminum Company, LLC, GW/SW Data Summary Report, 2000 Aluminum Dr, Columbia Falls, MT

Min MDL Max MDL Mean MDL Median MDL Minimum
ESV

DEQ-7
Acute

DEQ-7
Chronic

Min
Standard

Max
Standard

Min MDL>
Min Standard

Max MDL>
Min Standard

Mean MDL> Min 
Standard

Median MDL>
Min Standard

Mean MDL> 
DEQ 7 Acute

Median MDL> 
DEQ 7 Acute

Mean MDL> 
DEQ 7 Chronic

Median MDL> 
DEQ 7 Chronic Count Detections Non-Detects

MDL Statistics Screening Criteria Sample CountsEvaluation
Analyte 
Group Cas ID # Analyte Sample

Fraction

SVOC 1912-24-9 Atrazine N 0.77 0.84 0.79500 0.7850 1.8 1.8 1.8 No No No No 4 0 4
SVOC 100-52-7 Benzaldehyde N 0.86 0.93 0.88750 0.8800 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 56-55-3 Benzo[a]anthracene N 0.55 0.6 0.57333 0.5700 0.018 0.018 0.018 Yes Yes Yes Yes 4 1 3
SVOC 50-32-8 Benzo[a]pyrene N 0.16 0.17 0.16667 0.1700 0.014 0.014 0.014 Yes Yes Yes Yes 4 1 3
SVOC 205-99-2 Benzo[b]fluoranthene N 0.44 0.48 0.46000 0.4600 Yes Yes Yes Yes Yes Yes 4 1 3
SVOC 191-24-2 Benzo[g,h,i]perylene N 0.75 0.82 0.78333 0.7800 Yes Yes Yes Yes Yes Yes 4 1 3
SVOC 207-08-9 Benzo[k]fluoranthene N 0.18 0.2 0.18750 0.1850 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 111-91-1 Bis(2-chloroethoxy)methane N 0.69 0.75 0.71250 0.7050 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 111-44-4 Bis(2-chloroethyl)ether N 0.12 0.13 0.12500 0.1250 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 117-81-7 Bis(2-ethylhexyl) phthalate N 0.72 0.78 0.74250 0.7350 3 3 3 No No No No 4 0 4
SVOC 85-68-7 Butyl benzyl phthalate N 0.6 0.65 0.62000 0.6150 19 19 19 No No No No 4 0 4
SVOC 105-60-2 Caprolactam N 1.1 1.1 1.10000 1.1000 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 86-74-8 Carbazole N 0.85 0.92 0.87750 0.8700 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 218-01-9 Chrysene N 0.67 0.73 0.70000 0.7000 Yes Yes Yes Yes Yes Yes 4 1 3
SVOC 53-70-3 Dibenz(a,h)anthracene N 0.09 0.098 0.09300 0.0920 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 132-64-9 Dibenzofuran N 0.85 0.92 0.87750 0.8700 3.7 3.7 3.7 No No No No 4 0 4
SVOC 84-66-2 Diethyl phthalate N 1 1.1 1.02500 1.0000 210 210 210 No No No No 4 0 4
SVOC 131-11-3 Dimethyl phthalate N 0.98 1.1 1.01500 0.9900 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 84-74-2 Di-n-butyl phthalate N 0.82 0.89 0.84500 0.8350 19 19 19 No No No No 4 0 4
SVOC 117-84-0 Di-n-octyl phthalate N 0.69 0.75 0.71250 0.7050 22 22 22 No No No No 4 0 4
SVOC 206-44-0 Fluoranthene N 0.72 0.78 0.75000 0.7500 0.04 0.04 0.04 Yes Yes Yes Yes 4 1 3
SVOC 86-73-7 Fluorene N 0.8 0.87 0.82500 0.8150 3 3 3 No No No No 4 0 4
SVOC 118-74-1 Hexachlorobenzene N 0.47 0.51 0.48500 0.4800 0.0003 0.0003 0.0003 Yes Yes Yes Yes 4 0 4
SVOC 87-68-3 Hexachlorobutadiene N 0.76 0.83 0.78500 0.7750 1.3 1.3 1.3 No No No No 4 0 4
SVOC 77-47-4 Hexachlorocyclopentadiene N 0.61 0.66 0.63000 0.6250 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 67-72-1 Hexachloroethane N 0.09 0.098 0.09300 0.0920 12 12 12 No No No No 4 0 4
SVOC 193-39-5 Indeno[1,2,3-cd]pyrene N 0.21 0.23 0.22000 0.2200 Yes Yes Yes Yes Yes Yes 4 1 3
SVOC 78-59-1 Isophorone N 0.67 0.73 0.69250 0.6850 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 91-20-3 Naphthalene N 0.8 0.87 0.82500 0.8150 1.1 1.1 1.1 No No No No 4 0 4
SVOC 98-95-3 Nitrobenzene N 0.49 0.53 0.50500 0.5000 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 621-64-7 N-Nitrosodi-n-propylamine N 0.83 0.9 0.85500 0.8450 Yes Yes Yes Yes Yes Yes 4 0 4
SVOC 86-30-6 N-Nitrosodiphenylamine N 0.74 0.8 0.76250 0.7550 210 210 210 No No No No 4 0 4
SVOC 87-86-5 Pentachlorophenol N 2.2 2.4 2.27500 2.2500 0.5 5.3 4 0.5 5.3 Yes Yes Yes Yes No No No No 4 0 4
SVOC 85-01-8 Phenanthrene N 0.65 0.71 0.68000 0.6800 0.4 0.4 0.4 Yes Yes Yes Yes 4 1 3
SVOC 108-95-2 Phenol N 0.41 0.45 0.42500 0.4200 4 4 4 No No No No 4 0 4
SVOC 129-00-0 Pyrene N 0.83 0.9 0.86333 0.8600 0.025 0.025 0.025 Yes Yes Yes Yes 4 1 3
VOC 71-55-6 1,1,1-Trichloroethane N 0.28 0.28 0.28000 0.2800 11 11 11 No No No No 4 0 4
VOC 79-34-5 1,1,2,2-Tetrachloroethane N 0.19 0.19 0.19000 0.1900 610 610 610 No No No No 4 0 4
VOC 76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane N 0.34 0.34 0.34000 0.3400 Yes Yes Yes Yes Yes Yes 4 0 4
VOC 79-00-5 1,1,2-Trichloroethane N 0.08 0.08 0.08000 0.0800 1200 1200 1200 No No No No 4 0 4
VOC 75-34-3 1,1-Dichloroethane N 0.24 0.24 0.24000 0.2400 47 47 47 No No No No 4 0 4
VOC 75-35-4 1,1-Dichloroethene N 0.34 0.34 0.34000 0.3400 25 25 25 No No No No 4 0 4
VOC 87-61-6 1,2,3-Trichlorobenzene N 0.35 0.35 0.35000 0.3500 8 8 8 No No No No 4 0 4
VOC 120-82-1 1,2,4-Trichlorobenzene N 0.27 0.27 0.27000 0.2700 24 24 24 No No No No 4 0 4
VOC 96-12-8 1,2-Dibromo-3-Chloropropane N 0.23 0.23 0.23000 0.2300 Yes Yes Yes Yes Yes Yes 4 0 4
VOC 95-50-1 1,2-Dichlorobenzene N 0.22 0.22 0.22000 0.2200 0.7 0.7 0.7 No No No No 4 0 4
VOC 107-06-2 1,2-Dichloroethane N 0.25 0.25 0.25000 0.2500 100 100 100 No No No No 4 0 4
VOC 78-87-5 1,2-Dichloropropane N 0.18 0.18 0.18000 0.1800 Yes Yes Yes Yes Yes Yes 4 0 4
VOC 541-73-1 1,3-Dichlorobenzene N 0.33 0.33 0.33000 0.3300 71 71 71 No No No No 4 0 4
VOC 106-46-7 1,4-Dichlorobenzene N 0.33 0.33 0.33000 0.3300 15 15 15 No No No No 4 0 4
VOC 78-93-3 2-Butanone (MEK) N 2.2 2.2 2.20000 2.2000 14000 14000 14000 No No No No 4 0 4
VOC 591-78-6 2-Hexanone N 0.72 0.72 0.72000 0.7200 99 99 99 No No No No 4 0 4
VOC 108-10-1 4-Methyl-2-pentanone (MIBK) N 0.63 0.63 0.63000 0.6300 170 170 170 No No No No 4 0 4
VOC 67-64-1 Acetone N 1.1 1.1 1.10000 1.1000 1500 1500 1500 No No No No 4 1 3
VOC 71-43-2 Benzene N 0.09 0.09 0.09000 0.0900 130 130 130 No No No No 4 0 4
VOC 75-25-2 Bromoform N 0.18 0.18 0.18000 0.1800 320 320 320 No No No No 4 0 4
VOC 74-83-9 Bromomethane N 0.18 0.18 0.18000 0.1800 Yes Yes Yes Yes Yes Yes 4 0 4
VOC 75-15-0 Carbon disulfide N 0.22 0.22 0.22000 0.2200 0.92 0.92 0.92 No No No No 4 0 4
VOC 56-23-5 Carbon tetrachloride N 0.33 0.33 0.33000 0.3300 9.8 9.8 9.8 No No No No 4 0 4
VOC 108-90-7 Chlorobenzene N 0.24 0.24 0.24000 0.2400 1.3 1.3 1.3 No No No No 4 0 4
VOC 74-97-5 Chlorobromomethane N 0.3 0.3 0.30000 0.3000 Yes Yes Yes Yes Yes Yes 4 0 4
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Groundwater and Surface Water Data Summary Report 
Columbia Falls Aluminum Company, LLC 

ROUX ASSOCIATES, INC. 2476.0001Y.170/CVRS 

PLATES 

1. Monitoring Well Locations, Designations, and Screened Intervals 

2. Surface Water Sampling Locations and Designations 
3. Potentiometric Surface Contour Map, Upper Hydrogeologic Unit – 

August 30, 2016 
4. Potentiometric Surface Contour Map, Upper Hydrogeologic Unit – 

November 29, 2016 
5. Potentiometric Surface Contour Map, Upper Hydrogeologic Unit – 

March 14/15, 2017 
6. Potentiometric Surface Contour Map, Upper Hydrogeologic Unit – 

June 16, 2017 
7. Concentrations of Total Cyanide in Round 1, Round 2, Round 3, and 

Round 4 Groundwater 
8. Concentrations of Total Cyanide and Free Cyanide in Round 3 

Groundwater – March 2017 
9. Concentrations of Total Cyanide and Free Cyanide in Round 4 

Groundwater – June 2017 
10. Concentrations of Fluoride in Round 1, Round 2, Round 3, and 

Round 4 Groundwater 
11. Average Hydraulic Conductivity Estimated from Slug Testing in 

Monitoring Wells Screened in the Upper Hydrogeologic Unit 
12. Average Hydraulic Conductivity Estimated from Slug Testing in 

Monitoring Wells Screened below the Upper Hydrogeologic Unit 
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PLATE

COLUMBIA FALLS ALUMINUM COMPANY, LLC

MONITORING WELL LOCATIONS,
DESIGNATIONS AND SCREENED INTERVALS

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:
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Well
Location ID

Boring
Depth

(Ft-Bls)

Screen
Interval
(Ft-Bls)

CFMW-001 152.5 132.5 - 152.5
CFMW-002 80 70 - 80
CFMW-003 54 44 - 54
CFMW-003a 245.5 190 - 200
CFMW-007 160 91 - 102
CFMW-008 38.5 Open Bottom
CFMW-008a 300 88 - 98
CFMW-010 86 76 - 86
CFMW-011 50 40 - 50
CFMW-011a 300 156 - 166
CFMW-012 90 70 - 85
CFMW-012a 254 200 - 210
CFMW-014 92 72 - 87
CFMW-015 94 72 - 87
CFMW-016 95 85 - 95
CFMW-016a 300 121 - 126
CFMW-017 141 137 - 141
CFMW-018 125 112 - 122
CFMW-019 96 78 - 88
CFMW-019a 300 210 - 220
CFMW-020 130 113 - 118
CFMW-021 90 70 - 85
CFMW-022 85 70 - 80
CFMW-023 144.5 137.5 - 143.25
CFMW-023a 196 NA
CFMW-025 24.5 9.5 - 24.5
CFMW-025a 300 85 - 95
CFMW-025b 60 45 - 60
CFMW-026 50 35 - 45
CFMW-027 45 35 - 45
CFMW-028 60 50 - 60
CFMW-028a 300 110 - 120
CFMW-029 76 66 - 76
CFMW-031 50 35 - 50
CFMW-032 55 45 - 55
CFMW-032a 300 195 - 205
CFMW-033 60 50 - 60
CFMW-034 60 50 - 60
CFMW-035 70 60 - 70
CFMW-037 100 90 - 100
CFMW-038 105 95 - 105
CFMW-040 90 80 - 90
CFMW-042 60 50 - 60
CFMW-043 60 50 - 60
CFMW-044 53 Open Bottom
CFMW-044a 300 100 - 110
CFMW-044b >200 Open Bottom
CFMW-045 96 86 - 96
CFMW-045a 300 150 - 160
CFMW-047 120 110 - 120
CFMW-049 113 100 - 111
CFMW-049a 30 138 - 148
CFMW-050 120 110 - 120
CFMW-053 77 47 - 77
CFMW-053a 300 150 - 160
CFMW-054 85 75 - 85
CFMW-056 181.08 Open Bottom
CFMW-056a 294 125 - 135
CFMW-056b 50 40 - 50
CFMW-057 185.75 NA
CFMW-057a 300 128 - 138
CFMW-059 90 80 - 90
CFMW-059a 300 158 - 168
CFMW-061 25 13 - 23
CFMW-064 30 20 - 30

LEGEND
EXISTING MONITORING WELL LOCATIONS SCREENED
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